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Long Island’s Moraines
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after Bennington, 2003




Long Island Outwash Fans
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Population hy 1664 Had Reached 1,500 People
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Goliect Pond
Tl 1800
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By 1800, with the Population at 60,000
the Collect Pond had Collected Pollutants

In early 1800s, Aaron Burr Foundetd the
Manhattan Gompany and Sunk a Deep Well
at Reade and Center Streets

Utilizing 20 Miles of Wooden
Pipe, over 1,400 Home
Suhscrihers 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

SANIEARYS Torocurames. Mar

112’ Deep Well (98’ in Hard Rock) Viele, 1865



1632 - De Witt Clinton Recommends Use of Groton River
to Supply 20,000,000 gnd Using a Gravity Feed System

1837-16 42 Old Croton Reservoir Constructed and by 1881
Supplied 99,000,000 gnd

Old Croton Brick-lined
Tunnels Used Until 1907

Crossed Harlem River
at High Bridge and Fed
Central Park and Bryant
Park Reservoirs
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The Catskill System, which involved the use of
67 shatts varying in depth from 174 to 1187 feet,
includes:

Three masonry dams

-Several miles of earthen dikes

Qver 163 miles of aqueduct consisting of:
99 Miles of cut and cover agueduct
28.9 miles of grade tunnel
39 miles of pressure tunnel
6 miles of steel pipe siphons, and,
39 miles of pipe conduit
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Invert Pour, Delaware Aqueduct, Kensico Hill View Tunnel




Gity Tunnel #3, Stage 1- Drill and Blast Technology
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Gravity Feed System - No Pumps
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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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Cut and Gover Tunnel, NYC Aqueduct




Gatskill Aqueduct Rondout Pressure Tunnel
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Gity Tunnel #3 Stage 1
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Gra“Itv Feed CITY TUNNEL NO.3: STATUS OF OPERATION
system
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Rohbins 239-282 HP TBM
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Robbins 235-282 HP |
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Lowering TBM cutlerllead
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o TBM-Bored Tunnel
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iated and Well Layered




Pegmatite?

How the hell
should | know?
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QIIBBIIS Tunnel Manmng Program 1998 2000
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Entire Tunnel Mapped at Scale 1 in —IOft (250MpSh ots)







e Scale of Mapping: 1 in. =10 ft
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. Download Geologv Publications:
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CT3, Stage2
Manhattan
Water
Tunnel

e 10 0ct 2002
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Manhattan Tunnel South

2000 FT. =300
J.

~Q

after Fluhr and Terenzio, 1984




First Construction Ley
southern legis 11,331 of 124" tunnel

TBM will be backed up and reconstructed underground
to cut northern leg.

Northern leg is 104" diameter and will extend 1,943 into
the Gentral Park Valve Chamber.



Manhattan Tunnel North
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Manhattan Tunnel TBM

Rebuilt Robbins HP 219-297 hard rock machine
[used first on Gon Ed Utility Tunnel on 15t Avenue).
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TBM at Con Ed
Tunnel

30 Street
and 15t Avenue
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