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Project: Arrecife Condado

Sl ISLOTRY

W
e

" How: it evolved
" VWhy: it evolved

iy
&

Protegiendo nuestras costas



Project: Arrecife Condado
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Deadly Tourist Attraction

January 25, 2005
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Bbeacn Erosion|in Eront ofiLLa onchal
Photo by: Jose Suarez
December 30, 2010
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Bbeach Erosion in kront ofLa Gonchal

Photo by: Jose Suarez

) | . December 30, 2010
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Bbeach Erosioniinikront orLa GConchal

/ P~ Photo by: Jose Suarez
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Bbeach Erosion in kront ofLa Gonchal

Photo by: Jose Suarez

) | . December 30, 2010
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Project: Arrecife Condado

mEVN e S aftectedy,

[ r . -
SACNEOErS and! Residents
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> llourist ini Condado and San Juan Areas
= > 700,000 Per year

> Commercial Businesses
" Hotels & Guest Houses (over 20 in the area)
= Water sports & recreation

m Restaurants and bars
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Project: Arrecife Condado

=EVVhats the Soelutiony

- l\\’litigate Dangerous (Currents

> Mitigate Erosion
> Marine Ecosystem Restoration

> Create Recreational Opportunities
> Create Educational Opportunities
> Pilot Project for PR

e ir
R
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Who’s Involved?

SEArEECITe @ondado; Inc:

> Community: based Initiative - 2

> E. Inserni, WW. Butler, M. Serbia
" Hotels

> |La Concha & Vanderbilt

" PR Agencies

> Central Govt', S| Municipality, S] Bay
Estuary Program, PR Tourism Co.

w
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Who’s Involved?

S FederaliAgENCIes

" ['echnical Advisors
> Caribbean Oceanography Group
> letra Tech, Inc.
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Stakeholders
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MUniEpality oissanyuan

JREIDEpALMEN=OTANatiral iand EnvIrenmental IRESOUTGES

JREENVIrenmental@uality boeard

whaleursmieompany;

U.S. Environmental Protection Agency.

U.S. Fish & Wildlife Service

National Oceanographic & Atmospheric Administration
Puerto Rico Hotel & Tourism Association

Puerto Rico Planning Board
> Economic Development Administration
Community and Environmental NGOs
> Con-vive

> Renace Condado

2 Condado
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What’s been done to date?

e Study,

Al DOLLOMI tOPo)

> VWave & Current Measurements
" Hydrodynamic Modeling — Mike 2|
" Wave and Wind Climate Analyses
" Sediment Compatibility Analysis
" Conceptual Design and Layouts

" Private Investments > $100k AN
a B 7%
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Protegiendo nuestras costas



Benthic Characterization and Mapping

S SaNAy B OLLOM R LA EE IREETIIG CAtIGN
= RALGHIREETANSIAENTTOMIZa M IS IS M A EPL

Tt e &rass

Plate 1. Sandy bottom
Plate 1. Turtle grass bed

»x.‘-f } %‘ \°
¥ ’%é;
%_* “33%&
"‘Oé}j 5 . Plate 1. Mixed school of doctorfishes)
(Acanthuridae) at the outer patch reef

edge /35 'E i

Figure 1. Benthic habitat map ofthe study areain the
beachfront of La Concha Hotel, Condado.

Plate 1. Patch reef
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Existing Data and Studies

sEREegionalfbathymetic Data /—\vailjble

Bathymetry
(meters)

Above -0.5
-1--0.5
15- -1
-2--1.5
-2
-3--2.5
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Existing Data and Studies

RegionaliNumerical IXodelstAvallable
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Jaime R Calzada, M.Sc, UPR
Dr. Alfredo Torruella, UPR
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Regional Bathymetry

DEM Bathymetry for San Juan

Latitude

Longitude
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Site Bathymetry
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Model Calibration o)

CARIBBEAN
OCEANOGRAPHY
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AWAC outside ‘

q°s

‘AWAC inside
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Model Calibration o

CARIBBEAN
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AWAC outside ;

S

‘AWAC inside

Spectrogram (maiHz)
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Wave Forcing

irom Wave & Wind Climate Analysis

2010

PR2 Wave Magnitude and Direction Joint Histogram PR2 Wave Magnitude and Period Joint Histogram

(Degrees True)
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Wind Speed Data

é
5

PR2 Wind Speed and Direction Joint Histogram
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Maiden Island 2010
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Maiden Island 2010
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NOTES:

THE BASIS OF THE REEF TAKEOFF QUANTITIES IS THE TOPCGRAFHIC
AND_BATHYMETRIC SURVEY PERFORMED BY TETRA TEGH, INC. ON
DECEMBER 20th, 214,

HORIZONTAL COORDINATES, WHERE LISTED, ARE IN PUERTO RICO
STATE PLANE. NADE3, METERS.

ELEVATIONS ARE IN METERS AND ARE REFERENCED TO MEAN LOWER
LOW WATER (MLLW).

4. CONTOUR INTERVALS ARE SHOWN IN INCREMENTS OF 1m.

SEE FIGURES 2 THRU 4 FOR INDVIDUAL REEF CROSS SECTIONS.

54

6. REEF YOLUMES DO NOT INCLUDE TOE/APRON PROTECTION.

@

LEGEND:

Z,—p—

RAPHIC SCALE
o 10 20 a0

TN R

MAJOR ELEVATION CONTOUR
MINOR ELEVATION CONTOUR
REEF EOUNDARY (NO APRON)

REEF #1 REEF #2 REEF #3
CREST ELEVATION CREST ELEVATION CREST ELEVATION
(i, ML) d (i, MLLW) 090 (i, MLLW) g
soe stoees (141 ISORE SLoke soe siores (P PSIORE Sioee so stopes (P51 PSIORE SiGeE
AREA (sq. m) 5,339 AREA (sq. m) 4,682 AREA (sq. m) 5,235
VOLUME {cu. m) 18,020 VOLUME (cu. m) 14,675 VOLUME (cu. m) 19,250

AFT - FOR REVIEW ONLY

i 7
i
o B
s
e
e iz

“““é‘@'.:.!‘ﬂ‘"mm”"‘
: 1) 1-cecy

TETRA TECH
P.0. DOX 79182
Y
i

)

AN

CONDADO PROJECT
DRAFT REEF TAKE-OFFS
CONDADO, PUERTO RICO

Sheet Reference:

FIG-1

Snoot 1 of 2




L

4
700

0 o

Profile View of REEF #1-A
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Station
NOTES: UBMERGED REEF, NOTES — ARMOR STONE SIZE:
1. THE BASIS OF THE REEF TAKEOFF QUANTITIES IS THE TOPOGRAPHIC 1. ALL STONE SHALL <CONFORM TO THE FOLLOWING
AND BATHYMETRIC_SURVEY PERFCRMED BY TETRA TECH, INC. ON REQUIREMENTS: THE MATERAL SHALL BE SOUND AND
DECEMBER 20th, 2014. DURASLE., WITH DENSITY GREATER THAN 145 PCF. IT SHALL

2. HCRIZONTAL CCORDINATES, WHERE LISTED, ARE IN PUERTQ RICO

STATE PLANE, NADB3, METERS.

3. ELEVATIONS ARE IN METERS AND ARE REFERENCED TO MEAN LOWER

LOW WATER (MLLW).

4. CCNTCUR INTERVALS ARE SHOWN IN INCREMENTS OF ‘m.
5. CROSS SECTIONS ARE SCALED TH:1V.

~

SOFT  SEAMS,

BE FREE OF CRACKS, AND  OTHER
STRUCTURAL DEFECTS. THE PIECES SHALL BE ROUGHLY
ANCULAR AND SHALL BE REASCNABLY FREE FROM THIN,
FLAT, OR ELONGATED PIECES.

. ARMOR STONE AND UNDER-LAYER STONE SHALL MEET THE
FOLLOWING GRADATION REQUIREMENTS.
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Conceptual & Final Design

=y dredynamiciXodel ing;

= Artificial Reef Structural Stability,

> Void ratios, porosity
> VVave forces

> Settlement and scouring

o)
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Conceptual Design

S DESISNIVNAVENIEIgHT:

= DESIgN VN AVEIEEriod

= lhree Sections|approx.

> Stone size ~ L1 = IL3fm

> Stone weight =~ 3.5 — 5.5 tons

> |5k to 20k cubic meters each

> Slope 2 to |/ offshore, I.5 to | inshore

" VVater depths approx. 5 — 7 m mllw

o)
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Challenges of the Condado Artificial Reef

S RFeJECHENVISIONEd Dy Community lleadersiin
2005

rivate Funding Support to Adva

Studies/[Design

" Need Government Agencies Endorsements

" Additional Funding for Project Development
and Implementation

e ir
R
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Permitting

> Planning Board

> PR Department Natural Resources
= Submerged land lease

> Environmental Quality Board
= 401" Water Quality Certification

-
o ot

2 Condado
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Schedule

SIMonths = |an20] 5= August 201’5
= Permitting |
> 8 -10 months — November: 2015 — August 2016
" Einal Design
> |.5—2 months — November 2015 — Jan. 2016

" Procurement & Construction/Installation
> 4 — 6 months — Sept. 2016 — April-May 2017

o)

,
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Construction Phase

S ANty SPECIaliZEANIMANEICONSLEICLON

. ] .
UIPMENEA(E:g: DarE eS| CIRaNES; ACCESS) ELC:):

clal constiuction material

gradation, clean, calcium) carb)content)

B Critical construction timeline with weather:
window.

" Environmental monitoring requirements

: ,
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Quality Control - Quarries

NEETCOMMPatiDIENMALENIAIS!

pleasurements;
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Quality Control - Quarries
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Quality Control — Staging Area
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Construction Phase

- 1 ' » e} > ol A O «
= IDETHiCKIBANEEIStagEU OIS L

F

L
—
(L
v

L

= LLoadand Ltfansport bangetorsite

Ot drop) Unitsintorplace

CARIBEEAN
QCEANOGRAR hY

GIR QOU




Manson Derrick Haakon

Principal Characteristics

Length Overall 280-0"

Beam Overall (Without Spuds & Fenders) 680"

Barge Depth at Main Deck 18-0"

Mean Draft 9-0
Distance Deck to Boom Heel 18-0"

Boom Length to Main 210-0"

Boom Length Main to Whip 160"

Spuds Two
Clamshell Bucket Capadty (Cu Yards) 15 CubicYards
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NOTES:

THE BASIS OF THE REEF TAKEOFF QUANTITIES IS THE TOPCGRAFHIC
AND_BATHYMETRIC SURVEY PERFORMED BY TETRA TEGH, INC. ON
DECEMBER 20th, 214,

HORIZONTAL COORDINATES, WHERE LISTED, ARE IN PUERTO RICO
STATE PLANE. NADE3, METERS.

ELEVATIONS ARE IN METERS AND ARE REFERENCED TO MEAN LOWER
LOW WATER (MLLW).

4. CONTOUR INTERVALS ARE SHOWN IN INCREMENTS OF 1m.

SEE FIGURES 2 THRU 4 FOR INDVIDUAL REEF CROSS SECTIONS.

54

6. REEF YOLUMES DO NOT INCLUDE TOE/APRON PROTECTION.
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RAPHIC SCALE
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MAJOR ELEVATION CONTOUR
MINOR ELEVATION CONTOUR
REEF EOUNDARY (NO APRON)

REEF #1 REEF #2 REEF #3
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AREA (sq. m) 5,339 AREA (sq. m) 4,682 AREA (sq. m) 5,235
VOLUME {cu. m) 18,020 VOLUME (cu. m) 14,675 VOLUME (cu. m) 19,250
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Profile View of

o

uoIDAS|]

Station

NOTES:

1. THE BASIS OF THE REEF TAKEOFF QUANTITIES IS THE TOPOGRAPHIC
AND BATHYMETRIC SURVEY PERFCRMED BY TETRA TECH, INC. ON

DECEMBER 20Cth, 2014.

2. HORIZONTAL COORDINATES, WHERE LISTED, ARE IN PUERTO RICO
STATE PLANE, NADB3, METERS.

3. ELEVATIONS ARE IN METERS AND ARE REFERENCED TO MEAN LOWER
LOW WATER (MLLW).

4. CCNTCUR INTERVALS ARE SHOWN IN INCREMENTS OF ‘m.
5. CROSS SECTIONS ARE SCALED TH:1V.
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Benefits of the Condado Artificial Reef

SIMItIgAtENErOSION

L2

~ DESIghcalnstallation eI AT GIAI INEETand BEaGH
INourishment

> Effective reduction ofiwave energy
" Create Habitat
> Benthos, Sea Turtle Nesting

" Create Recreational Opportunities
> Snorkeling, Diving, Surfing, Paddle Boarding, etc.

" Create Educational Opportunities "y
ate -
» Monitoring, Research, Science Projects - :
r‘\ onitoring Oj Q’ i
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Questions?

VOLUMES DO NOT INCLL
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