


Nail Bay Conceptual Master Plan

Living Shoreline Solutions Inc. brings 24 years of 
Research & Development, Peer Reviewed, Fully Patented Technologies 
with Proven, Project success rates that are unprecedented in the Field.

To date, that  Project Success Rate Remains 100%

WAD® (Wave Attenuation Device)



Scientifically Designed and Engineered Barrier Reef System.

Site-Specifically Modeled and Engineered to Protect & 
Restore Coastal Zones and promote Productive Oyster 
Growth.

Portable and Adjustable for Dynamic Beach Rebuilding.

Minimal impact on live bottom due to hollow 
design  and small foot print.

Dynamic, Complex, Marine Life Habitat
Durable, Stable and highly productive Essential Fish Habitat (EFH).

Measured, .47 Metric tons of Biomass Production per 
Square Meter surface area, annually. (Rodney Garner, 
Executive Summary on Fish Haven Productivity 
(GCMarSt) Queensland Australia



Wave Attenuation Device Applications (WAD®)
• Protective and Productive Barrier Reef Systems
• Productive Oyster Habitat (37% More)
• Sea Grass & Mangrove Restoration
• Essential Fish Habitat (EFH)
• Natural Shoreline Restoration
• On Shore Sand Dune Restoration
• Near Shore, On Shore Infrastructure Protection

For roadways, bridges, critical transportation     
infrastructure.



Wave Attenuation Devices act as a Highly Efficient Breakwater
• Attenuate wave energy. WADs do NOT reflect wave energy.
• Energy dissipated as wave encounters angled WAD sides.
• Openings on face are tapered inwardly (V/P) Increase/Decrease
• Openings back 2 sides (2X with (V/P) Decrease/Increase greater
• Causing suspended sediment to fall out of water column.
• Depositing sediment shoreward of WAD array.

Observe the waves as they move 
through WADs and die out 3 feet 

behind WAD array.



• Direct wave energy 
attenuation through WAD 
array 
• Notice accretion to the 
WADs. GAPs were clients’
request.  Continuous array 
is desired for full accretion 
profile.

• Energy attenuation 
supports sediment 
management and 
promotion of stable 
shoreline

• Deflect wave energy by 
refraction and reflection
causing scouring behind 
artificially renourished 
beach behind 
breakwaters.  

Conventional Breakwater

WAD  Array



• CLIENTS DESIRES 
• Hydrographic Survey
• Coral Surveys
• Current conditions
• Geotechnical analysis
•Wind-Wave analysis
• Seasonal analysis

• CMS Wave Model for wave      
attenuation:  OPTIONS

PRESENTED FOR CLIENTS
Priorities AND Budget

Where do we start? Process is TURN-KEY, starting with a site visit and survey to determine the 
feasibility of designing a site-specific system, completing the following tasks:



At permit award, steel WAD forms are manufactured and shipped to
local manufacturing yard where local labor and materials will be used.

Local assets will then be used to transport and deploy WADs in designed WAD arrays.

WAD Profiles:
Traditional  Rock

or Flat, low profile,
Rounded  profile,
Colored  concrete

or Submerged option
All Client’s desires



Audubon’s Sunken Island Bird Sanctuary

• 75 year old man-made island
• Loss of breeding/nesting bird habitat
• Very unstable and subject to critical erosion



LSS surveyed and modeled site conditions to 
design initial, 8 WAD array system with WADs

10 foot base, 5 feet tall, weighing ~8.100 lbs. each.



WAD unit manufacturing at local marina, nearest deployment site



Using local assets to move and place WADs in shallow water application 
at Sunken Island.



First two of 8, WAD arrays in place. (Observe improved WAD
design with horizontal corrugation on front face of WAD and vertical

corrugation on back two sides to further attenuate wave energy.)



June/July 2012 (9 mo. post installation) 
near high tide, shortly after Tropical Storm 

Debby (65 mph winds & ± 10 in. of rain)

April 27, 2012 at high tide, 
6 months following  WAD 
deployment (late 2011)

Sunken Island Tampa Bay, FL

Restoration sites and storms 
no longer have an adverse 

relationship

Marine life access with segmented or overlapping gaps
Turtle nesting , manatees etc.
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Example of WAD effectivity
Sunken Island,  Tampa Bay, Florida



Back-side of WAD array 1 & 2 after 4 months in place.
Completely arrested erosion and accreted over 

10,000 cubic meters of additional sand/shoreline to Sunken Island.
Phase two to protect entire island is now underway.



Sunken & Bird Island Bird Sanctuary
Restoration Complete January 2020
after 10-year effort.



Completed Project in Negril Jamaica 39 Days after Installation











Note WADs and proximity to beach after 10 Months

January 2012, WADS were moved 15 meters seaward
to accrete more beach.

NOTE: Zero Negative impacts to adjoining property. In fact neighbors 
200 meters North and South, 

gained 4 meters new beachfront..



• WADs performed best in severe  
weather reduce incident wave 
energy

• Estimated 1,857 metric tons of 
additional marine biomass  on an 
annual basis after first year

• No negative effect on adjacent area 
(long shore drift) only positive

Negril Jamaica accretion of 14,000 cubic meters in 2 years

accretion

accretion



Hotel NH Cancun Mexico Submerged Barrier Reef System

Submerged Barrier Reef

Severe erosion
Aug 2010

Accretion
Aug 2011



Oyster Reef off Au-Tigre, Louisiana
after 3 months July –November 10 2013 

Even beach profile change behind  WADs.
Note accretion behind WADs, but no rough

weather to get greater amount of sediment  
further shoreward.   This is primarily oyster reef, 

well away from the shoreline



Cape Charles, Virginia over 14,000 cubic yards of accretion and significant  production
Of SAV  (Sub-aquatic-vegetation) 



Cape Charles, Virginia



LA-16 USDA/NRCS Non Rock Alternative.  Worst sediment conditions in the entire state
with load factors not to exceed 150 PSF.  WADs only free standing structure approved. 



Conoco Philips & Ducks Unlimited Phase 1 of Lost Lake Marshland Restoration.
Project goal 10,000 Linear Feet. Completed Phase 1, April 2015. 





Delaware City Refinery Infrastructure Protection Project. 
Delaware River Monitoring Report In information Folder of DVD. 



EG Simmons Park Seagrass Restoration January 2018



EG Simmons Park SAV 6 month monitoring January 2018

“The Halodule coverage has significantly 
expanded to an area of 9.69 acres, an 
increase of 2.25 acres from the coverage 
mapped in the beginning of this growing 
season.”
ESA  Environmental Science Associates.



Ø Effective Erosion Control
– Habitat creation/protection
– Infrastructure/property  protection
– Buffer from natural processes (i.e. storms, SLR)

Ø Public Use Value 
– Maintain/enhance beachfront areas and maintain 

land-to-water access
– Artificial reefs introduce new recreational value

Ø Environmental Value 
– Ecological uplift
– Minimal impact green technology
– Passive accretion/natural habitat progression

Ø Durable and Stable Design
– Pyramidal and porous design promotes stability 
– Proven to withstand major storms 

Ø Versatile and Cost Effective Project Design
– Variation in array
– Variation in WAD design
– Portable
– Installation Cost  = or < conventional  technologies

Allows for Tailored Design to 
Client Need and Site Specific 

Goals 



Average of top 1%   
(16’max) Average

Angle 
bracket

mid-point 
angle

Frequency of 
occurrence

wave 
height

peak wave 
period

wave 
height

peak wave 
period

degrees % m s M s

0-23 11.5 1.19 2.61 10.00 0.64 4.42

23-45 33.0 0.82 4.52 12.27 0.82 5.93

45-68 56.5 1.11 4.77 11.95 0.95 7.91

68-90 79.0 5.66 4.89 11.33 1.15 8.49

90-113 101.5 18.98 5.08 11.21 1.13 9.54

113-135 124.0 25.23 4.47 10.64 0.96 9.04

135-158 146.5 25.10 3.71 9.48 0.92 7.85

158-180 169.0 11.03 3.36 8.26 0.95 6.31

180-203 191.5 5.08 2.48 7.22 0.91 4.99

203-225 214.0 1.60 2.21 8.18 0.74 4.38

225-248 236.5 0.81 1.96 9.87 0.68 4.42

248-270 259.0 0.65 2.00 10.92 0.73 4.98

270-293 281.5 0.45 2.22 13.65 0.68 6.91

293-315 304.0 0.50 1.93 13.71 0.67 6.18

315-338 326.5 0.54 1.73 11.47 0.62 5.61

338-360 349.0 1.15 1.63 7.89 0.63 4.17

Statistical wave conditions based on the measured directional waves at NOAA gauge 44007 from 2009 
to 2020.



Three Alternatives: All 15’ WAD @- 8.9’ contour 525’ offshore
A1:   2,700+ LF Eagle Avenue
A2:   2,900+ LF Island Avenue
A3:   3,200+ LF Ferry Park



Modeled Alternative 3 (A3) wave field associated with the 124-deg offshore incident wave (Hsig=4.47 m, 
Tp=10.64 s) under projected higher sea level superimposed on MHHW: Top panel: 0.1 m sea-level rise, 
middle panel: 0.46 m sea-level rise, lower panel: 0.67 m sea-level rise.
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wave height wave period incident angle water level

m s Degrees m above MTL

10-year.               A 
(20+) 6.2 14.4 60 2.4

50-year.                B
(23+) 7.1 15.4 60 2.6

100-year.              C
(24.6) 7.5 15.9 60 2.7
perfect storm       D
(22.6) 6.9 14.3 37 2.4

Hurricane Bob.    E
(19) 5.8 11.1 -20 1.8

Noreaster.             F
(18.3) 5.6 11.1 50 2.4

Extreme wave conditions used in the Woods Hole Group Environmental Laboratories and Aubrey 
Consulting (2006) modeling study.
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Fish Havens® provide dynamic, complex, marine life habitat  and 
durable, stable and highly productive Essential Fish Habitat (EFH).

Measured: 0.47 metric tons of biomass production / meter 2 of surface area annually.



Executive Summary on Fish Haven® Productivity.  “….. every square
meter of..substrate…produces 0.47 metric tons
of marine biomass annually…” 

Rodney Garner (GCMarSt)
Queensland,  Australia.



Letters of Recommendation



Please Contact
Living Shoreline Solutions Inc.
12646 Grand Traverse Drive
Dade City, FL 33525
Bsns: (352) 588-5263
Fax: (352) 588-5301
Cell: (813) 245-9482
TBrown@LivingShorelineSolutions.com
SBartkowski@LivingShorelineSolutions.com

mailto:TBrown@LivingShorelineSolutions.com

