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2. REMAINDER OF EXPOSED STEEL TO RECEIVE GALVANIC ANODE CATHODIC PROTECTION SYSTEM.
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FINISHED GRADE
EL +10.0+/- NAVD88

ACTIVE SIPHON ZONE
(72" Ø WATER PIPE)

UTILITY ZONE
 ELECTRIC CONDUITS
OIL AND GAS PIPELINES

(APPROX) TEMPORARY
NAVIGATION CHANNEL

TOE OF
SLOPE VARIES

TOE OF SLOPE
VARIES

TOE OF
SLOPE VARIES

TOE OF SLOPE
VARIES

FUTURE CHANNEL
DEPTH  -58.0 NAVD88

 U  P  P  E  R          B  A  Y

T   H   E          N   A   R   R   O   W   S

EB
B

FL
O

O
D

350'

SECONDARY GATE
ANCHORAGE
FOUNDATIONS,
SEE NOTE 3

TEMPORARY COFFERDAM
FOR DRY DOCK

TEMPORARY COFFERDAM
FOR SECONDARY GATE

PILE SUPPORTED ROLLER
GATE FOUNDATION, SILL,
SLOT, AND ABUTMENT, TYP

DRY DOCK
(GATE SLOT)

HIGH-MODULUS
ANCHORED SSP
DRY DOCK WALL
SYSTEM

DRY DOCK
(GATE SLOT)

HIGH-MODULUS
ANCHORED SSP
DRY DOCK WALL
SYSTEM

TEMPORARY COFFERDAM
FOR DRY DOCK

GATE ANCHORAGE
FOUNDATIONS, TYP

HIGH MODULUS PIPE PILE / SHEET
PILE WALL WITH TEMPORARY
EXTERNAL BRACING, TYP

DEADMAN WALL
ANCHOR, TYP

HP14x73 PILES, 9'x9' GRID,
WITHIN DRY DOCK, TYP

200' 0' 200' 400'

SCALE: 1''=200'

1. DEEP FOUNDATION ELEMENTS INTERNAL TO THE ISLANDS TO RECEIVE HIGH QUALITY
(E.G. THREE-PART EPOXY POLYAMIDE) COATING SYSTEM.

2. TIE-RODS AND OTHER EMBEDDED STEEL SHALL BE COATED OR WRAPPED FOR CORROSION
PROTECTION.

3. 36"Ø x3/4"  STEEL PIPE PILES. TIP ELEVATION -175.0, TOP ELEVATION -45.0. 9'x9' GRID AT
SECTOR GATE ABUTMENTS. 10'x15' GRID AT REMAINING TREMIE SEAL.
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1

3 : 1
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FINISHED GRADE
EL +10.0+/- NAVD88

FINISHED GRADE
EL +10.0+/- NAVD88

ACTIVE SIPHON ZONE
(72" Ø WATER PIPE)

UTILITY ZONE
 ELECTRIC CONDUITS
OIL AND GAS PIPELINES

(APPROX) TEMPORARY
NAVIGATION CHANNEL

TOE OF
SLOPE VARIES

TOE OF SLOPE
VARIES

TOE OF
SLOPE VARIES

TOE OF SLOPE
VARIES

FUTURE CHANNEL
DEPTH  -58.0 NAVD88

 U  P  P  E  R          B  A  Y

T   H   E          N   A   R   R   O   W   S

EB
B

FL
O

O
D

350'

BALL JOINT SOCKET BALL JOINT SOCKET

CONCRETE FOUNDATION
AND SUPERSTRUCTURE FOR
GATE ANCHORAGE, TYP

TEMPORARY COFFERDAM
FOR DRY DOCK

PILE SUPPORTED ROLLER
GATE FOUNDATION, SILL,
SLOT, AND ABUTMENT, TYP

SECONDARY GATE
CONCRETE ABUTMENTS

DRY DOCK TREMIE SEAL AND
CAST-IN-PLACE CONCRETE BASE SLAB

HIGH MODULUS PIPE PILE / SHEET PILE WALL

PERMANENT WALL
ANCHORAGE, TYP

CONCRETE CAP FOR
DRY DOCK WALL, TYP

KNEE WALL AND SLOPED
PAVEMENT FOR
RECESSED CELLS, TYP

TREMIE SEAL

CONCRETE FOOTING
AND SILL, TYP

200' 0' 200' 400'

SCALE: 1''=200'

1. REMOVE TEMPORARY COFFERDAM FOR DRY DOCK CONSTRUCTION UPON COMPLETION OF
ROLLER GATE.

2. PERMANENT CELLS AND WALL SYSTEMS TO RECEIVE CONCRETE CAP AND CONCRETE
ENCAPSULATION TO EL -10.0 NAVD88 AT ALL EXPOSED SURFACES.
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ACTIVE SIPHON ZONE
(72" Ø WATER PIPE)

UTILITY ZONE
 ELECTRIC CONDUITS
OIL AND GAS PIPELINES

(APPROX) TEMPORARY
NAVIGATION CHANNEL

TOE OF
SLOPE VARIES
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VARIES

TOE OF
SLOPE VARIES

TOE OF SLOPE
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FUTURE CHANNEL
DEPTH  -58.0 NAVD88

 U  P  P  E  R          B  A  Y

T   H   E          N   A   R   R   O   W   S
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B
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O

O
D

350'

BALL JOINT SOCKET

SECONDARY GATE
CONCRETE ABUTMENTS

DRY DOCK
ROLLER GATE

DRY DOCK
ROLLER GATE

NAVIGATION PROTECTION
CELL, TYP

OPERATIONS BUILDING FOUNDATION

PREFAB / PRECAST
CONCRETE SILL BLOCKS

STONE SCOUR
PROTECTION

STONE SCOUR PROTECTION

OPERATIONS BUILDING FOUNDATION

FLOOD SIDE ROCK SEAWALL CREST EL +20.0

BALL JOINT
SOCKET

FLOOD SIDE ROCK
SEAWALL CREST EL +20.0

GUIDE FENDER
SYSTEM, TYP

N1

N3 N4

N2

HIGH MODULUS PIPE PILE / SHEET PILE WALL

CONCRETE FOUNDATION
AND SUPERSTRUCTURE FOR
GATE ANCHORAGE, TYP

PERMANENT WALL
ANCHORAGE, TYP

KNEE WALL AND SLOPED
PAVEMENT FOR
RECESSED CELLS, TYP

CONCRETE SILL

STEEL SECONDARY HYDRAULIC
GATE WITH BRIDGE

200' 0' 200' 400'

SCALE: 1''=200'
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O
D

675'

PRE-FABRICATED
SECTOR GATE

PRE-FABRICATED
GATE ARM TRUSS

SECONDARY
GATE CONCRETE
ABUTMENT, TYP

DRY DOCK
ROLLER GATE

DRY DOCK
ROLLER GATE

PREFAB / PRECAST
CONCRETE SILL BLOCKS

STONE SCOUR PROTECTION

STEEL SECONDARY
HYDRAULIC GATE WITH
BRIDGE

BALL JOINT /
TRUSS JUNCTION

BALL JOINT /
TRUSS JUNCTION

STONE SCOUR PROTECTION

PRE-FABRICATED
SECTOR GATE

PRE-FABRICATED
GATE ARM TRUSS

STONE SCOUR
PROTECTION

LOCOMOBILELOCOMOBILE

GUIDE FENDER SYSTEM, TYP

NAVIGATION PROTECTION
CELL, TYP

GUIDE FENDER
SYSTEM, TYP

N7
N8

N5
N6

48

OPERATIONS BUILDING FOUNDATION

OPERATIONS BUILDING FOUNDATION

FLOOD SIDE ROCK SEAWALL CREST EL +20.0

FLOOD SIDE ROCK
SEAWALL CREST EL +20.0

CONCRETE FOUNDATION
AND SUPERSTRUCTURE FOR
GATE ANCHORAGE, TYP

NAVIGATION PROTECTION
CELL, TYP

CONCRETE SILL

A
C-304

200' 0' 200' 400'

SCALE: 1''=200'

1. DRY DOCK ROLLER GATE IS CLOSED AND DRY DOCK DE-WATERED WHEN GATE IS IN THE
STOWED POSITION.

NOTE:

KEY PLAN - STONE SCOUR PROTECTION
SCALE: 1" = 300'

20 LB

80 LB

400 LB

1,500 LB, TYP

1 - 3 TON

3 - 6 TON

10 - 15 TON, TYP

PREFAB PRECAST
CONCRETE SILL BLOCKS

1,500 LB, TYP

400 LB, TYP

80 LB

20 LB
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SECTION - VERRAZZANO NARROWS FLOATING SECTOR GATE - STOWED
SCALE: 1" = 80'

SECTION - VERRAZZANO NARROWS FLOATING SECTOR GATE - STOWED
SCALE: 1" = 50'
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CREST EL +19.00

0.2% AEP INTERIOR
EL +1.20

CL  BALL JT EL +22.50

TOP CONC EL +39.00

MIN CELL TIP EL -78.00

TOP CONC EL +14.00
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267'
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2.77°'

TOP PREFAB / PRECAST
CONC SILL BLOCK EL -58.00
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ESTIMATED  TIP
EL -280.00

TOP CELL
EL +10.00

TOP CELLS
EL +0.00

TOP CELL
EL +6.50TOP CELLS

EL +3.20

TOP CELL EL +10.00 (BEYOND) TYPFLOATING SECTOR GATE

STONE SCOUR PROTECTION, TYP

SECTION - VERRAZZANO NARROWS FLOATING SECTOR GATE - DEPLOYED
SCALE: 1" = 50'

50' 0' 50' 100'

SCALE: 1''=50'

DETAIL - SILL BLOCK AND SCOUR PROTECTION
SCALE: 1" = 20''

TOP PREFAB / PRECAST
CONC SILL BLOCK EL -58.00
MAX WEIGHT: 1000 TONS

STONE SCOUR
PROTECTION

GATE / BARRIER AT
SET-DOWN
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A2
XX-XXX

SILL & TREMIE
SCALE: 3/8" = 1'-0"

GATE FOOT - Ø30" VERTICAL POST

CONNECTION TO CUTOFF WALL
3/4"x0'-8" STUDS

EMBEDDED PLATE
3/4"x36"x3'-0"

#9 @ 8" EACH WAY, A615
GR.60

T-HEADED (TYP)

CURVED PLATE
1" THICK

RUBBER COMPRESSION SEAL
(MOUNTED ON GATE)

EMBEDDED BEARING CURVED PLATE
3/4" STAINLESS STEEL AT RUBBER SEAL

SKIN PLATE

STEEL PIPE PILE
Ø30"x1"@ 10'-0
Fy MIN = 50 KSI

TREMIE PLUG (TYP)

PS31 SHEET PILE
CUTOFF WALL

12
0'

-0
"

5'-0" 5'-0"10'-0" 10'-0"

1'
-0

"

LIFT GATE

EL -64.0
NAVD88

MUDLINE

EL -60.0

SILL F'C = 5000 PSI

7'-6" 15'-0" 7'-6"

EL -184.0

30
'-0

"

PILE EMBEDMENT DEPTH 12"
CUT ROUND HOLES IN STEEL PILES AND

THREAD THROUGH THE HORIZONTAL
REINFORCEMENT OF THE SILL SLAB

TREMIE F'C = 7000 PSI

#3 SPIRAL @ 5"
A615 GR.60

8 - #10 A7O6 GR.60

B4
XX-XXX

SECTION A-A
SCALE: 3/4" = 1'-0"

VE
R
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W

S 
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TR
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IE

C-305

6'
-0

"

8'
-0

"
2'

-0
"

4'
-0

"

COMPACTED
CRUSHED

ROCK GRAVEL

COMPACTED
SAND

2'
-0

"

1'
-3

"
1'

-6
"

1'
-6

"

SHEAR
RING

2"

11
8"

4'
-0

"

3'
-6

"

CH' DH'

PROTECTED SIDE FLOOD SIDE

B4
C-305

SCALE: 3/4" = 1'-0"

0' 2'1'2'

0'

SCALE: 3/8" = 1'-0"

8'4'2'4'
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4'-0" 30'-0" 4'-0"

SCOUR STONE
CLASS 1000 FISH RAMP AT

SILL

GEOTEXTILE

STEEL PIPE PILE
Ø30"x1" (TYP)

PS31 SHEET PILE

EL -64.0 NAVD88

CONCRETE
SILL

MUDLINE

A2
XX-XXX

SCOUR STONE AT SILL
SCALE: 1/4" = 1'-0"

1
5

PROTECTED SIDE FLOOD SIDE

CONNECTION TO CUTOFF WALL
3/4" WELDED HEADED STUD x 0'-8" 2 STUDS
FOR SHEET PILE

EL -184.0 NAVD88

EL +5.0 NAVD88

SEE NOTE 1

CELLULAR SHEET PILE
COFFER DAM WALL

EL. TBD

SEE NOTE 1

4'
-0

"
8'

-0
"

NOTES:

1. NOT TO SCALE. SEE PIER DRAWING FOR DISTANCE TO FACE OF COFFERDAM.

2. TEMPORARY TENSION H PILES SHALL PROVIDED FOR THE TREMIE. PILES SHALL BE

HP16X141 ASTM A572 GR 50, Fy MIN = 50 KSI. PILES SHALL BE SPACED AT 10'-0" ALONG THE

GATE AND 8'-6" PERPENDICULAR TO THE GATE. DISTANCE FROM H PILES TO SHEET PILE

CUTOFF AND TO THE INTERIOR FACE OF COFFERDAM SHALL BE MIN 5'-0". ALL TENSION H

PILES SHALL BE SOCKETED TO ROCK.

2'
-0

"

4'
-0

"

TREMIE
F'C=7000 PSI

COMPACTED CRUSHED GRAVEL

COMPACTED SAND

SEE NOTE 2

EL -102.0 NAVD88
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SCALE: 1/4" = 1'-0"
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B3 TYPICAL PIER ELEVATION
SCALE: NTS

VE
R

R
AZ

ZA
N

O
 N

AR
R

O
W

S 
-

PI
ER

 E
LE

VA
TI

O
N

EL +80.0 TOP OF TOWER

EL +76.0 TOP OF RAISED GATE

EL +8.0

22'-6" 100'-0" 22'-6"

12'-6"

TOP OF HEADWALL & ROADWAY GIRDER EL +19.0

144" Ø DRILLED SHAFT (TYP)

16'-0"
REINFORCED
CONCRETE

8'-0" TREMIE, SEE NOTE

2'-0" GRAVEL

4'-0" SAND

SEE PILE CAP & FOUNDATION SKETCH

EL -60.0

VESSEL COLLISION PROTECTION
& CURRENT DIVERSION

15'-0"

LIFT
GATE

LIFT
GATE

C PIERL

+14.6 FT 1% AEP SWL

+2.88 FT MHHW

-2.77 FT MLLW

PROTECTED SIDE FLOOD SIDE



CL FUTURE CHANNEL

COFFERDAM CELL, TYP

ISLAND FINISH
GRADE  EL +10.0+/-

FUTURE CHANNEL
DEPTH -58.0 NAVD88

PRE-FABRICATED GATE ARM TRUSS, TYP

1020' 1400' FUTURE CHANNEL 1075'

STONE SCOUR
PROTECTION, TYP

EXIST MUDLINE

MSL EL -0.2 MSL EL -0.2

EXIST MUDLINE

PRE-FABRICATED GATE ARM TRUSS, TYP

COFFERDAM CELL, TYP

ISLAND FINISH
GRADE EL +10.0+/-

MSL EL -0.2

FUTURE CHANNEL
DEPTH -58.0 NAVD88

1020'

STONE SCOUR
PROTECTION, TYP

EXIST MUDLINE MSL EL -0.2

PRE-FABRICATED GATE ARM TRUSS, TYP

COFFERDAM CELL, TYP

ISLAND FINISH GRADE EL +10.0+/-

MSL EL -0.2

160' 0' 160' 320'

SCALE: 1''=160'

80' 0' 80' 160'

SCALE: 1''=80'

SECTION - CHANNEL AND FLOATING SECTOR GATE ISLAND
SCALE: 1" = 160'

DETAIL - FLOATING SECTOR GATE ISLAND
SCALE: 1" = 80'
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529 FIFTH AVE., 14TH FLOOR 

NEW YORK, NY 10017 
212-768-7454



N

SECONDARY
GATE CONCRETE
ABUTMENT, TYP

STEEL SECONDARY
HYDRAULIC GATE
WITH BRIDGE

STONE SCOUR
PROTECTION

GUIDE FENDER SYSTEM, TYP

NAVIGATION PROTECTION
CELL, TYP

N7 N8

N5 N6

FLOOD SIDE ROCK SEAWALL CREST EL +20.0 NAVD88

CONCRETE SILL

200'-0" 675' +/-

TOP OF CONCRETE GATE
ABUTMENT AND STEEL BRIDGE
DECK EL +19.0 NAVD88, TYP

3 : 1

TOE OF SLOPE VARIES

MAINTENANCE VEHICLE ACCESS

TOP OF CONCRETE GATE
SILL EL -45.0 NAVD88, TYP

15
0'

-0
"

TY
P

18
7'

-6
"

TY
P

FINISHED GRADE
EL +10.0+/- NAVD88

A
FIG-14

200'

MSL EL -0.2

2
1

30'

FLOOD SIDE ROCK
SEAWALL CREST
EL +20.00 NAVD88

TOP OF GATE ABUTMENT
EL +19.00 NAVD88 TYP

CL CHANNEL

BOTTOM OF CONC BASE
SLAB  EL -61.00 NAVD88

CONC GATE
ABUTMENT,
TYP

TOP OF ROADWAY DECK
EL +19.00 NAVD88

TOP OF SECONDARY GATE
EL +19.00 NAVD88

TOP OF GATE SILL EL
-45.00 NAVD88  TYP

SECONDARY GATE, TYP

APPROX EXIST
MUDLINE

36" DIA STEEL PIPE
FOUNDATION PILES  TYP

NOTE: LIFT GATES BEYOND NOT SHOWN FOR CLARITY.

50' 0' 50' 100'

SCALE: 1''=50'

VERRAZZANO NARROWS - PARTIAL PLAN - SECONDARY SECTOR GATE
SCALE: 1" = 50'

ELEVATION - SECONDARY SECTOR GATE
SCALE: 1" = 50'
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S T AT E N     I S L A N D

ROSEBANK

T   H   E          N   A   R   R   O   W   S

EB
B

FL
O

O
D

COFFERDAM CLOSURE STRUCTURE LIFT  GATE, TYP

SHORE BASED MEASURES

ACCESS
RAMP

LIFT  GATE
FOUNDATION, TYP

MAINTENANCE VEHICLE
ACCESS, TYP

200'

T   H   E          N   A   R   R   O   W   S B R O O K L Y N

SHORE
ROAD  PARK

AND
PARKWAY

ACTIVE SIPHON ZONE
(72" Ø WATER PIPE)

UTILITY ZONE
 ELECTRIC CONDUITS
OIL AND GAS PIPELINES

EB
B

FL
O

O
D

SECONDARY SECTOR
GATE STRUCTURE

LIFT  GATE, TYP

COFFERDAM
CLOSURE
STRUCTURE

SHORE BASED MEASURES

ACCESS
RAMP

200' 0' 200' 400'

SCALE: 1''=200'

NN

VERRAZZANO NARROWS - STATEN ISLAND - COFFERDAM CLOSURE STRUCTURE AND TRANSITION TO SHORE BASED MEASURES
SCALE: 1" = 200'

VERRAZZANO NARROWS - BROOKLYN - COFFERDAM CLOSURE STRUCTURE AND TRANSITION TO SHORE BASED MEASURES
SCALE: 1" = 200'
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B2 HEADWALL-PIER CONNECTION PLAN
SCALE: NTS
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C2 SCOUR PROTECTION @ LIFT GATES
SCALE: NTS

A2 SCOUR PROTECTION @ DAM
SCALE: NTS
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C2 VERTICAL LIFT GATE - ELEVATION
SCALE: NTS

D2 VERTICAL LIFT GATE - PLAN
SCALE: NTS

1. SKIN PLATE: 3/8”X67”X15'-0” PLATE WITH INTERCOSTALS L4”X4”X5/16” AT 2'-4” (ORIENTED
ON THE SHORT SIDE). WEIGHT PER AREA: 19 LBF/SQFT.

2. STEEL SECTIONS: ASTM A572 GR 50 OR ENGINEER-APPROVED EQUIVALENT OR BETTER

3. FRACTURE CRITICAL MEMBERS: THE ONLY ELEMENTS SUBJECT TO BE FRACTURE
CRITICAL MEMBERS (FCM) ARE THE LIFTING EYES OF THE GATE USED FOR
INSTALLATION (NOT INCLUDED AT THIS LEVEL OF DESIGN). NO OTHER ELEMENT IS
CONSIDERED AS FCM, SINCE CRITICAL ELEMENTS (CURVED CHORDS OF THE TRUSSES)
ARE IN COMPRESSION FOR THE CRITICAL CASES AND ADDITIONALLY, FAILURE OF
THESE ELEMENTS DOES NOT IMPLY COLLAPSE OF THE GATE.

4. TOTAL WEIGHT: 1949 KIP

5. COUNTERWEIGHTS (CTWT.) ARE ASSUMED TO BE STACKS OF 1 OR 2" STEEL PLATE.

6. IT IS ANTICIPATED THAT CTWT. WILL REQUIRE EITHER A CTWT. PIT BELOW EL. 0 OR WILL
REQUIRE A PULLEY SYSTEM TO ALLOW 1" OF VERT. CTWT. TRAVEL FOR MORE THAN 1"
OF VERT. GATE TRAVEL.

NOTES:

A2 VERTICAL LIFT GATE - ISOMETRIC
SCALE: NTS
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TYP
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'-0
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2.0%  SLOPE

FLOATING SECTOR GATE

FLOODED DRY
DOCK EL -0.40

DRY DOCK SLAB
EL VARIES

MIN SSP TIP EL -75.±
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48" Ø x 0.875" WALL

30" Ø x 1" VERT WEB 68
'-6

" M
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X
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'-0
" M

IN

78" Ø x 2 1/4" CHORD, TYP 30" Ø x 1" INTERIOR WEB (1)
PER BAY, STAGGER AS SHOWN

TOP CONC
EL +10.00

 3.5" Ø TIE ROD
@ 8.7' C-C, TYP

EL VARIES

4'-0" MIN STRUCTURAL SLAB

10'-0" MIN UNREINFORCED
TREMIE CONC SEAL

PEDESTAL
BEYOND

TIP EL -153.±
HP 14 x 73
9' x 9' GRID

TOP CONC EL +10.00

CONC
PEDESTAL

SECTION - FLOATING SECTOR GATE STOWED IN DRY-DOCK
SCALE: 1/8" = 1'-0"

SECTION - SPACE TRUSS SUPPORT ARM
SCALE: 1/8" = 1'-0"

8'-0" 0'-0'' 8'-0" 16'-0"

SCALE: 1/8"=1'-0''
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B3 TYPICAL PIER FOUNDATION SECTION A-A
SCALE: NTS

B2 TYPICAL PIER FOUNDATION
SCALE: NTS
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B2
XX-XXX

TYPICAL SECTION
SCALE: 1/2" = 1'-0"

B4
XX-XXX

CROSS SECTION AT HEADWALL END
SCALE: 1/2" = 1'-0"

+8.0 ft

+19.0 ft
20 #10
20 #10

36 #10
2 ROWS - 18 EACH

33 #11

33 #11

33 #11

1" CHAMFER
(TYP)

8"

8"

#6 TRANSVERSE
@ 8" (#6 @ 4" AT GIRDER
ENDS - 35'-0")

#6 BARS @ 12"
(EACH INTERIOR CORNER)

11
'-0

"

1'
-0

"

1'-3"

12'-6"

1'-3"
#6 TRANSVERSE @ 8"

(#6 @ 4" AT GIRDER
ENDS - 35'-0")

NOTE:
1. FACE-MOUNTED VEHICLE GUARDRAIL AT

EACH FACE (NOT SHOWN).
2. 10 FT SPACING BETWEEN BUTTRESSES.

4'
-0

"

3'-0"

#5 @ 8" EW
(TWO LAYERS)

OPENING FOR
INSPECTION
(MATCH W/ STEEL
DOOR)

24" CONCRETE
END BULKHEAD

2 #5 2 #5

2 #4
(TYP)

2 #5

2 #5

#7 VERT. @ 8"
(#7 VERT. @ 4"

AT GIRDER ENDS - 35'-0")

36 #10
2 ROWS - 18 EACH

C-503

PROTECTED SIDE FLOOD SIDE

#7 VERT. @ 8"
(#7 VERT. @ 4"

AT GIRDER ENDS - 35'-0")

#6 @ 8" (#6 @ 4"
AT GIRDER
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12" CONCRETE BUTTRESSA3
C-503

B4
XX-XXX

TYPICAL BUTTRESS REINFORCEMENT DETAIL
SCALE: 1/2" = 1'-0"

SCALE: 1/2" = 1'-0"

1'-0"

1'
-0

"

12" CONCRETE BUTTRESS

+16.0 ft

#4 @ 8" EW
(TWO LAYERS)

2 #5



FI
LE

 N
AM

E:

D
W

N
 B

Y:
C

KD
 B

Y:

D
ES

IG
N

ED
 B

Y:

D
ES

C
R

IP
TI

O
N

1

D

2 3

C

4 5

A

B

M
AR

K
AP

PR
.

D
AT

E:

FI
LE

 N
U

M
BE

R
:

SI
ZE

:

SU
BM

IT
TE

D
 B

Y:

PL
O

T 
SC

AL
E:

IS
SU

E 
D

AT
E:

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

SHEET
IDENTIFICATION

D
AT

E
AP

PR
.

US Army Corps
of Engineers®

KJ
 / 

JB
20

22
-0

4-
29

SO
LI

C
IT

AT
IO

N
 N

O
.:

W
91

2D
S-

19
-F

-0
11

1
SN

L

C
O

N
TR

AC
T 

N
O

.:
W

91
2D

S-
18

-D
-0

00
6

AN
SI

 D

M
.. W

O
O

M
.. W

O
O

PRELIMINARY
NOT FOR CONSTRUCTION

A2 UPPER & LOWER TOWER SECTION DETAILS
SCALE: NTS
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A B C F G H
-25.0 -41.0

+8.0 -75.5 -165.0 -173.0 -195 -165.0
+19.0 +8.0 -58.0 -74.0 -77.5 -83.5 -165.0 -173.0 -62.0 -70.0

79.0 +19.0 +8.0 -81.5 -87.5 -165.0
11-12 77.0 -79.5 -85.5 -64.0

14 13 72.0 +19.0 -55.0 -71.0 -74.5 -173.0
15-17 14-15 42.0

VERRAZANO-NARROWS AUXILIARY GATE ELEVATIONS AND HEIGHTS
PIER SILL D E J K L M N P Q

1 1 42.0 +19.0 +8.0 -44.5 -50.5 -165.0 -173.0 -195 -25.0 -29.0 -37.0 -165.0 -173.0
2 2 67.0 +19.0 -50.0 -66.0 -69.5 -50.0 -54.0 -62.0 -173.0
3 3 75.0 -195 -58.0 -165.0 -173.0

4-11 4-10 -62.0 -78.0 -173.0 -195 -62.0 -66.0 -74.0 -165.0 -173.0
12-13 +19.0 +8.0 -60.0 -76.0 -165.0 -173.0 -195 -60.0 -72.0 -165.0 -173.0

+8.0 -80.5 -165.0 -173.0 -195 -55.0 -59.0 -67.0 -165.0
+19.0 +8.0 -25.0 -41.0 -44.5 -50.5 TBD TBD TBD -25.0 -29.0 -37.0 TBD -149.0

NOTES:
1. SEE SHEETS C-301, C-303 & C-402 IN HACKENSACK RIVER SSB FOR MORE INFORMATION.
2. IT IS ANTICIPATED THAT THERE WILL BE A STEEL-FRAMED MACHINE HOUSE ON TOP OF EACH PIER,

WHOSE ROOF WILL BE 20 TO 25 FEET ABOVE “A”, THE TOP OF CONCRETE TOWER ELEVATION. IT IS
ASSUMED THAT EACH MACHINE HOUSE WILL CONTAIN APPROXIMATELY 15-FOOT DIAMETER
SHEAVES.
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