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DUNE NOURISHMENT

20-150 lb REEF STONES

EXISTING ROCK GROIN

CROSS-REFERENCE LEGEND

NOTE:
LETTER AND NUMBER COMBINATION INDICATE IDENTIFICATION OF SECTION, DETAIL OR VIEW.
IDENTIFICATION IS BASED ON THE LOCATION ON THE SHEET WHERE SHOWN. WHEN REFERENCING DRAWING
INFORMATION BETWEEN SHEETS BOTH THE IDENTIFICATION AND THE SHEET ARE QUOTED TOGETHER - EITHER
IN CALLOUT FORMAT AS SHOWN ABOVE OR IN THE FORM "VIEW NO./SHEET NO." (A1/S-101).

DETAIL IDENTIFICATION

2019181716151413121110987654321
P P20P19P18P17P16P15P14P13P12P11P10P9P8P7P6P5P4P3P2P1
N N20N19N18N17N16N15N14N13N12N11N10N9N8N7N6N5N4N3N2N1
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D D20D19D18D17D16D15D14D13D12D11D10D9D8D7D6D5D4D3D2D1
C C20C19C18C17C16C15C14C13C12C11C10C9C8C7C6C5C4C3C2C1
B B20B19B18B17B16B15B14B13B12B11B10B9B8B7B6B5B4B3B2B1
A A20A19A18A17A16A15A14A13A12A11A10A9A8A7A6A5A4A3A2A1

LOCATION SHEET
(SEE NOTE)

SCALE: 1" = 1'-0"
SAMPLE VIEW TITLEA1

DETAIL/SECTION
IDENTIFICATION

SECTION IDENTIFICATION

SHEET WHERE SHOWN

E-501
H1

E-501

SHEET WHERE SHOWN

SECTION CALLOUTS

DRAWING
SCALE TEXT

40'20'0'

H1

VIEW TITLE CALLOUTS

V-308
B2

V-308
B2

DETAIL IDENTIFICATION

REFERENCE SHEET ON WHICH
ELEVATION OR SECTION IS
SHOWN

DETAIL CALLOUTS

GRAPHIC SCALE

PROPOSED
ELEVATION IN FEET

NORTH

GENERAL NOTES

1. EXISTING TOPOBATHY SOURCE IS TAKEN FROM 2020 USACE NAN TOPOBATHY LIDAR DEM: NEW JERSEY AND NEW YORK.
2. ALL DIMENSIONS ARE LISTED IN FEET UNLESS OTHERWISE NOTED.
3. AERIAL IMAGERY IS SHOWN FOR ILLUSTRATIVE PURPOSES ONLY. IMAGE OBTAINED FROM GOOGLE EARTH. IMAGERY DATE

2024.
4. VERTICAL DATUM IS NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88), HORIZONTAL DATUM IS NORTH AMERICAN

DATUM OF 1983 (NAD83).

ABBREVIATIONS
DEM DIGITAL ELEVATION MODEL
EL ELEVATION
HATS HARBOR AND TRIBUTARIESSTUDY
HORIZ HORIZONTAL
MHW MEAN HIGH WATER
MLW MEAN LOW WATER
NAN USACE NEY YORK DISTRICT
NAD83 1983 NORTH AMERICAN DATUM
NAVD88 1988 NORTH AMERICAN VERTICAL DATUM
USACE UNITED STATES ARMY CORPS OF ENGINEERS
VERT VERTICAL

5

-1

MAJOR CONTOUR

MINOR CONTOUR

MEAN LOW WATER LINE

MEAN HIGH WATER LINE

 
WATER LINE PROFILE

DUNE SAND FILL

BOREHOLE

HABITAT DELINEATION

250-1500 lb REEF STONES

0.75 - 2.5 ton REEF STONES
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SCALE:1" = 100'
EXISTING CONDITIONS - PLAN VIEWA1 100' 200'0
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LEGEND

MEAN LOW WATER LINE

MEAN HIGH WATER LINE

EXISTING ROCK GROIN

GENERAL SHEET NOTES
1. EXISTING TOPOBATHY SOURCE IS TAKEN

FROM 2020 USACE NAN TOPOBATHY LIDAR
DEM: NEW JERSEY AND NEW YORK.

2. EXISTING CONDITION SOURCE IS TAKEN
FROM : CITY OF NEW YORK,
ENVIRONMENTAL PROTECTION, BUREAU
OF ENVIRONMENTAL PLANNING AND
ANALYSIS, ON CALL - 14, TASK 28,
OAKWOOD BEACH HABITAT RESTORATION,
EXISTING CONDITIONS - OVERALL,
DRAWING NUMBER C-03 DATED AUGUST
2020.

3. AERIAL IMAGERY IS SHOWN FOR
ILLUSTRATIVE PURPOSES ONLY. IMAGE
OBTAINED FROM GOOGLE EARTH.
IMAGERY DATE 2024.

OAKWOOD
BEACH WPCP

GREAT KILLS PARK

TIDAL C
HANNEL

SEALED MANHOLES,
UNKNOWN UTILITIES
(SEE NOTE 2)

LOWER NEW YORK BAY

HABITAT DELINEATION

COASTAL MUDFLAT

LOW SALT MARSH

COASTAL MUDFLAT

SALT PANNE

MARITIME
SHRUBLAND

COASTAL MUDFLAT

PHRAGMITES MARSH

SEALED MANHOLE
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SCALE:1" = 150'
BOREHOLE LOCATIONS - PLAN VIEWA1 0 150' 300'
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GENERAL SHEET NOTES

OAKWOOD
BEACH WPCP

GREAT KILLS PARK

TIDAL C
HANNEL

LOWER NEW YORK BAY

BOREHOLES

1. EXISTING TOPOBATHY SOURCE IS TAKEN
FROM 2020 USACE NAN TOPOBATHY LIDAR
DEM: NEW JERSEY AND NEW YORK.

2. EXISTING CONDITION SOURCE IS TAKEN
FROM : CITY OF NEW YORK,
ENVIRONMENTAL PROTECTION, BUREAU
OF ENVIRONMENTAL PLANNING AND
ANALYSIS, ON CALL - 14, TASK 28,
OAKWOOD BEACH HABITAT RESTORATION,
EXISTING CONDITIONS - OVERALL,
DRAWING NUMBER C-03 DATED AUGUST
2020.

3. AERIAL IMAGERY IS SHOWN FOR
ILLUSTRATIVE PURPOSES ONLY. IMAGE
OBTAINED FROM GOOGLE EARTH.
IMAGERY DATE 2024.

4. GEO-TECHNICAL DATA WAS TAKEN FROM :
OAKWOOD BEACH, NY STORM DAMAGE
REDUCTION PROJECT, AND THE SOUTH
SHORE STATEN ISLAND UPLANDS
PROJECT.

DH-04/DOP

DH-05/DEP

OKW-4

OKW-5

DH-06/DEP

OKW-6

SCPTu-03/DEP

DH-07/DEP

OKW-7

DH-08/DEP

SCPTu-04/DEP
OKW-8

OKW-7

OAKWOOD BEACH
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SCALE:1" = 100'
WETLAND FEATURES LAYOUTA1 100' 200'0
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EL 2.08' NAVD88
MHW LINE

LEGEND

DUNE NOURISHMENT
(SHORE PROTECTION FEATURE)

MEAN LOW WATER LINE

MEAN HIGH WATER LINE

EXISTING ROCK GROIN

RIPRAP (PLACEMENT ASSOCIATED
WITH WETLAND DESIGN)

GENERAL SHEET NOTES
1. EXISTING TOPOBATHY SOURCE IS TAKEN

FROM 2020 USACE NAN TOPOBATHY LIDAR
DEM: NEW JERSEY AND NEW YORK.

2. WETLAND FEATURE IS TAKEN FROM
OAKWOOD BEACH HABITAT RESTORATION
DESIGN STATEN ISLAND, NY – NYCDEP
BUREAU OF ENVIRONMENTAL PLANNING
AND ANALYSIS, AUGUST 2020.

3. CADD FILE FOR WETLAND CONTOURS WAS
RETRIEVED FROM SHAPEFILE FOR NYCDEP
HABITAT RESTORATION DESIGN PROVIDED
TO AE BY USACE NAN.

MANHOLE TO BE SURVEYED
AND POTENTIALLY RELOCATED.

SEALED MANHOLE

20-150 lb REEF STONES
(SHORE PROTECTION FEATURE)

250-1500 lb REEF STONES
(SHORE PROTECTION FEATURE)

0.75 - 2.5 ton REEF STONES
(SHORE PROTECTION FEATURE)OSPREY NEST

OSPREY NEST

INLET CHANNEL
PROTECTION

RIPRAP

COIR FIBER MAT

OSPREY NEST

4
WETLAND CONTOUR LINES

x 3.50 SPOT ELEVATION

WORK LIMITS

WORK LIMITS
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OAKWOOD
BEACH WPCP

GREAT KILLS PARK

LOWER NEW YORK BAY

NORTH

SCALE:1" = 100'
DUNE NOURISHMENT AND REEF CONCEPT - PLAN VIEWA1 100' 200'0
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C-102

EL -2.62' NAVD88
MLW LINE

C-301
A1

EL 2.08' NAVD88
MHW LINE

LEGEND

DUNE NOURISHMENT

DUNE CREST ELEVATION =
EL 13.0' NAVD88

REEF CREST ELEVATION =
EL 1.0' NAVD88

REEF CREST ELEVATION =
EL 1.0' NAVD88

5:1 SLOPE

3:1 SLOPE

5:1 SLOPE

3:1 SLOPE

4:1 SLOPE
7:1 SLOPE

C-301
H1

C-302
H1

C-302
A1

5:1 SLOPE

REEF CREST ELEVATION =
EL 1.0' NAVD88

REEF CREST ELEVATION =
EL 1.0' NAVD88

3:1 SLOPE

3:1 SLOPE

5:1 SLOPE

DUNE CREST TO TIE
INTO EXISTING GRADE

EL 13.0' NAVD88

MEAN LOW WATER LINE

MEAN HIGH WATER LINE

EXISTING ROCK GROIN

CONCEPT FEATURE
(BY OTHERS)

CONCEPT WETLAND
FEATURE, BY OTHERS

(SEE NOTE 2)

GENERAL SHEET NOTES
1. EXISTING TOPOBATHY SOURCE IS TAKEN

FROM 2020 USACE NAN TOPOBATHY LIDAR
DEM: NEW JERSEY AND NEW YORK.

2. FEATURES BY OTHERS WERE TAKEN FROM
OAKWOOD BEACH HABITAT RESTORATION
DESIGN STATEN ISLAND, NY - NYCDEP
BUREAU OF ENVIRONMENTAL PLANNING
AND ANALYSIS, AUGUST 2020.

3. DETAILED DIMENSIONS FOR THE DUNE
AND REEFS ARE FOUND IN SHEETS C-301,
C-302, AND C-501.

4. MANHOLE RELOCATION TO BE
COORDINATED WITH NYCDEP.

MANHOLE TO BE SURVEYED AND
POTENTIALLY RELOCATED. SEE NOTE 4

SEALED MANHOLE

20-150 lb REEF STONES

250-1500 lb REEF STONES

0.75 - 2.5 ton REEF STONES

REEF A
LAT: N040° 32' 40.60"

LONG: W074° 07' 10.82"

REEF B
LAT: N040° 32' 45.45"
LONG: W074° 07' 04.13"

REEF C
LAT: N040° 32' 49.20"
LONG: N074° 06' 59.61"

REEF D
LAT: N040° 32' 59.29"
LONG: W074° 06' 50.97"

REFERENCE POINT 1
LAT: N040° 32' 42.48"
LONG: W074° 07' 16.40"

REFERENCE POINT 2
LAT: N040° 32' 56.47"
LONG: W074° 06' 46.66"

350'

213'

142'

14
0'

143'

156'

136'

135'

DUNE LENGTH: ~2174'
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321'

583'

692' 368'
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NOT FOR CONSTRUCTION
SCALE: H 1" = 50' V 1" = 5'
DUNE NOURISHMENT AND REEF B - SECTION VIEWA1 50' 100'0
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C-301

EXISTING 2020 TOPOBATHY

0 5' 10'

MHW EL 2.08' NAVD88

MLW EL -2.62' NAVD88

1

7

1

4SLOPE PLANTED
WITH DUNE GRASS DUNE SAND FILL

H
V

DUNE CREST
EL 13.0' NAVD88

1

5

1

REEF CREST
EL 1.0' NAVD88

3

SCALE: H 1" = 50' V 1" = 5'
DUNE NOURISHMENT AND REEF A - SECTION VIEWH1 50' 100'0
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REEF CREST
EL 1.0' NAVD88

EXISTING 2020 TOPOBATHY

CONCEPT FUTURE
CONDITIONS (BY OTHERS)

CONCEPT FUTURE
CONDITIONS (BY OTHERS)

REEF FEATURE A
(SEE NOTE 2)

GENERAL SHEET NOTES
1. ECOLOGICALLY SENSITIVE AREA AS

DEFINED BY USACE NEW YORK DISTRICT,
2025. DEMOLITION, EROSION AND
SEDIMENTATION CONTROL, NEW
YORK-NEW JERSEY HARBOR AND
TRIBUTARIES STUDY, OAKWOOD BEACH
ACTIONABLE ELEMENT, STATEN ISLAND,
NEW YORK.

2. SEE DETAILED GRADATION ON DRAWING
C-501.

REEF FEATURE B
(SEE NOTE 2)

C-501
J1

C-501
C1

LEGEND

20-150 lb REEF STONES

250-1500 lb REEF STONES

0.75 - 2.5 ton REEF STONES

DUNE SAND FILL
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NOT FOR CONSTRUCTION
SCALE: H 1" = 50' V 1" = 5'
DUNE NOURISHMENT AND REEF D - SECTION VIEWA1 50' 100'0
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SCALE: H 1" = 50' V 1" = 5'
DUNE NOURISHMENT AND REEF C - SECTION VIEWH1 50' 100'0
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EXISTING 2020 TOPOBATHY

CONCEPT FUTURE
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CONCEPT FUTURE
CONDITIONS (BY OTHERS) 3
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MHW EL 2.08' NAVD88

MLW EL -2.62' NAVD88

REEF CREST
EL 1.0' NAVD88

1

V

DUNE CREST
EL 13.0' NAVD88

REEF FEATURE D
(SEE NOTE 2)

REEF FEATURE C
(SEE NOTE 2)C-501

J10

C-501
C10

GENERAL SHEET NOTES
1. ECOLOGICALLY SENSITIVE AREA AS

DEFINED BY USACE NEW YORK DISTRICT,
2025. DEMOLITION, EROSION AND
SEDIMENTATION CONTROL, NEW
YORK-NEW JERSEY HARBOR AND
TRIBUTARIES STUDY, OAKWOOD BEACH
ACTIONABLE ELEMENT, STATEN ISLAND,
NEW YORK.

2. SEE DETAILED GRADATION ON DRAWING
C-501.

LEGEND

20-150 lb REEF STONES

250-1500 lb REEF STONES

0.75 - 2.5 ton REEF STONES

DUNE SAND FILL
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C-501

SCALE: H 1" = 30' V 1" = 3'
REEF A GRADATION DETAILSJ1

1

5
3

1

FIRST CLASS OF STONE
(20-150 lb) PLACED AT

APPROXIMATELY 1:3 SLOPE

SECOND CLASS OF STONE
(250-1500 lb) PLACED, ENDING

APPROXIMATELY 1:2 TO 1:3 SLOPE

PERIMETER STONES (0.75-2.5 ton)
PLACED, ENDING APPROXIMATELY
AT 1:5 SLOPE

SCALE: H 1" = 30' V 1" = 3'
REEF C GRADATION DETAILSC1

1

5

3
1

FIRST CLASS OF STONE
(20-150 lb) PLACED AT

APPROXIMATELY 1:3 SLOPE

SECOND CLASS OF STONE
(250-1500 lb) PLACED, ENDING

APPROXIMATELY 1:2 TO 1:3 SLOPE

PERIMETER STONES (0.75-2.5 ton)
PLACED, ENDING APPROXIMATELY
AT 1:5 SLOPE

SCALE: H 1" = 30' V 1" = 3'
REEF B GRADATION DETAILSJ10

1

5

3
1

FIRST CLASS OF STONE
(20-150 lb) PLACED AT

APPROXIMATELY 1:3 SLOPE

SECOND CLASS OF STONE
(250-1500 lb) PLACED, ENDING

APPROXIMATELY 1:2 TO 1:3 SLOPE

PERIMETER STONES (0.75-2.5 ton)
PLACED, ENDING APPROXIMATELY
AT 1:5 SLOPE

SCALE: H 1" = 30' V 1" = 3'
REEF D GRADATION DETAILSC10

1

53
1

FIRST CLASS OF STONE
(20-150 lb) PLACED AT

APPROXIMATELY 1:3 SLOPE

SECOND CLASS OF STONE
(250-1500 lb) PLACED, ENDING

APPROXIMATELY 1:2 TO 1:3 SLOPE

PERIMETER STONES (0.75-2.5 ton)
PLACED, ENDING APPROXIMATELY
AT 1:5 SLOPE

LEGEND

GENERAL SHEET NOTES
1. ANGLE AND DIRECTION OF SLOPE

BETWEEN STONE GRADATION LAYERS IS
DEPENDENT ON FINAL CONSTRUCTION
METHODOLOGY.

2. ARMOR STONE SHOULD BE USED FOR THE
OUTER LAYER, AND BOULDERS, COBBLES,
RIPRAP, AND/OR ECOLOGICAL CONCRETE
MAY BE USED FOR THE INNER LAYERS
DEPENDING ON AVAILABILITY.

3. EACH DETAILED REEF SECTION VIEW
CORRESPONDS TO ONE OF FOUR SECTION
VIEWS, AS NOTED ON THE SECTION VIEWS
THEMSELVES IN SHEETS C-301 AND C-302.

30' 60'0
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H
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20-150 lb REEF STONES

250-1500 lb REEF STONES

0.75 - 2.5 ton REEF STONES
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