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FROM CONCEPT TO 30% DESIGN! A e
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SHORELINE PROTECTION

ONGOING: BEACH PROFILES SURVEYS + ADCP DATA COLLECTION CAC MTG #5

9/29/16
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WETLAND DELINEATION CAC MTG #5

9/29/16
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BERM LOCATION IN FIELD CAC MTG #5

9/29/16

u)' . )
T

-

:" e




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

GEOTECHNICAL BORINGS-FIELD WORK CAC MTG #5

9/29/16
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PROJECT OBJECTIVES




PROJECT DESIGN OBJECTIVES:

LIVING BREAKWATERS + TOTTENVILLE SHORELINE PROTECTION

REDUCE RISK

Attenuate wave energy

Address both event-based
and long-term shoreline
erosion / preserve beach
width

Address the impacts of
coastal flooding

sl
m*‘*
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ENHANCE ECOLOGY

* Increase diversity of aquatic

habitats consistent with the
Hudson-Raritan Estuary plan
priorities

e

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16
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FOSTER SOCIAL RESILIENCE

« Foster community education on
coastal resiliency directly tied to and
building off of the structural
components of this resiliency
Initiative

* Increase physical and visual access
to the water’s edge

 Enhance community stewardship of
on-shore and in-water ecosystems

* |ncrease access to recreational
opportunities
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Hold or grow the
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project to attenuate storm waves
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WHAT ARE THE RISKS?




WHAT ARE THE RISKS?

« STORM
WAVES

e A ™| ~/ + EROSION

{1% ANNUAL CHANCE STORM : (L O N G -T E R M
& EVENT-
BASED)

LIMIT OF MODERATE WAVE ACTION (LIMWA)}/ -
WAVES > 1.5 /i

{
{
{
|
i
|
|

----- 1978 MHW LINE
100% OF WAVES > 3 (V ZO| v e 2015 MHW LINE
48.5% OF WAVES : VA [ 4 CURRENT MLW LINE
WIS i d I H!ISTORIC SHORELINE
EROSION

+.*.*,*. HISTORIC SHORELINE
*%""s ACCRETION

VE ZONE LINE
LIMWA LINE

SHORELINE STRUCTURES

| STRUCTURES WITHIN
% RISK ZONES

DATA SOURCES:

PREDOMINANT WAVE DIRECTIO
USING WAVE TRANSFORMATION
WIS STATION

2015 MHW LINE AND SHORELIN
BY NYACK, SUPPLEMENTED WIT
HISTORIC AERIAL IMAGERY
CHANNEL EDGE: BASED ON CO
BY USACE (JOMN BELDIN-QUIN/
CONTOUR BATHYMETRY GENER
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STORM WAVES: WHERE ARE THEY COMING FROM? 0/29/16

Atlantic WIS Station: 63126
01/Jan/1980 - 31/Dec/2012 UTC
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STORM WAVES: HOW BIG ARE THEY? CAC MG #5
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HOW DID WE GET HERE?

EXISTING DUNE ELEVATION: +9.4’
PROPOSED DUNE ELEVATION: +15°

}‘ DUNE WIDTH VARIES _l

10" DUNE CREST !
PROPOSED PLANTING PROPOSED HYBRID DUNE CRESTEL +13

— 10-YR RUNUP POTENTIALEL. +124°
t R
Ensrmcawe/ /
SAND FILL

ARMOR STONE CRESTEL +11.5
DUNE CASE 1- 10 YR PROTECTION

10-YR WAVE HEIGHT 6.0

10-YR WL + 30° SLREL +106'

MHWEL +208

\ FILTER STONE WRAPPED IN GEQTEXTILE FABRIC

| DUNE WIDTH VARIES |
™ ) bt |
10'DUNE CREST PROPOSED HYBRID DUNE CRESTEL +16' 50-YR WAVE HEIGHT 6.9'
PROPOSED PLANTING 25.YR RUNUP POTENTIAL EL +15' '

3 ARMOR STONE CREST EL. +14.5'

s ] , i 25-YR WL + 30" SLREL +124'
[ o D

PP,
e )V

DUNE CASE 2-25 YR PROTECTION

1

MHWEL +2.08

DUNE WIDTH VARIES |
10’ DUNE CREST

PROPOSED HYBRID DUNE CRESTEL. +185'
50-YR RUNUP POTENTIAL EL +17.1°
ARMOR STONE CREST EL +17'

75-YR WAVE HEIGHT 77

50-YR WL + 30" SLR EL +138'

MHW EL. +2.08°

/ E
L EXISTING GRADE

FILTER STONE WRAPPED IN GEOTEXTILE FABRIC

DUNE CASE 3 - 50 YR PROTECTION

} DUNE WIDTH VARIES {

e ) PROPOSED HYBRID DUNE CREST EL. +20.5'
100-YR RUNUP POTENTIAL EL. +19.2'
ARMOR STONE CRESTEL +19'

100-YR WAVE HEIGHT 8.4'

100-YR WL + 30" SLREL +153'

MHWEL, «2.08'

\ FILTER STONE WRAPPED IN GEOTEXTILE FABRIC

DUNE CASE 4 - 100 YR PROTECTION

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16

PRELIMINARY PREFERED
DUNE ELEVATION:

+/- 15 Dune Crest Elevation
+/- 12.5 Stone Core Crest
Elevation

+/- 25 YEAR
PROTECTION




WHAT ARE THE RISKS?

[VULNERABLE STRUCTURES AND INFRASTRUCTURE FEMA V ZONE /
| EXPOSED TO STORM WAVE ACTION IN THE WAVES > 3.0
11% ANNUAL CHANCE STORM
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EROSION
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*%""s ACCRETION

VE ZONE LINE
LIMWA LINE

SHORELINE STRUCTURES

STRUCTURES WITHIN
RISK ZONES

DATA SOURICES:

PREDOMINANT WAVE DIRECTION DEVELOPED BY ARCADIS
USING WAVE TRANSFORMATION MODELING FROM NEARBY
WIS STATION

2015 MHW LINE AND SHORELINE STRUCTURES SURYEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE (JOMN BELDIN-QUINONES ) ON 2/25/2015%
CONTOUR BATHYMETRY GENERATED BY HiLL

|
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RISK REDUCTION:
LIVING BREAKWATER MODELING
PROCESS
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BREAKWATERS DESIGNED FOR STORM WAVE ATTENUATION A 2ot

SHORELINE STRUCTURES

| \

ABOVE MLW (-2.62" NAVDS88)

. BETWEEN MLW AND -4" MLW
(-6.62" NAVDSES)

BETWEEN -4 MLW AND
-6° MLW (-8.62° NAVDS8S)

=

BETWEEN -6' MLW AND
B o \avose
B ccow 20 NavDss
—

PROPOSED
BEACH FILL

STRUCTURES WITHIN
RISK ZONES

CURRENT MLW LINE
———— 2015 MHW LINE

--=-=-- VE ZONE LINE
-~ LIMWA LINE

DATA SOURCES

PREDOMINANT WAVE DIRECTION DEVELOPED BY ARCADNS
USING WAVE TRANSFORMATION MODELING FROM NEARBY
WIS STATION

2019 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
MISTORIC AERIAL IMAGERY

CHANNE| EDGE. BASED ON COORDINATES PROVIDED

8Y USACE (JOMN BELODIN-QUINONES ) ON 2/25/2015

PREDOMINANT STORM WAVE DIRECTION CONTOUR BATHYMETRY GENERATED BY Hil

BASED ON HISTORICAL WAVE DATA
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

MODELING TO UNDERSTAND STORM WAVE BEHAVIORS CAC MTG 5

9/29/16

WAVE DIFFRACTION & REFRACTION MODELING:
REF DIF

« ASSESS WAVE TRANSFORMATION AS
WAVES PROPAGATE INSHORE AND
AROUND BREAKWATERS

CHANGE IN WAVE
CHARACTER

« SIMULATES CHANGES IN WAVE
CHARACTERISTICS DUE TO
BATHYMETRY

SCAPE / LANDSCAPE g%
RCHITECTURE PLLC

)4



LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

NO ACTION CAC MTG #5
REF-DIF RESULTS 9/29/16

100 Year | Input Wave Height of 5.3 feet | Waves Perpendicular to Shore (South-Southeast)

Ihference
e Park

\
\\ | | | | |

Wave heights shown are relative wave heights (modeled wave height/incoming offshore wave height).

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

BREAKWATER 30% DESIGN SCENARIO CAC MTG #5
REF-DIF RESULTS 9/29/16

100 Year | Input Wave Height of 5.3 feet | Waves Perpendicular to Shore (South-Southeast)

ference

| | |

Wave heights shown are relative wave heights (modeled wave height/incoming offshore wave height).

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

NO ACTION CAC MTG #5
REF-DIF RESULTS 9/29/16

100 Year | Input Wave Height of 5.3 feet | Waves from East

w L4

hference
Kse Park

Wave heights shown are relative wave heights (modeled wave height/incoming offshore wave height).

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

BREAKWATER 30% DESIGN SCENARIO CAC MTG #5
REF-DIF RESULTS 9/29/16

100 Year | Input Wave Height of 5.3 feet | Waves from East

L F

pference
Rse Park

«N\

Wave heights shown are relative wave heights (modeled wave height/incoming offshore wave height).

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

BREAKWATERS DESIGNED FOR STORM WAVE ATTENUATION A 2ot

SHORELINE STRUCTURES

ABOVE MLW (-2.62° NAVDSS)

BETWEEN MLW AND -4" MLW
(-6.62° NAVDSS)

BETWEEN -4’ MLW AND
-6' MLW (-8.62" NAVDSS)

BETWEEN -6" MLW AND
-20" NAVDBSE

BELOW -20" NAVDBS

PROPOSED
BEACH FILL

STRUCTURES WITHIN
RISK ZONES

CURRENT MLW LINE
- 2015 MHW LINE

VE ZONE LINE
LIMWA LINE

10s.

DATA SOURCES

PREDOMINANT WAVE DIRECTION DEVILOPLD BY ARCADYS
USING WAVE TRANSFORMATION MODELING FIROM MEARSY
wWrs STATION

2015 MWW LINE AND SHORELINE STRUCTURES SUBVEYED
BY NYACK, SUPPLEMENTED WiITH 2014 LIDAR AND
MESTORIC AERBAL IMAGTIRY

CHANNEL EDGE BASED ON COORDIMATES PROVIDED

87 USACE UJOMN BELOMN-OUINONES ) OM 272572015

PREDOMINANT STORM WAVE DIRECTION CONTOUR BATHYMETRY GENERATED BY ML
BASE ) STORICAL WAVE DATA
I

I"O-

NS DATA
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

LONG-TERM HISTORIC EROSION: 1978 - 2012 9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

LONG-TERM HISTORIC EROSION: 1978 - 2012 A e

CHANGE RATE (FT/YR)

HISTORIC SHORELINE
ACCRETION

HISTORIC SHORELINE
EROSION

CURRENT MLW LINE
2012 MHW LINE
1978 MHW LINE

DATA SOURCES
SHORELINE CHANGE RATES BY ARCADIS USING HISTORIC
AERIAL IMAGERY

2015 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE (JOMN BELDIN-QUINONES ) ON 2/25%/72015%
CONTOUR BATHYMETRY GENERATED BY HILL



LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

LONG-TERM EROSION A e

~———— CHANGE RATE (FT/YR)
~.7.7.". HISTORIC SHORELINE

- * - +

*.* ACCRETION

HISTORIC SHORELINE
EROSION

—— 2012 MHW LINE
———- 1978 MHW LINE

SCAPE / LANDSCAPE
RCHITECTURE PLLC







LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

EVENT-BASED EROSION: SHORELINE CHANGE DURING SANDY

ROCKAWAY AND YETMAN
SPRING 2012

(IMAGE PROVIDED BY NYC DOITT)

SAND OVERWASH

SHORELINE EROSION

DAMAGE TO STRUCTURES
IN VZONE AND LIMWA

ROCKAWAY AND YETMAN

FALL 2012
(IMAGE PROVIDED BY NOAA)

REVETMENT AT TRICIA WAY
SPRING 2012

[IMAGE PROVIDED BY NYI I

EROSION TO THE TOE
OF SHORELINE STRUCTURES

SHORELINE EROSION

REVETMENT AT TRICIA WAY
FALL 2012

HIMAG ROVIDED BY NOAA)

CAC MTG #5
9/29/16

HISTORIC SHORELINE
EROSION

MHW (SPRING 2012)
MHW (FALL 2012)




SCAPE /L DSCAFE
RCHITECTURE PLLC LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

WHERE WE ARE NOW: THE SHORELINE TODAY & BEACH WIDTH A e

MHW 2015
MLW 2015
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SCAPE / LANDSCAPE

ARCHITECTURE PLLC LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
WHERE WE ARE NOW: THE SHORELINE TODAY & BEACH WIDTH A e

EBEACH WIDTH

MHW 2015

' — . MLW 2015

EDGE OF VEGETATION/ TOE OF
TOE OF STRCTURE  DUNE

INTERTIDAL ZONE

SURF AVE

NARROW BEACH



SCAPE / LANDSCAPE

RCHITECTURE PLLC LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
WHERE WE ARE NOW: THE SHORELINE TODAY & BEACH WIDTH A e

\ -m ~
: o, =
TR LR PR B J

kBEACH WIDTH

MHW 2015
— MLW 2015

= = = s o e

EDGE OF VEGETATION/  TOE OF
TOE OF STRUCTURE  DUNE

MHW 2015

INTERTIDAL ZONE

CONFERENCE HOUSE PARK

WIDE BEACH



LIVING BREAKWATERS & TOTTENVILLE

HOW DO BREAKWATERS IMPACT SHORELINE CHANGE? S MG 25
BREAKWATER PARAMETERS 9/29/16

S

BREAKWATER LENGTH (L) DISTANCE FROM SHORE (X) GAP WIDTH (Wg)
MEASURED FROM INTERSECTION POINT DISTANCE FROM FEMA pFIRM 2013 SHORELINE MEASURED FROM INTERSECTION POINT AT 0 NAVD88
BETWEEN O NAVDSS AND BREAKWATER CENTERLINE PERPENDICULAR TO THE BREAKWATER CENTERLINE BETWEEN EREAKWATERS ALONG CENTERLINE
CREST EL.
NAVDSS
MUDLINE EL.
NAVDES

SCAPE / LANDSCAPE
ARCHITECTURE PLLC

BREAKWATER HEIGHT (H)
MEASURED FROM THE CREST ELEVATION (NAVDS88)
TO THE MUDLINE ELEVATION AT (NAVDSS8)




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

Modeling to understand long term shoreline change CAC MTG #5

9/29/16

SHORELINE CHANGE MODELING:
GENESIS

SHORELINE
RESPONSE OVER TIME

« ASSESS SHORELINE CHANGE

« SIMULATES LONG-TERM SHORELINE
EVOLUTION IN RESPONSE TO WAVE
CONDITIONS AND COASTAL STRUCTURES

RISy
B |

SCAPE / LANDSCAPE
ARCHITECTURE PLLC

&



LIVING BREAKWATERS
SCAPE TEAM

SHORELINE CHANGE MODELING: 20 YEARS (GENESIS)
Sc 01: “HOLD THE SHORELINE”

MODELED 2032 MHW

MHW SPRING 2012
ANTICIPATED BEACH GROWTH

ANTICIPATED EROSION

SHORELINE STRUCTURES

BREAKWATER FOOTPRINT

DATA SOURCES:

2035 MHW MODELED BY ARCADIS USING GENESIS

2015 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE JOHN BELOIN-QUINCNES ) ON 2/25/2015
CONTOUR BATHYMETRY GENERATED BY HILL

0 500° 1000 2000



LIVING BREAKWATERS
SCAPE TEAM

SHORELINE CHANGE MODELING: 20 YEARS (GENESIS)
Sc 02: “BLOCK THE STORM”

MODELED 2032 MHW

MHW SPRING 2012

ANTICIPATED BEACH GROWTH

ANTICIPATED EROSION

SHORELINE STRUCTURES

| BREAKWATER FOOTPRINT

DATA SOURCES:

2035 MHW MODELED BY ARCADIS USING GENESIS

2015 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE JOHN BELOIN-QUINCNES ) ON 2/25/2015
CONTOUR BATHYMETRY GENERATED BY HILL
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LIVING BREAKWATERS
SCAPE TEAM

SHORELINE CHANGE MODELING: 20 YEARS (GENESIS)
Sc 03: “TOMBOLO?”

MODELED 2032 MHW

MHW SPRING 2012
ANTICIPATED BEACH GROWTH

ANTICIPATED EROSION

SHORELINE STRUCTURES

BREAKWATER FOOTPRINT

DATA SOURCES:

2035 MHW MODELED BY ARCADIS USING GENESIS

2015 MHW LINE AND SHORELINE STRUCTURES SURVEYED
BY NYACK, SUPPLEMENTED WITH 2014 LIDAR AND
HISTORIC AERIAL IMAGERY

CHANNEL EDGE: BASED ON COORDINATES PROVIDED

BY USACE JOHN BELOIN-QUINCNES ) ON 2/25/2015
CONTOUR BATHYMETRY GENERATED BY HILL
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

MODELING SCENARIOS (GENESIS) A e

MODELED 2032 MHW

~ ——- MHW SPRING 2012
I ~nTICIPATED BEACH GROWTH

- ANTICIPATED EROSION

SCAPE /L DSCAPE
SHORELINE STRUCTURES RCHITECTURE PLLC

BREAKWATER FOOTPRINT

PROPOSED
BEACH FILL
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GENESIS RESULTS OF 30% DESIGN SCENARIO

LIVING BREAKWATERS & TOTTENVILLE
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SHORELINE PROTECTION

CAC MTG #5
9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

Modeling to understand potential impacts on water quality CAC MTG #5

9/29/16

WATER CIRCULATION MODELING*:
DELFT 3D

 ASSESS TIDAL CIRCULATION TO
UNDERSTAND POTENTIAL WATER
QUALITY IMPACTS

« SIMULATE CURRENTS

*MODELING PREFERRED SCENARIO ONLY RI sl~
&

&

SCAPE / LANDSCAPE
ARCHITECTURE PLLC

&



LIVING BREAKWATERS & TOTTENVILLE

SHORE

DELFT 3D: WATER CIRCULATION AND FLUSHING

Percent Remaining Tracer Concentration - 0.25 days

LINE PROTECTION
CAC MTG #5
9/29/16

Percent Remaining Tracer Concentration - 0.25 days
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BREAKWATER SEGMENT DESIGN




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

BREAKWATERS CROSS-SECTIONS BY TYPE CAC MTG #5
9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
MATERIALS CAC MTG #5

R

a

TOE ARMOR STONE RIP RAP STONE #1

Slightly larger armor unit to be used at
the base of the wave exposed side of the

breakwater; approximate average diameter b0 B25FE
of 4FT to 5FT

STANDARD ARMOR STONE

Standard exterior stone of the breakwater;
approximate average diameter of 3.3 ft and

Stone used at the base of the reef ridge;
an average layer thickness of 6.6 ft

Stone used at the top of the reef ridges;
approximate average diameter of 2.5 FT

approximate average diameter ranging from

i R s a ’ PN SRS e o s AR
CORE STONE BEDDING STONE (SCOUR APRON) BIO ENHANCING CONCRETE UNITS GEOTEXTILE
Smaller stone forming the central core of the Approximate average diameter of 1 FT, and ANB-TIDE haoL NI

breakwater, approximate average diameter an average layer thickness of 2 FT
of 0.33 FT



BREAKWATER MATERIALS
BIO-ENHANCING CONCRETE UNITS

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16

Fish Hub

Oyster Hatcherie
Unit

Oyster Shells Tidal Planter

Planting Matrix
Spat Seqtling N
Unit
Floerglass Dyster
Grid Shels
Section AA Section BB Section CC Section DD
Propa e Db rvs Cranranis
4 functions - Section Views ~ COMPRGHT The Comcrpts afed ifivmdion conmained b Ak
l A dimwteizns are in Cmilmaders l =
s EED . Page ducimere e thee copytghtt of FCOncimte mcrperased. Use o
1:20 A3 cogaing of the decumeic in whofe o part without De wvitles
T Downby The sheiches on Wi page e penerdl product plss not foe mamdacnring prmsgon of FCOMrete arparaoed ieniiumes an infrnge:
25.05.2015% Aci Swumees | Enghoeeriog and detaited thawings a5 well a5 hop amings of the eodicrs are e of cogriht
P re— e tha vcle iy of t masufeciune under the sipersivon of 10 win . ’
i i 4 EOONete_Amonngiiat 25 065 _J015 - ¥ esHl The sl iinsessions of the product will e detemniied 0 comdioason with the
4 Armor'ng Unlts - = : < Mmanutactures o the Seal plarnieg saage
foaheen or Mgy Fon By Fort e « The remifactursr wil provsls convrue ton end loed cakuatione m wel
= l g I =] l (=) detated prodtan drawings oo EC0scete's apgrosal

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

BREAKWATER MATERIALS CAC MTG #5

9/29/16
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Concrete Eoological Scautions
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ECOLOGICAL DESIGN




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16

BREAKWATER CONSTRUCTED HABITATS BREAKWATER RESULTANT HABITATS

SUBTIDAL SANDY

| EMERGENT ROCKY | EMERGENT ROCKY |

| INTERTIDAL ROCKY |

FosH Bus [ INTERTIDAL ROCKY |

>t R (SUBTIDAL RGCKY

'SUBTIDAL ROCKY

+ TIME

> 2]
UBTIDAL COARSE

SCAPE / LANDSCAPE
RCHITECTURE PLLC




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

HABITAT CONDITIONS CAC MTG #5

9/29/16
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Bio-enhanced concrete
biocks.add habitat
niches

"“paois provide Intert) nh‘
habitat :

HARD SUBSTRATE LIVING BREAKWATER HABITAT



LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

HABITAT CONDITIONS CAC MTG #5

9/29/16

e ( Scour Apron, support -
for base of the breakwaoter £En

Stone Gravel'consisting.. ' .  WINTEIFLOUNG
of a range of sizes : SRR NG e )
. . -

LARGE GRAIN LIVING BREAKWATER HABITAT




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

HABITAT CONDITIONS CAC MTG #5

9/29/16
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FUNCTIONAL GROUPS

LIVING BREAKWATERS & TOTTENVILLE

SHORELINE PROTECTION
CAC MTG #5
9/29/16

Structure oriented
reef fish

Important consumers of benthic invertebrates and fish near structured habitat; Use structured habitat as
refuge.

Tautog
Black sea bass

Cunner

- Use structure for refuge and breeding (Eggs adhere to structure) consume wide range of prey from algae, |Gobies
Structure oriented " . . . |
] to plankton, to crustaceans, molluscs, and other benthic invertebrates. Forage for higher trophic-level fish, |Blennies
forage fish and seabirds.
Forage for higher trophic-level fish, shorebirds; consume zooplankton and planktonic fish and American sandlance Atantic menhaden
Other forage fish g ] P ’ ’ P P Atlantic silversides  Bay anchovy
macroinvertebrate larvae. L . —
Inland silverside Mummichog, killifish
Transient Bluefish Winter
recreational and Predatory fish that feed on forage fish linked to or associated with (oyster) reef habitat. Flounder Summer
commercial fishery Flounder Atlantic S’[I‘Iped Bass

Habitat-forming filter
feeders

Refuge and substrate for primary produces, benthic and epibenthic invertebrates, and fish; filter-feeding
(benthic-pelagic coupling); shoreline protection

Eastern Oyster
Hard Clams
Bryozoans

Sessile bristle worms Sponges

Blue Mussel
Barnacles
Tunicates

Motile benthic
invertebrates

Important prey and predators of estuarine systems. Larger species are consumers of small fish and
(epi)benthic invertebrates; and are prey or providers of reproduction products which are consumed by
other organisms. Smaller species are forage, and takes part in the benthic-pelagic coupling (cycling of

nutrients between the underwater substrate and overlying water column).

Amphipods
Gastropods

American lobster

Horseshoe crab

Isopods
Blue Crab

Primary producers
(non-phytoplankton)

Primary productivity; foraging and refuge/nursery habitat; coastal protection

Eelgrass




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

THE LAYERED APPROACH CAC MTG #5

9/29/16

TOTTENVILLE
SHORELINE
PROTECTION

BREAKWATERS
PROJECT

SCAPE / LANDSCAPE
ARCHITECTURE PLLC




TOTTENVILLE SHORELINE
PROTECTION PROJECT




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

N PROGRESS COORDINATION WITH GREENBELT NATIVE PLANT CENTER CACMTG #5

9/29/16

Quercus alba Quercus bicolor Juglans nigra Quercus palustris Quercus phellos Nyssa sylvatica
White Oak Swamp White Oak Black Walnut Pin Oak Willow Oak Black Gum

%

Amelanchier arborea Prunus maritima Rosa palustris Rhus glabra Baccharis halimifolia Cercis canadensis
Downy Serviceberry Beach plum Swamp Rose Smooth Sumac Eastern baccharis Eastern Redbud



LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

STORMWATER ANALYSIS CAC MTG #5

9/29/16

 REVIEW OF EXISTING DRAINAGE PLANS

« REVIEW OF EXISTING STORMWATER COLLECTION SYSTEM
« Number of stormwater outfalls and sizes
« Extent of stormwater piping

« STUDY OF POTENTIAL DETENTION REQUIREMENTS




SBEACH MODELING & CALCULATIONS

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

IN PROGRESS: ARMOR STONE CALCULATION CAC TG #5
1:1.5 Slope
. Armor Layer Filter Layer
% less than by weight [Tottib) [Dimension (ft) |Weight (Ib) |Dimension (ft
0 (min) 315 12 0.8 0.17
15 1009 18 14 02
50 2522 25 4.7 03
85 4944 31 15.8 0.46
100 (max) 10089 39 26.5 0.54




LIVING BREAKWATERS & TOTTENVILLE

SHORELINE PROTECTION
DESIGN SITE CIRCULATION

CAC MTG #5
9/29/16
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DESIGN: FOUR DESIGN TYPES

Eco-Revetment

Raised Pathway

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

9/29/16

Tottenville Shoreline Protection Project
Plan Rendering
Legend

Earthen Berm
Dune System
Eco-Revetment

Ralsed Pathway
Mean High Water Line
Mean High High Water Line

Mean High Water Line after

Sea Level Rise

Mean Low Water Line (MLW)
Limit of Moderate Wave Action
(LIMWA)

Building Footprints within LIMWA
DOT Right of Way




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

EARTHEN BERM 9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

EARTHEN BERM 9/29/16




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

DUNE SYSTEM 9/29/16

Transition
Node

Freshwater Wetland
Freshwater Wetland
Checkzone
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- MHHW
ey [/ MHW
\ '
% : é
Existing temporary Dunes
Existing Section C-C’
Proposed .
Planting l". 10"
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. - Armor StoneSCresl' MHHW
~ waRF 1 —r! L L MHW_ ‘
— ' SECTION LEGEND

& i =t Freshwater Wetland Checkzone
i { =1 Limit of Moderate Wave Action
’ Width Varies 70'-90' : [ Coastal Erosion Hazard Area

e Tidal Wetland

Proposed Section C-C'



LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

DUNE SYSTEM 9/29/16
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LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION
CAC MTG #5

ECO-REVETMENT 9/29/16

Transition
Node

sm Tidal Wetland
CEHA
Freshwater Wetland
Freshwater Wetland
Checkzone

B MHW +SLR

‘ ' /' MHHW
surf Ave.
|’

DOT Right-of-Way

Existing Section D-D’

e T S A !
b Sidewalk | Bioswale | Sioped Plantings | Pathway Water
1 hl 35' 1
, MHW +SLR -
/7 MHHW Eco-Revetment Enlargement

MHW
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RAISED PATHWAY 9/29/16

mm Tidal Wetland
CEHA
Freshwater Wetland
Freshwater Wetland
Checkzone
MHW +SLR
/-~ MHHW
I i i e NI oo s s )
| ,
| IR
! = |
Existing Section E-E'
SECTION LEGEND
Freshwater Welland Checkzone
MHW +SLR 1 Limit of Moderate Wave Action
MHHW (1 Coastal Erosion Hazard Area

| Note: Tricia Way Study

] Area was illegally filled
after Sandy. This project
will restore the original
grades.

Proposed Section E-E'
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----------------------------------------------------

CONCRETE WALLS

_r—,.

I M

Eco-Revetment Key Map

: PRL( AST CONCRETE DETAILS :

: ‘{ \\$ «" ..'-(M‘"\s\-“"“
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PATHWAY MATERIAL STUDIES 9/29/16

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

: POROUS RESIN BOUND : i PERMEABLE BOUND RUBBER : : PERMEABLE BOUND : : PERMEABLE BOUNDED : | .
: AGGREGATE : i CRUMB WITH AGGREGATE  : i RUBBER CRUMB : : WOOD FIBER : L B
! .. - I - - ".L ~1 / v

e /
Raised Pathway Key Map

4. )y

: Permeability essee . i Permeability eeees : i Permeability esses i i Permeability eeee

: ADA access eecee : :ADA access evcee : :ADA access eeeee : :ADA access eecee
: Salt tolerance sesee : iSalt tolerance sesee : iSalt folerance sssee : i Salt folerance o«

: Maintenance s+ : : Maintenance « : i Maintenance « i i Maintenance esee

: Permeability i Permeability e e
: ADA access eseee : :ADA access
: Salt tolerance secee : i Salt tolerance sesse

: Maintenance «+ : i Maintenance ees

........................................................................................................
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WATER HUB PROGRAMS

. CLASSROOM

+ FLEXIBLE EVENT / EXHIBITION / MEETING
SPACE

. STORAGE (INDOOR / OUTDOOR)

.+ RESTROOMS / LOCKER ROOM

. WATER ACCESS

LIVING BREAKWATERS & TOTTENVILLE

WEATHER STATION
LIBRARY

PARKING

GREEN ENERGY

TOUCH TANK

OFFICE SPACE

PREPARED FOOD / SEATING

SHORELINE PROTECTION
CAC MTG #5
9/29/16
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WEST SITE EAST SITE

SCAPE / LANDSCAPE
ARCHITECTURE PLLC
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WATER ACCESS OPTIONS CAC MTG #5
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OPTION 01: ACCESSIBLE NATURAL LAUNCH

OPTION 02: GEOTEXTILE LAUNCH Existing slope 2-4%

OPTION 03: CONCRETE MAT LAUNCH Existing slope 2-4%

S

Existing slope 2-4%

OPTION 04: TEMPORARY FLOATING LAUNCH

I Y.

Existing slope 2-4%
Manufacturer: EZDock, Candock, or similar



FLOATING DOCK

Concrete surface in steel frame

OPTION 01: PROFLOAT OR SIMILAR FLOATING CONCRETE SYSTEM

[ —

Foam-filled float déums

Mooring to -t
ECOncrete Units

[\ Oyster cages

I Deck over steel truss I

OPTION 02: STEEL TRUSS WITH BUILT-IN FLUPSY é\\\‘ﬂ&ﬂﬂﬂ“ﬂﬂﬂ&“ﬁﬂ\

T

Foam-filled float drums Oyster cages

S —

5

_MLW

LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

CAC MTG #5

9/29/16

MLW

MIN 4’

MIN 4’




OYSTER RESTORATION EFFORTS




LIVING BREAKWATERS & TOTTENVILLE
SHORELINE PROTECTION

ACTIVE RESTORATION CAC MTG 5

Piloting oyster restoration techniques
Enhancing habitat potential and fostering stewardship

LIVING SHORELINE

OYSTER RESTORATION TECHNIQUES HARIE Piia

REEF CONSTRUCTION
TECHNIQUE:
OYSTER GABION

LIVING SHORELINE

a
M

Ty =
,@.,‘i», N : e SPAT ON SHELL
4 S 7. INSIDE MARINE
U p I T GABION
] - : > {

NO ACCESSIBLE OYSTER RESTORATION
AT OCCUPYABLE BREAKWATERS

NURSERY (SPAT SANCTUARY)
(1) FLOATS MOORED TO MARINE PIERS
AT MONITORED SITES; (2) FLOATING
STRUCTURES IN THE LEE OF THE
BREAKWATER

SPAT ON SHELLS

REEF CONSTRUCTION

REEF CONSTRUCTION TECHNIQUE: OYSTER CAM
TECHNIQUE: BIO-ENHANCING CONCRETE UNITS

IN SITU SETTING WITH “OYSTER DISKS"”

LANDSCAPE
RCHITECTURE FPLLC

REEF CONSTRUCTION NAVIGATIONAL GUIDE AND
TECHNIQUE: MONITORING CAMERA TO
DISPERSAL OF LOOSE SPAT ON SHELL PREVENT POACHING
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SHELL RECYCLING CACITS 5
9/29/16
Collection Achievements
Fiscal Year Quarters (Q3): January 1 - March 30 ’
(Q1): July 1 — September 30 (Q4): April 1 = June 30
(Q2): October 1 — December 31
Q1 Q2 Q3 Q4
| GLOBAL INDICATORS
11 Total shells collected Pounds (Ibs) ~ 250538 9021 48580 42485 56,136 94,316
UStons() 1253 45| 243 212 28.1 47.2
* estimated Cubic Yards (cy)* 2974 107 577 | 504 666 1120
“ostimation based on average .11 Ibs/oyster shell (M) oysters recovered* 227 0.08 0.44 039 051 0.9
*estimation based on 20:1 spat-on-shell ratio (M) potential new live oysters restored!* 455 16 88 77| 102 17.1
12 nated shells collected per week Pounds (Ibs) 1426 3351 3243 4315 7279
UStons () 0.7 17 16 22 3.6
13 %weekly goal (4 tweek) % 8% 4% 4% 54%  91%
% achievement 500cy goal % | 2%  14%  24% 3% 5%
+ RISy
B\ 6

thousand Ibs of shells

t collected per week

oysters recoyered

SCAPE / LANDSCAPE
ARCHITECTURE PLLC

&
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OYSTER NURSERIES
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BOP CURRICULUM DEVELOPMENT + TEACHER TRAINING S eane

BILION

0YSTER

PROJECT

« BOP DIGITAL PLATFORM AND
Oyster Restoration Station (ORS) Basic Training CURRICU LUM ARCHIVE

What is an Oyster Restoration Station?

* The ORS is an in-situ experimental platform at the end of a line used for monitoring oyster growth, Ll \U N C I I E D

biodiversity, and succession of sessile organisms in New York Harbor
¢ The standard ORS measures approximately 24" wide x 22" high x 10" deep
¢ The ORS Is made of 14-gauge vinyl coated galvanized steel mesh.

« 36 NEW LESSON PLANS
UPLOADED TO THE ONLINE
CURRICULUM TOOL

R rm—— . +25 NEW BOP SCHOOLS SINCE
MAY 2016

Oyster cage=10"x10"x24"

Mobile Trap=6"x6"x23"




PROGRESS UPDATE:
EIS & PERMITTING
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EXISTING CONDITIONS: 2015 AQUATIC SAMPLING

SHORELINE PROTECTION
CAC MTG #5
9/29/16

Benthic macroinvertebrates, water quality,
sediment grain size

June and September 2015

Fish

June, July and September 2015

Hard bottom survey of macroinvertebrates
and algal biomass

July and September 2015

Clam tissue and Sediment Chemistry

September 2015
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EXISTING CONDITIONS: PRELIMINARY RESULTS WATER AND SEDIMENT 0/29/16

« Water Quality

well-mixed system,
sampling results
consistent with
NYCDEP Harbor
Survey

« Grailn size

coarse-grained sand
and gravel, isolated
fine-grained silty
sediment and hard
bottom

e Sediment contamination

 |[ow — most Class A,
no Class C
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Coastal and Social Resiliency Initiatives for Tottenville Shoreline

2000 FEET
I I I ]

Sediment characteristics

Side-scan sonar and benthic grabs
Figure 9-15
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EXISTING CONDITIONS: PRELIMINARY RESULTS BENTHIC INVERTEBRATES  *“% o

e Benthic Invertebrates

* Richness and abundance greater in June
than September (157 taxa vs 27)

« Two distinct assemblages
« Sand/gravel community for most of study

area and
« sand community at SW Conference House | HARD BOTTOM SAMPLING LOCATIONS * "*'#"¢
Park. JULY 2015

e Hard bottom

* Encrusting community — Hydroids,
bryozoans, sponges, anemone, tunicates

* Macroinvertebrates — Abundance greater ~ &
In July than September, gastropods, & -
amphipods and polychaete worms .

« Seasonal differences in the community
structure greater than site-specific
differences
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EXISTING CONDITIONS: PRELIMINARY RESULTS FISH A 2ot

 Shoreline fishes
e 39 fish and crab taxa.

« Atlantic silversides (91%), Atlantic menhaden, striped killifish, tautog, northern kingfish,
bay anchovy, white mullet, bluefish, winter flounder, mummichog, American eel.

 Abundance and species richness lowest in June

* Nearshore fish and crustaceans —

« Bay anchovy and scup (51%), winter flounder, tautog, summer flounder, Atlantic
menhaden, spotfin butterflyfish. Say mud crab, lady crab, portly spider crab, blue crab,
and longwrist hermit crabs.

JUNE 2015 JULY 2015 SEPT 2015
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THIS IS A BIG MILESTONE! CAC'\QITZ‘;/ﬁ
2015 2016 2017 2018 2019
f | f T
I CAC#S I CAC#6 CAC #7 CAC#8 I CAC #9 l
: o) I ) 8 o : ) :
| : I |
| + |
l TSPP DESIGN 60% DESIGN BID S CONSTRUCTION
l :
I I
| f 1
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l
|
|
|
|
|
|
|

BREAKWATER FINAL DESIGN

< 30% DESIGN

BID
I I Jv
I I
| I
| |
: PUBLIC USACE : 100% DESIGN DOCS
I HEARING PERMIT . (BID DOCS)
! 2/2017 APPROVAL ' 3/2018
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| |
DEIS + | FEIS : d
USACE PERMIT PUBLICATION :
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