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Presentation Agenda

• Overview of the New York City Water Supply System

• History of the Delaware Aqueduct and leaks

• The Delaware Aqueduct bypass tunnel and repairs

• Supplementing New York City’s water supply

• Water Conservation

• Questions and discussion



• Primarily surface water

• 19 reservoirs + 3 lakes

• 580 billion gallon total 
reservoir storage capacity

• 9.4 million consumers (~1/2 
New York State population)

• Delivers more than 1 billion 
gallons of water each day

• Watershed = 1,969 square 
miles (~1.2 million acres)

• Watershed covers parts of 
8 upstate counties in NY 
plus a small portion of CT

• Nation’s largest unfiltered 
water supply



History of NYC’s Water Supply

Early 1600s:  48-acre pond in 
lower Manhattan

1,500+ water consumers

1677: First public well dug in lower 
Manhattan

1776:  First reservoir constructed 
on East side of Manhattan –
groundwater also pumped from 
wells.

22,000+ water consumers

Early 1800s:  Inadequate water 
supply leads to public health 
(disease) & safety (fires) 
problems.

200,000+ water consumers



As NYC’s population increased, 
new water supply reservoirs were 
constructed North & West of 
Manhattan…

• 1830s–1890s: Construction of 
the Croton System (East of 
the Hudson River)

• 200,000+ water consumers

• 1905-1928: Construction of 
the Catskill System (West of 
the Hudson River)

• 3.4+ million water consumers

• 1937-1965:  Construction of 
the Delaware System (West 
of the Hudson River)

• 6.9+ million water consumers

Construction of Three Watershed Systems
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Burr, Herring, Freeman Report (1903)

• General Problem

• Provide greater New York area with an abundant quantity of water 
with satisfactory quality

• Requisite Qualities of Public Water Supply

• Free of organisms

• Agreeable appearance

• Odorless and tasteless

• Not too hard

• Not contain substances that are liable to 
corrode pipes

• Should have cool and equable temperature



Delaware Aqueduct
• 85 miles long
• World’s longest continuous tunnel
• Conveys water from Rondout Reservoir
• to City’s Hillview distribution reservoir
• Consists of three segments:

• Rondout-West Branch Tunnel- 44 miles
• West Branch-Kensico Tunnel- 27 miles
• Kensico-Hillview Tunnel- 14 miles



• Conveys Delaware System 
Supply across Hudson River
• In service since 1944
• Last drained 1957-1958

• Critical system component that 
typically conveys 50-60 percent 
of New York City’s drinking water

• Tunnel dimensions
• 45 miles long
• 13.5 feet diameter
• 600 to 2,400 feet below 

ground

Rondout-West Branch 
(RWB) Tunnel
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The Rondout-West Branch Tunnel



• Suspected leak first discovered in 
1991 by a utility worker at a power 
plant along the Hudson River

• Total leakage rate estimated at 15 
to 35 MGD

• Leakage reaches ground surface 
in the vicinity of Wawarsing and 
Roseton

• Most of the water is leaking from 
the Roseton (Newburgh) section

• Difficult conditions were 
encountered construction

• Steel lining installed through these 
sections where tunnel cut through 
limestone formation

Rondout-West Branch 
(RWB) Tunnel
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The Rondout-West Branch Tunnel
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The Rondout-West Branch Tunnel
Workers in the Rondout-West 

Branch Tunnel

A crew works the drilling rig in the 
Rondout-West Branch Tunnel
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Ongoing leak monitoring

Top: A remote-operated vehicle was 
lowered into the Delaware Aqueduct 
last year to pinpoint and inspect the 

leak locations in Wawarsing. 

Bottom: DEP has inspected the entire 
length of the Rondout-West Branch 

Tunnel three times with an automated 
underwater vehicle. Photos taken by 
the AUV show the leaks are stable.



• Delaware Aqueduct bypass tunnel and tunnel repair to fix leaks
• A new 2.5-mile tunnel will be constructed about 600 feet under the 

Hudson River, stretching from Newburgh to Wappinger. This bypass 
tunnel will be connected to structurally sound portion of the existing 
tunnel and convey water around the largest leak.

• Repairs from within the existing tunnel of the leaking portion in 
Wawarsing.  

• Total project cost is approximately $1 billion
• Water supply augmentation options during the 8-month-long Delaware 

Aqueduct shutdown
• Catskill Aqueduct optimization
• Reactivation of Queens groundwater system
• Water conservation

Key elements of the repair program
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Existing Tunnel with Bypass

Wappinger, 
New York

Newburgh, 
New York



2013 – Work began on two vertical shafts in Newburgh and Wappinger

2015 – Contract for the bypass tunnel will be awarded to low bidder

2016 – Vertical shafts will be complete

2016 – Work on the horizontal tunnel will begin from the Newburgh side

2022 – Delaware Aqueduct will be shut down for 8 months for bypass 

connection

2022 – Repairs in Wawarsing will happen coincident with shutdown

2023 – Connection completed, Delaware Aqueduct reactivated

Delaware Aqueduct bypass tunnel timeline
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Status of current work

• Shafts built to approx. 600 feet in Newburgh 
and 400 feet in Wappinger

• Blasting every 3-4 days; each blast takes out 
another 8-10 feet of rock

• Shafts to be finished in 2016

• Low bid on tunnel of $708 million; work to 
begin in 2016



Status of current work

• After each blast, bedrock from the 
shaft is lifted out by a bucket 
attached to a crane

• Each bucket load weighs approx. 7.5 
tons

• Finished tunnel 14 feet diameter, 
lined in steel and concrete



Three vertical turbine pumps and six centrifugal pumps were installed at the 
lowest point of the Delaware Aqueduct in 2013. These replaced original pumps 
from the 1940s and will be used to pump the aqueduct dry for the first time since 
1958. The largest of the pumps, shown here, is 23 feet tall and weighs 9 tons. 

Pumping the Delaware Aqueduct dry



Work site at Shaft 5B, Newburgh



Water supply augmentation
Perhaps the biggest challenge for this repair project came 
in the form of a question: Where would NYC get its water 
during the shutdown of the Delaware Aqueduct?

Catskill Aqueduct Rehabilitation – 45 MGD

Queens Groundwater – 33 MGD

Restart of the Croton System – 250 MGD

Conservation – 25 MGD



• The Upper Catskill Aqueduct extends approximately 74 miles from 
Ashokan Reservoir to Kensico Reservoir 

• The aqueduct has a historical capacity of about 640 million gallons 
per day (mgd)

• This carrying capacity reduced over time because harmless organic 
matter, known as biofilm, accumulated on the inside of the tunnel

Catskill Aqueduct Repair and Rehabilitation
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• The biofilm caused water inside the 
tunnel to travel slower because of 
friction

• Removing the biofilm will increase 
the speed of the water and the 
Catskill Aqueduct’s daily capacity

• Requires two 10-week shutdowns 
in 2017 and 2018

• Biofilm will be power-washed off the 
inside of the tunnel

• Century-old valves to be replaced

• Project to cost approx. $138 million

Catskill Aqueduct Repair and Rehabilitation
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• New York City owns the Queens Groundwater System, a network of wells 
that provided water to parts of Queens until the 1990s

• DEP is testing the Queens Groundwater System and developing a 
reactivate it during the Delaware Aqueduct shutdown to provide 33 MGD.

• The groundwater reactivation project would cost roughly $240 million.

Reactivation of the Queens Groundwater System
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• Construction of the $3.6 billion Croton Filtration Plant in the Bronx will allow 
DEP to begin using water from its original water supply reservoirs in 
Westchester and Putnam counties

• Croton System capable of providing about 250 MGD

• Historically provides about 10 percent of New York City’s water

• Filtration plant will begin providing water to low-lying portions of the Bronx 
and Manhattan next month

Reactivating the Croton Water Supply System
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• Retrofits of city-owned properties—saving up to 9 million gallons per day 

• Collaborations with private sector organizations - like businesses, hospitals, 
universities, and theatres – and new initiatives such as the Mayor’s Water 
Challenge, a partnership with the Hotel Association of NYC 

• Water supply system repairs and upgrades, managing water pressure, and 
refining water meter accuracy and leak detection 

Water Demand Management and Conservation
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• Residential initiatives like the Toilet Replacement Program for multi-family 
buildings and other residential properties—saving up to 30 million gallons 
per day 

Water Demand Management and Conservation
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Schedule Milestones

20222013 2014 2015 2016 2017 2018 2019 2020 2021

January 2013: 
Break ground on shafts 
in Newburgh and 
Wappinger

2016: Work on bypass 
tunnel begins

October 2019:
All water supply 
augmentation in place

September 2017:
Catskill Aqueduct shut down 
for repairs and biofilm

Fall 2022: 
Delaware Aqueduct shut 
down for bypass connect

September 2018:
Catskill Aqueduct shut down 
for repairs and biofilm
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Overview

• The reservoirs and aqueducts here in the Catskills are the 
unfiltered water supply for the largest city in the United States, 
and arguably the greatest commerce and cultural center in 
the world. 

• No population center can survive or thrive without an 
uninterrupted source of clean water. 

• The projects we talked about today comprise the most 
expensive and complex repair in the history of New York 
City’s water supply. 
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Questions and discussion



For more information…

Visit the DEP website at 
www.nyc.gov/dep

Follow us on Facebook
for more info about events 
and projects, photos and 
other watershed updates: 
facebook.com/nycwatershed

http://www.nyc.gov/dep
http://www.facebook.com/nycwatershed
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