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Long Island’s Moraines
Roanoke Point Moraine o _,
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Early Staten -
Island Ferry.

Ponulation hy 1664 Had Reached 1,500 People
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By 1800 with the Population at 60,000
the Collect Pond had Collected Pollutants

at Reade and Genter Streets
i B Y
: &
SW of Gollect Pond jy S

Utilizing 20 Miles of Wooden
Pipe, over 1,400 Home
Subscribers Were Supplied
with 700,000 gpd




By 1830, First Public Water Supply System Starts with
220,000 Gallon Tank Erected at Broadway and 13t Street
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112’ Deep Well (98’ in Hard Rock) Viele, 1865



1832 - De Witt Clinton Recommends Use of Groton River
to Supply 20,000,000 gnd Using a Gravity Feed System

1837-1842 Old Groton Reservoir Constructed and hy 1881
Supplied 95,000,000 gpd

Old Croton 4x Brick-lined
Tunnels Used Until 1907

Crosses Harlem River
at High Bridge

Fed Central Park and
Bryant Park Reservoirs
InNYC
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The 1898 Consolidation of New York City Meant That
3.5 Million Pennle Needed Water Practically:Overnight



NYC Aqueduct System
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130 Miles of Tunnels
Began in 1907

City Tunnel #1
Completed 1917

City Tunnel #2
Completed 1936

City Tunnel #3
Completed 2022
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The Catskill System, which involved the use of
67 shafts varying in depth from 174 to 1,187 feet
includes:

Three masonry dams

-Several miles of earthen dikes

Quer 163 miles of aqueduct consisting of:
99 Miles of cut and cover agueduct
28.9 miles of grade tunnel
39 miles of pressure tunnel
39 miles of pipe conduit and,
6 miles of steel pipe siphons
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Ashokan Reservoir
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A~ Bluestone Quarry
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City Tunnel #3, Stage 1- Drill and Blast Technology



Garrison South Portal, NYC Aqueduct System

e






Tt

-
SN

«

T e

S bl Wi

s’ B0
s

-y

F
.
7.
| T
b7
a
o

Cut and Cover Tunnel Section (1906)
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Cut and Gover Tunnel, Gatskill Aqueduct
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Invert Pour, Delaware Aqueduct, Kensico Hill View Tunnel
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Hudson River Pressure Tunnel
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Hudson River Gorge from Bear Mtn., NY
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Exploratory Drilling for Hudson Siphon, NYG Aqueduct
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Gity Tunnel #3 Stage 1
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Gra“Itv Feed CITY TUNNEL NO.3: STATUS OF OPERATION
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Dukelahs TBM Research
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Foliation Planes Parallel

'7 Spacmg
Case A

! I Penetratlon
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Foliation Planes

Chipping mechanism when TBM advancing
perpendicular to foliation (Case A)



| Foliation Planes Orthogonal

| Spacing

I Penetration

Case B

Il

Chipping mechanism when TBM advancing
parallel to foliation (Case B)

Foliation Planes S
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QIIBBIIS Tunnel Manmng Program 1998 2000
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e Scale of Mapping: 1 in. =10 ft
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OK, That's It! I've




Full Service Geotechnical
Analysis

www.dukelabs.com
Stone Ridge, NY
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| Thanks For Attending
Questions Please 22

Biting?
There’'s No
Biting in the
Hamster
Industry!
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