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Summary

- Living shoreline design located at the mouth
of Alley Creek in Little Neck Bay, NY

« Statistical analysis of existing wind and
water level data

« Extreme return period values

» Joint probability of wind and water
levels

« Coupled hydrodynamic and wave modeling
of moderate-frequency events using Delft3D

« Wave and water level conditions for
structure design
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Measured Data

Water levels

« NOAA station 8516945, King’s Point, NY
« extreme return period analysis
« joint wind and water level probability
 model boundary condition

« NOAA station 8518750, The Battery, NY
 model boundary condition

Wind speed

 NOAA station KPTNG, King’s Point, NY

Datum ___________________\Value(ft) [Description__________________

MHHW 3.91 Mean Higher-High Water

MHW 3.55 Mean High Water

NAVDS88 0.27 North American Vertical Datum of 1988
MSL 0 Mean Sea Level

MLW -3.61 Mean Low Water

MLLW -3.89 Mean Lower-Low Water

Wind Rose, Annual, 2004-2018
MNOAA Station KPTNG, King's Point, NY

wind speed
(mph)
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Extreme Refurn Period Analysis

Wind Speed (mph)

Peaks-Over-Threshold (POT) method for event selection

Generalized Extreme Value (GEV) distribution for estimation of return interval
events and joint probability of wind and water levels

Wind Speed POT Analysis
NOAA Station KPTNG, King's Point, NY
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Water Level POT Analysis
NOAA Station 8516945, King's Point, NY
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Extreme Refurn Period Analysis

« Peaks-Over-Threshold (POT) method for event selection
* Generalized Extreme Value (GEV) distribution for estimation of return interval

events and joint probability of wind and water levels Independent
probabilities

Joint Probability of Wind Speed and Water Level; King's Point, NY

Contours of Return Perlod In Years Return period Water level
mE ' ' ' ' ' ' ' ' " yr ft MSL
1 6.8
105 F i 5 7.9
'539 Wind speed Water level 25 9.0
95 _ mph ft MSL 50 9.5
= 32.5 10.1 100 10.0
= ° T Independent
g asl - Joint probabilities probabilities
E o Return period Wind speed Water level Return period Wind speed
=0 P T yr mph ft MSL yr mph
sl \’Oo : *10 39.0 7.4 1 437
To — *10 43.0 6.9 5 49.5
s i *10 47.0 6.4 10 51.7
. 25 51.0 6.3 25 54.3
6.5 1 —F—7 50 55.0 6.3 50 56.1
" s 13‘4 :!;; qla 5‘{} 5'2 .y o i 100 57.0 6.3 100 57.8
Wind speed (mph) *the three 10-year events correspond to different points along the return period curve of the relationship

between wind and water level to see which combination resulted in the largest wave at the site



Delft3D Model Setup Wave gri

Bay Park

Dynamically-coupled 2D depth-averaged flow and wave model with
separate grids for each

Flow model spans between King’s Point and The Battery with a tidal
boundary condition at each from L
measured data and harmonic constituents

Wave model encompassing the fetch of interest (330°)

Bathymetry from NOAA's 1/9-arcsecond
coastal DEM
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Delft3D Model Setup

Model bathymetry
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Modeled Events

1-year return period wind w/ astronomic tide

5-year return period wind w/ astronomic tide

10-year return period wind w/ astronomic tide

*10-year joint probability wind and water level — high wind

*10-year joint probability wind and water level — split wind and
water level

*10-year joint probability wind and water level — high water level
*25-year joint probability wind and water level — high wind
*50-year joint probability wind and water level — high wind
*100-year joint probability wind and water level — high wind
Hurricane Sandy (2012) using measured wind and water levels

*stationary, waves-only model run w/ static water level



Example Output —
1-Year Return Period Event
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Model Results — Peak

Values

Sig. wave Peak wave

Return period Wind speed height period Water level
yr mph ft S ft MSL
1 43.7 20 3.2 4.4
5 49.5 21 3.2 4.5
10 51.7 2.2 3.3 4.5

Joint probability events

Sig. wave Peak wave

Return period Wind speed Water level

height period
yr mph ft MSL ft S
10 39.0 7.4 2.0 3.1
10 43.0 6.9 2.1 3.3
10 47.0 6.4 2.3 3.4
25 51.0 6.3 2.4 3.3
50 55.0 6.3 25 3.3
100 57.0 6.3 2.6 )

Sig. wave Peak wave
height period
mph ft MSL ft s
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Modeled Scenarios for Structure Effects

Wind speed | Water level | Structure height (ft MSL)
(mph) (ft MSL) and position

no structure
6.3 +2.0, Phase | alignment
(100-yr JP)  +1.0, Phase | alignment
+2.0, extended alignment
no structure

57 3.6 +2.0, Phase | alignment
(100-yr JP) (MHW) +1.0, Phase | alignment
+2.0, extended alignment
no structure
0.0 +2.0, Phase | alignment
(MSL) +1.0, Phase | alignment

+2.0, extended alignment

- . 7 o - ) Ty
Model observation locations (1-6), currently-designed Phase | structure
footprint (red), and extended footprint (orange).



Modeled Scenarios for Structure Effects

sig. wave height (ft) sig. wave height (ft)

0.00- 0.01 0.00- 0.01
® 0.01-054 ® 0.01-054
¢ 054-0091 ¢ 054-0091
0.91-1.20 0.91-1.20
120-141 120-141
141-1.66 141-1.66
1.66 - 1.90 1.66 - 1.90
® 190-200 : ® 190-200
® 206-218 ¥ ® 206-218
2.18-2.39

2.18-2.39

Significant wave height, 100-yr JP wind, MHW, current Significant wave height, 100-yr JP wind, MHW, extended
structure footprint at +2.0 ft MSL. structure footprint at +2.0 ft MSL.



Modeled Scenarios for Structure Effects

« Extended footprint most effective at 100-yr WSE

« +2.0 ft Phase | footprint most effective at MHW and
below (20-40% reduction in wave height behind
structure vs. existing no-structure)

« +2.0 ft Phase | footprint carried forward to design



Bilo-Benchmarks for Planting Elevations

NYCDPR King’s Point Tide :
: . Proposed plant Elevation range
Tidal Datum bio-benchmark data Gauge # NAVDSS
ft NAVD88) () ft NAVD8S £ones ( )

Mean higher high water

extent of HM 4.96 3.64 High marsh 3.5-5.0
Mean high water
avg SPPA 3.76
Mean high water 3.95
lowest SPPA ' High marsh / low
. 3.28 " 3.5-4.0
Mean high water 3.04 marsh transition
highest SPAL '
Mean high water
avg SPAL 1.37
iean tide level 1.72 0.3 Low marsh 1.5-3.5

(lowest SPAL)
Mean low water -3.88 [Mudflat]
(1) Derived from NYCDPR biobenchmark survey with RTK (ES, CH, KA) on 12/17/18




Phase | Fill and Planting Plan

LITTLE HECK BAY

N e I
l E 105137318
PHASE 1 OYETER CASTLEE TO
BE INETALLED PRIOR TO PHASE
2 MPLEMENTATION, (TP}
-
s Mz
: 1 3
] ?‘ \
-
e -

‘3‘ o N 21883008
Y E 105153367

SELECT EXIETNG HUMMOCKS TO
BE TRAMEPLANTED AS DIRECTED
IN FIELD 8Y RESIDENT ENGMEER
OR LANDECAPE ARCHITECT, (TYP.)

B -
MBS T2
E 905131004
H21B804 B
E 105130089

HoisTmE
E 106133880

#

Stantec” =~ T .

N 18T &8
E i0&i4i0.31

g
N 218G
E 105%
- HZIES S E i
E 1051539035 ) a
HTBsE 4
E 108141251

S N TiSas 83
E 151428 00

o
1 DA COIR LOS BD0IMNG,
TR, TOTE INTO EXIETING
MUDFLAT GRADE AT TOE OF
MAREH RESTORATION BLOP

M Iia848 0T
E 105145262

e

N 218600 58
E 1051452.00

T3

T

M I13800 58
E 1051452 64

N 2ETeT 90
E 1051850 18

N2ETe2 50
E 105152 88

L.

T3

PHASE 2 0YS
(ADDITIVE AL

12" DIA. COIR LOG EDGING,
TYP., TOTIE INTO EXISTING
MUDFLAT GRADE AT TOE OF
MARSH RESTORATION SLOPE E

AD

T

110

T

T,




FLANT PLUGE, [TYF.)
HOTIN CONTRACT PR 15 A SAND PLACEMENT
s NS
. LT 5 PLARNT |G i: Ll
BELEV.+1 1
S e T S W . ’ e L PR S A~ L i MEET OYETER CABTLE ﬁ#—-
. . T BABE AT ELEVATION: -20f
. . _‘:‘-"'I'-} e
. L
B TTIOM OF OYETER d _3
b CAETLE EVATION: -1 L
ullasa 3.5 1580 j
a7

SCALE: 1"=3"
HM =11

D PLANT PLUGE, {TYP.
e FOPOSED GRADE SAHD FLACEMENT
L
: — e - it CAETLE
L, p WATION. 045
_ THIM SAND CVERLAY: 1 P
INTERLANT ER]ST|WEG pMARSH . '-.= *
AN
EXSETING WARESH SHELF L1 FxIETING HUMBOGCKE TO BE TRANSPLANTED
E ATICR. 15 AS ECTED I THE FEELD BY RESIDEN BOTTOM OF OYETER 1
K LAREERITY ¥ EXIETINGG SRALE CASTLE ELEVATION: 210 e
.
A 38 7 108 189
el

SECTION C-C
HMW =11



Current Status

 100% Plans and
Specs complete and
under review

* Permitting underway

o Start of construction
est. fall 2020
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Thank you!
Questions?e

FSBPA Tech Conference
February 6, 2020
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