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Living Shoreline Solutions Inc. brings 24 years of

Research & Development, Peer Reviewed, Fully Patented Technolog

with Proven, Project success rates that are unprecedented in the Fie
To date, that Project Success Rate Remains 100%
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Scientifically Designed and Engineered Barrier Reef System.

Dynamic, Complex, Marine Life Habitat
Durable, Stable and highly productive Essential Fish Habitat (E

Measured, .47 Metric tons of Biomass Production per
Square Meter surface area, annually. (Rodney Garner,

Executive Summary on Fish Haven Productivity
(GCMarSt) Queensland Australia

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.
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Wave Attenuation Device Applications (WA D®m)

* 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.
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Conventional Breakwater
e : | ‘

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

JANnn]

e NN N s ]
RN N St 7 P

R N e (TP D
[N

e ——
e ——

» Direct wave energy
attenuation through WAD
array

e Notice accretion to the
WADs. GAPs were clients’
request. Continuous array
is desired for full accretion
profile.
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WAVE ENERGY

¢ Energy attenuation
supports sediment
management and
promotion of stable
shoreline
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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:

* CLIENTS DESIRES
* Hydrographic Survey « ———
e Coral Surveys gy
* Current conditions v
* Geotechnical analysis
* Wind-Wave analysis
* Seasonal analysis

* CMS Wave Model for wave
attenuation: OPTIONS
PRESENTED FOR CLIENTS i i

437m —»

Priorities AND Budget s00m~
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At permit award, steel WAD forms are manufactured and shipped to
local manufacturing yard where local labor and materials will be used.

Living Shorelines Solutions, Inc.
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Audubon’s Sunken Island Bird ééﬁctuary

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

Living Shorelines Solutions, Inc.
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LSS surveyed and modeled site conditions to
design initial, 8 WAD array system with WADs
10 foot base, 5 feet tall, weighing ~8.100 Ibs. each.
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Using local assets to move and place WADs in shallow water applicatia
~ at Sunken I[sland. )
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Restoration sites and stor
no longer have an advers
relationship

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

Marine life access with segmented or overlapping gaps
Turtle nesting , manatees etc.

June/July 2012 (9 mo. post installation)
near high tide, shortly after Tropical Storm
Debby (65 mph winds & + 10 in. of rain)

Living Shorelines Solutions, Inc.
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- Back-side of WAD array 1 &‘2 aftel.: 4 months fn plaee j-..‘
<. Completely arrested erbsron and accreted ovcr e A '
1(51 QOO cubic meters of additional sand/shorelrn@ 10 Sunken Island

Phase two to protect entire island is now underwaX
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Completed Project in Negril Jamaica 39 Days after Installation
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Imagery Date: Jun 30, 2009 7852 0412%826" W elev. 2m
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Imagery Date: Jun 30, 2008 <40 M
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Note WADs and proximity to beach after 10 Months
%:55’*;{.' e T

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.

Living Shorelines Solutions, Inc.
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Negril Jamaica accretion of 14,000 cubic meters in 2 years

o

e WADs performed best in severe
weather reduce incident wave
energy

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

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

a8l
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COCO PLUM DEVELOPMENTS
NEGRIL, JAMAICA

HIGH TIDEMAY 22 2009
10 MONTHS AGO
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Hotel NH Cancun Mexico Submerged Barrier Reef System

- Severe erosion

Accretion &

....
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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 roug
weather to get greater amount of sedimen
further shoreward. This is primarily oyster r
well away from the shoreline

Living Shorelines Solutions, 1nc.




Cape Charles, V

Cape Charles, VA Site

March 8, 2013
Breakwater Structures
Deployed 2005-2006
~ < }-‘
Wave Attenuation Device s B

Double Array (2012)
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Cape Charles, Virginia

Cape Charles, VA
Low tide at
original
deployment (left)
and 3 years later
(right)
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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.
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Conoco Philips & Ducks Unlimited Phase 1 of Lost Lake Marshland Restoration.
Project goal 10,000 Linear Feet. Completed Phase 1, April 2015
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/'- I|ce marsh naturally

| rebwldlng, calm water clarity improvement
| apd growth of SAV
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December 2019 Marsh Naturally restored out to the WAD array. Legent
Write a description for your map. R Ducks Unlimited

Ducks Unlimited ‘

Google Earth
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Delaware City Refinery Infrastructure Protection Project.
Delaware River Monitoring Report In information Folder of DVD.
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EG Simmons Park Seagrass Restoration January 2018
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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.
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> Effective Erosion Control

— Habitat creation/protection
— Infrastructure/property protection
— Buffer from natural processes (i.e. storms, SLR)

» Public Use Value

— Maintain/enhance beachfront areas and maintain
land-to-water access

— Artificial reefs introduce new recreational value

> Environmental Value
— Ecological uplift

— Minimal impact green technology
— Passive accretion/natural habitat progression

> Durable and Stable Design
— Pyramidal and porous design promotes stability

— Proven to withstand major storms

> Versatile and Cost Effective Project Design
— Variation in array

Tailored Design

— Variation in WAD design
— Portable
— Installation Cost = or < conventional technologies

Living Shorelines Solutions, Inc.

DADE CITY, FLORIDA




Average of top 1%
16’max Average

Angle mid-point Frequency of wave peak wave wave peak wave
bracket angle occurrence height period height period

degrees % m ] M ]
11.5 . 2.61
33.0 4.52
56.5 . 4.77

0-23
23-45

45-68
68-90 79.0 4.89

90-113 101.5 5.08
113-135 124.0 4.47
135-158 146.5 3.71
158-180 169.0 3.36
180-203 191.5 248
203-225 214.0 2.21
225-248 236.5 1.96

248-270 259.0 2.00
270-293 281.5 222
293-315 304.0 1.93
315-338 326.5 1.73
338-360 349.0 . 1.63

Living Shorelines Solutions, Inc.
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ated with the 124-deg offshore incident wave (Hg;,=4.47 m,

uperimposed on MHHW: Top panel: 0.1 m sea-level rise,
el: 0.67 m sea-level rise.
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wave height wave period incident angle water level

Degrees m above MTL
10-year. A
(20+)
50-year. B
(23+)
100-year. C
(24.6)
perfect storm D
(22.6)
Hurricane Bob. E
(19)
Noreaster. F
(18.3)
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TYPICAL DETAIL

WAD WAD
(PLAN VIEW) (FRONT VIEW)
5 ! ) 5 10

TYPICAL DETAIL

SCALE IN FEET

SCALE IN FEET ~ SCALE INFEET

o~ AREA OF 8 WADS
71,195 % SOUARE FEET

PN g
NN

NOTE
FRONT VIEW OF FOUR-ROW ARRAY ONLY SHOWS FIRST TWO ROWS; THIRD AND
FOURTH ROWS ARE LOCATED DIRECTLY BEHIND THE FIRST AND SECOND ROWS

TYPICAL DETAIL
FOUR-ROW WAD
ARRAY
(PLANVIEW)
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SCALE IN FEET

15

TYPICAL DETAIL
T FOURROWWAD
ARRAY
(FRONT VIEW)
0 10 2

SCALE IN FEET
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Fish Havens® provide dynamic, complex, marine life & vitat and I
durable, stable and highly productive Essential Fish Hab t (EFH)
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Measured: 0.47 metric tons of biomass production / meter  of surfz{c area annually.

Living Shorelines Solutions, Inc.



Executive Summary on Fish Haven® Productivity.

..... every square

EXECUTIVE SUMMARY
RTIFICIAL R

Artificial Reefs, Incorporated (ARI) & Coastal Restoration, Incorporated (CRI)
USA, are sister engineering Firms involved with professional, “state-of-the—art”
development and coastal protection projects. They hold numerous intellectual property rights
and U.S. & International Patent rights (US ¢
March 3. 1999 PCT Docket No# 4480)) Thes:

and development of the World's Only “Sc
marine life habitat/wave attenuation device a\
and marine life habitat characteristics of
Haven/Coastal Haven series modules were n
rapid marine growth on all hard substrate

specifically engineered to act as wave attenuati

I'he hydrodynamic engineered shape
specifically developed to promote a “design
surfaces. Combined with the engineered light
biomass development and reef productivity. 1
amount of productive, hard substrate and spa
available. The Fish Haven/ Coastal Haven
“designed” reef /wave attenuation systems or
developmental substrate and a more stable and
biomass development. These features allow fis
column when seeking optimum current and ten

several different size Fish Haven units, with
placed inside the larger outer unit. This perm
to be protected and to thrive. Units and cor
apart in small patch reef configurations. As t
and transit corridors between patches, develop

Living Shorelines Solutions, Inc.

DADE CITY, FLORIDA

meter of..substrate...produces 0.47 metric tons
of marine biomass annually...”
Rodney Garner (GCMarSt)

Queensland, Australia.
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s PRODUCTIVITY

reef

1°6 20280 (I tional acceieraling the development of those new patches.
One notable project done in the Gulf of Mexico ws
place 750 Fish Hay ’
weeks’ time,
in 85 feet of water. |
(24m2/unit of produ
(15m2/unit of produc
Juniors  (4m2/unit
productive substrate
) __m2
recommendations of
Australia and close «
growth patterns here in the Northern Gulf of Mexico, (coole
reef placement) We had estimated and confirmed thousands
development in the first six months following deployment
later, at the one year anniversary of placement, there was cle
the amount of marine biomass development. (Including resid
fish, invertebrates and crustaceans) the marine biomass on the
structure has increased geometrically over time as added
resulted in increased surface area for additional and branch
corals etc.

coverin

Over the past 9 years, Artificial Reefs Inc. has placed over 12,000 artificial reefs systems,
performing numerous studies and observations, we have been able to establish a base- line,
conservative, estimate on marine life productivity, based on the productive substrate of the Fis
Haven System. That estimated number is, that for every square meter of productive substrate
provided for in a designed artificial, Fish Haven. patch reef system, there will be,
conservatively, a total of: 0 .47 metric tons of marine biomass produced on an annual bas

At the six month, through one-year point, reports were
from the reefs. Additionally, numerous transects were taken
size estimates (per surface area) recorded at a distance of 15
given time, 138.5 Kilograms/meter square of fish biomass 1
reef structures. Unit measurements were taken from both pa
averaged. In our typical patch reef configuration, with reef
lower-observed average of 115.6 kilograms/meters square, :
tons of marine fish biomass (resident reef speci

| THE UNIVERSITY
OF QUEENSLAND

USTRALIA

Centre for Marine Studies
Rodney Garner

Graduate Certificate of Marine Studies (GCMarSt




Department of
Environmental Protection

Northwest Diserict with Mr Ed Snﬁnd the Evalutor Inspector from the U.S. Army Corp of Engincers, Mr. David THE WHITE HOUSE
N e Dot B o McGehee, Ce ineer for Project GreenShores, along with scientists from the US and
Gl Ploas Fish i Widle Conmisicn ‘gave wnanimous support of approval for the WAD' o be WASHINGTON
used through out the entire project. Once again thanks for resolving the erosion issues for PGS

Artificial Reef, Inc. and helping us meet the deadline that allowed us to bring home one of only two prestigious St, Andrew B,E.S.T.
Conal R T Presidential awards for protecting waters of the Continental U. S. and that of The Gulf of Mexico. October 29, 2003 s e
6536 East Bay Blvd . : s G 3
Gulf Breeze Florida 32563 January 15, 2004 As you may have heard by now afier thirty years of working in all arcas of the

Dear Mr. S. Bartkowski,

Letters of Reco

you'l be happy to know that in a recent evaluation of your WAD's, myself along.

Depertment of Environmental Protection, I will be retiring to work in the private sector. | have
already been contacted sbout being privately retained to do many similar shoreline-armoring
projects throughout the world based on my successes, most notable Project GreenShores. 1 will
be consulting with over seas entities, Federal, State and private property owners here in the states.

mendatioh

As such, 1 look forward to continuing our professional relationship and continue the endeavors of r h Sh T Mr. Scon Bartkowski, Prosidest
saving our shorelines with innovative ideas such as your Wave Attenuation Devises and C 1o the Members of the Project GreenShores Te Coastal Resoration, lnc.
1 wanted to first of all express my sincere appreciation for all the work and support you hopefully with the same degree of success as they proved in our project. Thanks again for your ) 6536 East Bay Bovlevand
and your Firm gave to the Project GreenShores (PGS) reef and coastal restoration project that continued support as a pariner in phase | & 11 of PGS. | hope we have other opportunities to work recelvmg the Coaslal America 2003 Partnership Award. The & Gulf Broere, FL X251

helped acquire National recognition all the way up to the Office of the President of The United
States. As the supervisor of the restoration section for the Florida Department of Environmental
protection and the supervisor that brought Phase 1 of Project GreenShores to a succossful
completion, | am thankful to'you for introducing me to your Wave Attenuation Device (WAD).

together on similar projects.

Sincerely,

hips that make a signifi con
loward the restoration nnd protection of our Nation's coastal en

Re: Wost Bay Seagrass Pt Project
St Androw Bay, flay Coussy, FL

Febeary 27, 2004

The WAD was not only the answer to our unsolved erosion dilemma on the devastating East end

but also allowed us to complete the project shead of schedule. Dear M. Barthowoki

Project GreenShores resulted from partnerships between man;
Federal, State, and local organizations working together to re: Taly
shallow area in the northern part of Pensacola Bay after years o
human unpacl. Through the dcvelopmenl ofa mnlu-phlse res Sl e the U, i s Wi Service, Pocda Gl Comsl Proga, it e gt
plan that included the of and o

this vital area is g a thriving rich in con
pride. Your collaborative efforts to restore the hore oys
sea grass beds and saltmarsh habitats, including the support o
Sabees are to be commended. 1 appreciate your efforts to br

Had you not introduced us to the WAD's practical application, I doubt we would have
completed the project in time to qualify for the Presidential Award given by the Gulf Of Mexico
Program. The excellent versatility of the WAD to be used as a very efficient attenuation devise
under almost any situation in rough and shallow waters as well as a haven for atracting and
sustaining biological diversity, make it the best attenuation devise for shore line armament and
reef construction I've ever seen

o oo Visgr—

rm |ronmenu|.| & Prject Manager of rect Grenshores
ida Department of Environmental Pr

Sir, don't be surprised if you hear from some of my colleagues inquiring on the use of Varazo & Associates

your WADS in Europe and several other countries dealing with serious crosion issucs. Since PGS Environmental Engineering Consultants
reccived National and Intemational coverage on the intenet, 1 can not tell you how many times
I've been contacted by dozens of folks in the scientific and engineering community conceming
the issues of how I dealt with crosion issues on such a large scale as PGS presented. I've also had

the opportunity to discuss the possibility of using your WAD system on the southern shores of Gohvg SRt v Ganted.

Greece and neighboring countries where crosion has become a growing concern, | don't know if to meet goals and better our envir o

ever mentioned it 0 you but my family has been building shoreline amameats for over seveaty-

five years in the Mediterrancan. So you can understand why the effectiveness of your Wave 3 g

Attenuation Devises i of grea interest 1o me and what I do as  scientst. Page 1 of 3 cept my best wishes for your continued success. 1 coninty o cire
BEST

For future reference you may be interested to know that [ am continuing to monitor the
progress the WADS are achieving at Project GreenShores in Pensacola, Florida. Both the wave
energy attenuation and biological interest has attracted our partnership friends and colleagues at
the bd Smn l'n\lr(vm\wnlal Protection \g:vm nn Sabine I<\m|d ThM is where mos( of the

Vendors *

Federal Business Opportunities

Unlled Slnus Department of the lnlenor
b FISHAND WILDLIFE SERVICE

Mfice
Tel: (850) 769-0552

Fax: (850) 7632177
January 8, 2004
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Design, manufacture and install an artificial pre-cast concrete modular marine reef to develop a @ O & Pt o | et vmmarcmit (B o
habitat to sustain a coastal marine ccosystem in the area of Deadmans Island near Gulf Breeze,
Florida. This is a notice of sole source intent by the Mo bile District Corps of Engineers.  See
Note 22. Mobile District intends to negotiate on a sole source basis with Artificial Reefs Inc.,
Gulf Breeze, FL, (850) 934-7201.  Artificial Reefs product is patented and has been installed-
tested in other locations _ and is approved by the Florida Department of Environmental

Protection. This is the only known product that can meet all of the following

requirements.  The artificial reef must be environmentally sensitive with similar characteristics
of a natural barrie r reef, that would attract a full array of local marine species and promote marine
growth on all surfaces of the reef, provide engineered openings to promote designed flow of
‘micronutrient rich water across all surfaces and increase light access 1o promote  the rapid
growth of marine life.  The design of the reef system must provide substantial cover and
spawning habitat, contain the geometric and physical material properties similar to a breakwater in
order to withstand wave heights and currents associated with a local 20-year storm cvents, as well
as provide a structurally useful minimum 25 year life. The referenced reef must abate erosion of
Deadmans Island, and allow the U. S. Army Corps of Engineers to plant aquatic vegetation along
the shoreline to imp rove both the aquatic and terrestrial habitat on the project area.  The barrier
feef system shall be composed of pre-cast concrete units configured and sized to protect the
shoreline of Deadmans Tsland near Gulf Brecze, FL from crosion processes resulting from average
wind and wave conditions. The project site encompasses an area of approximately 134,000 feet,
with slopes from the shoreline to about minus 3 feet or minus 4 feet.  The bottom sediment is
composed of sandy material. The crest elevation of the  breakwater shall be one (1) foot above
Mean High Water. Permitting requirements of Florida Department of Environmental Protection

56--Design, manufacture and install an artificial
concrete modular marine reef/breakwater. The
reef/breakwater shall be composed of pre-cast
concrete artificial reef units configured and sized
to protect the shoreline of Deadman's Island,
Florida.

Re:  Bay Environmental Study Team
West Bay Sea Grass Pilot Project
St Andrew Bay, Bay County, FL

Dear Mr. Bartkowski

h MWC&thanmemmmMu
coastal habitats. These habitats are

mmmnmwﬁmm and mammal species. They are also of

emendous recreational and economic value to the gencral public. Partner corporations such as

o mmlu.wm:umdmpﬂnmny

mmlhutywand wpwumhlkv«ym doamsudnyu.
#287.

General Information

important
wumwmmmmmwwmmmw

; precludes the dredging of channels in the project area. ~ The contractor must provide a method of
! "‘: 808 yet ':n':‘o"‘_"" we need on sea grass l::‘”';'; :ﬂ“"“"“ that such Document Type: Presolicitation Notice analysis to determine effec tiveness of the proposed breakwater design as well as a work plan to
available complete growing season, October. St Nashi  WPIT A 0iR 05 include drawings, specifications, and supporting technical documents for the fabrication and
wolicitation Number: e placement of 1,240 foot-long barrier 150 feet off the shoreline of
We look forward 1o continuing working with you as a corporate partaer, both in West Bay and at Posted Date: Feb 17,2004 Deadmans Island, Florida. - Deadmans Island is near the City of Gulf Breeze, near the mouth of

Pensacola Bay about 16 miles from the Alabama-Florida state line.  Installation of the artificial
recf/breakwater requires obtaining permits, namely Coastal Zo ne Certification and Water Quality
Certification from the Florida Department of Environmental Protection. The contractor shall
also coordinate with U.S. Coast Guard and the Florida Fish and Wildlife Conservation
Commission regarding their requirements for _project navigation aids and waing signs,
respectively.  The design documentation must include: 1) drawings must be in a CADD format

Original Response Date: Apr 09, 2004
Current Response Date: Apr 09, 2004
Original Archive Date: Jun 08, 2004
Current Archive Date:  Jun 08, 2004

PhiaiioatiaiCols 156w . ; . depicting topographic and hydrographic survey data including the required alignment of the
Construction & building materials antificial reef/breakwater; 2) method of analysis to determine effectiveness of reef/breakwater
Set Aside: NA design/technical documents; 3) Technical specifications in Microsoft Word format; 4)
manufacture and installation cost with schedules. The soliitation has two line items. The line
Contracting Office Address item on ¢ covers Phase I, the design phase and line item two is optional for the manufacturc and

installation of the artificial reef that if exercised would be a delay of 180 days between design

approval process and contract modification to proceed to the manufact uring cycle. The design,
d installation must be completed by August 01,2004, All responsible sources

‘may submit an offer that will be considere d.

ot 8 ey Comtalh mrseioch x|

US Army Engineer District, Mobile, P. O. Box 2288, 109 Saint Joseph Street (zip 36602), Mobile,
AL 36628-0001

Original Point of Contact

Description
Linda Stanley, (251) 441-5539

http://www1.eps.gov/spg/USA/COE/DACA01/W91278-04-R-0035/SynopsisP. html 52312004

Email your questions to US Army Engineer District, Mobile at
linda.d stanley @sam.usace army.mil

http://www].eps.gov/spg/USA/COE/DACA01/W91278-04-R-0035/SynopsisP. html 512312004
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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@lLivingShorelineSolutions.com

Living Shorelines Solutions, Inc.
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