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1.

INTRODUCTION

The following report documents research conducted by The RBA Group, Inc. on the
Jersey City Water Works Pipeline and related features of the 19th-century waterworks.
The project location and historic pipeline are shown in Figures 1.1 and 1.2. The pipeline,
consisting of parallel 20” and 36” cast iron mains, was surveyed for the U.S. Routes 1&9
Truck Improvements Project in 1999 (Porter et al. 2000) and was found to be eligible for
the National Register of Historic Places. It was not tested at the time of that survey
because project effects were undetermined. Subsequently, the 1&9 Interim
Improvements to Charlotte Circle and Tonnelle Circle Project was found to involve a
potential impact on the water pipeline from relocation of a 72” sewer drain through
Charlotte Circle. It was known that the sewer line crossed the 20” water main at some
point in or adjacent to the traffic circle. The precise location of the crossing of the sewer
line with the historic water line was not known, nor was it known whether or how
installation of the sewer line had impacted the water line. It was necessary to determine
the relationship of the two lines in advance so that the sewer line relocation could be
planned and the water line replaced if necessary, since the latter is still active in this area.
A meeting was held with representatives from the New Jersey Department of
Transportation and Mike Gregg of the State Historic Preservation Office to determine a
course of action vis a vis the historic pipeline. It was decided that archaeological
inspection of the historic water line would be undertaken during the utilities testing
designed to determine the location and method of the crossing of the water and sewer
lines. The inspection would determine the integrity of the pipeline in this location so that
a determination of effect could be made. It was also decided that a complete
documentary study of the pipeline would be undertaken. This study, along with the field
recordation of the pipes in Charlotte Circle, would serve to mitigate future potential
adverse effects of the U.S. 1&9 Truck Improvements Project on the eligible pipeline.
The documentary study involved primary research on the pipeline and the larger water
works system of which it was a part.
Test trenching was conducted by Taylor, Wiseman & Taylor under the direction of
engineer and project manager Glen Schetelich of Hardesty & Hanover and archaeologist
Jean Howson of the RBA Group in February and March of 2001. Field assistance was
provided by Leonard Bianchi and Adam Maskevich of the RBA Group. Research was
conducted by Howson. The assistance of the librarians at the Jersey City Public Library,
Mr. John Libitz of United Water of Jersey City, and Mr. Kay Liu and Mr. Bob Lorfing of
Jersey City the Department of Public Works, Water Engineering, is gratefully
acknowledged.
The field effort was successful in exposing an intact section of the original 20” pipeline
and the observation and recordation of this component of the resource, in conjunction
with the documentary study, was adequate for data recovery purposes. The 36” pipeline
that parallels the 20” line was not observed in the test trenches, but it was fully addressed
in the documentary study. No further archaeological investigation of the 20” pipeline is
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recommended. If future construction work for the 1&9 Truck project may affect the 36”
pipeline, a limited program of monitoring is recommended.
This study has been completed for the New Jersey Department of Transportation
(NJDOT) by The RBA Group’s Cultural Resource Unit (RBA/CRU). All work has been
completed pursuant to the instructions and intents set forth by Section 101(b)(4) of the
National Environmental Policy Act of 1969; Section 1(3) and 2(b) of Executive Order
11593; Section 106 of the National Historic Preservation Act; 23 CFR 771, as amended
October 30, 1980; the guidelines developed by the Advisory Council on Historic
Preservation published November 26, 1980; the amended procedures for the Protection of
Historic and Cultural Properties as set forth in 36 CFR Part 800 (October 1, 1986); and
the amended procedures for the Protection of Historic Properties as set forth in 36 CFR
800 (May 18, 1999).
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Figure 1.2.
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Brush, Charles B. Insurance Maps of Hudson County, N.J. 1885. Map showing the “Jersey City Aqueduct” route from the
Receiving Reservoir above the Passaic through the meadows, across the Hackensack into Jersey City and up to the distributing
reservoirs on Bergen Hill. Reservoir No. 3 had been recently completed. It is shown in its originally-intended full size; only
the south half was built. The pumping station at the Passaic River, located west of the receiving reservoir, is not shown.

2.

LITERATURE REVIEW

Recent research on the Jersey City Waterworks has focused on the distributing reservoirs
-- Reservoirs No. 2 and No. 3 -- on Bergen Hill. Reservoir No. 2, part of the original
waterworks, was in use through 1978, and Reservoir No. 3, dating to the 1870s, was not
drained until 1994. Engineering studies of these facilities were completed in 1981 for the
Department of Public Works (Langan Engineering Associates 1981a and 1981b). The
studies included background histories of the waterworks, focusing on the reservoirs, as
well as descriptions and evaluations of extant structures.
In 1982 the two reservoirs were cited in the Historic Sites Survey of Jersey City and
recommended as eligible for the National Register of Historic Places under Criterion A
(Brooks 1982). At that time, the surveyor identified two structures at Reservoir No. 2 as
dating from the late 19th century, “a maintenance structure and possibly a pumping
station.” Neither remains standing.
In 1991, the New Jersey State Historic Preservation Office issued an opinion of eligibility
for the “Jersey City Reservoirs 2 and 3 Complex” (James F. Hall, Letter of 15 October
1991). Criteria A and D were cited, with Reservoir No. 3 identified as an extant structure
and Reservoir 2 as an archaeological component of the complex. In order to mitigate the
effects of construction of the Saint Joseph School for the Blind campus on the north side
of Reservoir 2, a data recovery program was required. The SHPO stipulated that “the
data recovery shall consist of a detailed history of the reservoir and public water system
in Jersey City and the research questions shall be framed within the general subject of
urban planning, engineering and administration.” The historical study was completed
and submitted to the Office of New Jersey Heritage in 1992 (James and Dresdner 1992).
The engineering and cultural resource studies of the reservoirs cited above relied heavily
on the semi-annual Reports of the Water Commissioners (hereafter cited as RWC), which
began in 1851, for primary data. The bound reports are available at the Jersey City
Public Library; they were often published verbatim in the local newspaper, the Evening
(later Daily) Telegraph, available on microfilm. The reports and their appendices
document the work of the commission from its inception through design selection and
construction of the original waterworks system and its subsequent alterations. They do
not, however, contain plans or other graphic sources on the works. Plans for various
components of Jersey City’s water system are retained at the Department of Water
Engineering of the Public Works Department. Designs and plans for the original
waterworks have not been found, however, and these may have been destroyed. After the
reorganization of Jersey City in 1871 following the incorporation of Hudson City and
Bergen, the oversight of the waterworks fell to the Board of Public Works. Information
is contained in the Reports of the Chief Engineer to the Board for 1871 and subsequent
years. The Manual of the Board of Street and Water Commissioners, available for 187172 on, contains the Board’s weekly meeting minutes including resolutions heard, bids
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opened, bills paid, etc., providing detailed information on waterworks plans, contracting,
and expenditures.
Supplementing the Commission reports, Engineer’s reports, and minutes, important
primary sources include local and state laws and ordinances, records of property
transactions, newspaper articles and advertisements. Most important, John D. Ward, the
first President of the Water Commission, wrote a descriptive account of the original
waterworks that was published in 1856. This account is reproduced in Appendix A. An
early history of Hudson County’s water supply by Edlow Harrison (1909) is also useful.
The nation’s first engineering journal, Engineering News, which commenced publication
in the 1870s, contained occasional pieces on Jersey City, including a November 27, 1880
article on Reservoir No. 3 and an account of the Jersey City system in its series on the
history of American waterworks (appearing June 4, 1881). Map sources include Douglas
(1841), Clerk and Bacot (1854), Wood (1855), Culver and Culver (1859), Dripps (1860),
Walling (1860), Hopkins (1873), Spielman & Brush (1880), Brush (1885), Fowler
(1887), the Sanborn insurance maps, and miscellaneous utility maps mainly dating from
the early 20th century, on file at the Jersey City Department of Public Works.
There is a large body of secondary literature on the history of public works in America
(see Hoy and Robinson 1982). An overview on water supply is provided by Armstrong
et al. (1976, Chapter 8). Anderson (1980) presents results of an investigation of the
technology and economics of 19th-century urban water supply, focussing on northeastern
cities. The most important urban water supply systems of the first half of the 19th century
were those of Philadelphia, New York, and Boston. Blake’s Water for the Cities (1956)
remains the standard secondary work on these and other cities (see also Wegmann
[1896], Weidner [1974], Koeppel [2000], Weston [1878], Gibson [1978]). The New
York and Boston cases are particularly relevant for Jersey City. New York’s 1840s
Croton system was cited repeatedly in discussions surrounding the design of the Jersey
City Waterworks, and the latter’s Chief Engineer, William S. Whitwell, had previously
served as one of the principal engineers for the Boston works.
Using both primary and secondary sources, the James and Dresdner (1992) study
provides an excellent historical context for the 1854 waterworks system as a whole. It
should be referred to for an account of the original construction of the works and for a
discussion of the policy, financial, engineering, and public health issues involved. The
present study contributes a more detailed description of the pipelines, a history of the
waterworks subsequent to the 1854 opening with a description of the later features, and
additional graphic depictions of components of the system. In addition it describes the
archaeological examination of the original 20” cast iron pipeline.
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3.

DOCUMENTARY STUDY

3.A. The Original Waterworks
Prior to 1854 Jersey City relied on wells and cisterns for water, but according to the head
of the town’s first Water Commission the supply was always poor:
…a large proportion of the lands lying within the chartered limits of Jersey City,
are a part of what was formerly an extensive marsh, the soft mud of which reaches
in some parts to a depth of seventy feet… From this marshy soil, no water fit for
domestic use could be obtained; nor was it found by boring the underlying rocky
strata, to the depth of 300 feet; and in that part of the city which in its natural state
was above the reach of tide, the formation is of such character that water found by
sinking wells was poor in quality, and the supply small and uncertain (Ward
1856:1).
Crowds formed around public wells, and water was carted from Bergen Hill (west of the
town at that time) in casks for sale in the streets of Jersey City (ibid.).
As in other American cities, with rapid population growth the need for a reliable supply
of fresh water became acute. In addition to the lack of water for domestic use, fires in the
increasingly dense urban core could not be brought under control with the supplies at
hand. While disease micro-organisms were unknown, foul water and emanating miasmas
were thought to cause disease and contribute to the spread of epidemics. By mid-century,
a number of eastern cities (New York, Boston, and Philadelphia, along with smaller cities
such as Buffalo) provided models for the development of municipal water supplies. The
municipalities of Jersey City, Van Vorst Township, and Hoboken together applied to the
New Jersey State Legislature for the creation of a water commission in January, 1851
(Ward 1856; James and Dresdner 1992). An Act was passed on March 18 of that year for
the appointment of commissioners to supply the municipalities with “pure and
wholesome water” (Acts of the Legislature).
The Commission’s work in its first years has been recounted in a previous report on the
Waterworks (Dresdner and James 1992), but the salient points are summarized and some
additional detail offered here.
The Commission hired an engineer, William S. Whitwell, to evaluate various plans that
had been put forward for supplying the municipalities with water. Whitwell had been in
charge of design and construction of the “Eastern Division” of Boston’s Cochituate
Aqueduct, the section that carried water from a receiving reservoir on the outskirts of
town to a distributing reservoir in the city. The Commission had Whitwell study several
proposed water supply routes (see James and Dresdner [1992:16-18]) and had a survey
prepared (Figure 3.1).
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A tentative site for the distributing reservoir, on the estate of J. Van Wagenon on Bergen
Hill just west of Jersey City, was selected in advance in order to evaluate the various
schemes. In addition to evaluating in depth the previously proposed alternatives (RWC,
1st Report, December 1851, Appendix), Whitwell presented his own plan for Jersey City
(shown on Figure 3.1 as “No. 5”), involving components essentially similar to his section
of the Boston system (Weston 1878). It called for water to be steam-pumped from the
Passaic River opposite Belleville into a receiving reservoir, then carried by gravity in a
6.2-mile pipeline across the salt meadows up to the distributing reservoir. The pipeline
could pass under the Hackensack River near Snake Hill or could parallel the Belleville
Turnpike and then the Newark Turnpike and cross the river next to the turnpike bridge
(Figure 3.1). Whitwell argued that the latter route was preferable, though a bit longer,
because with the bridge crossing the pipeline would be more easily accessible for repairs.
Other elements of the plan were outlined in Whitwell’s first report to the Commission
(RWC, 1st Report, December 1851, Appendix). An open cut approximately 400 feet long
would bring water from the Passaic to a pump well. From there it would be pumped
through 20-inch pipes 2,200 feet to a reservoir or stand pipe at the top of the ridge on
Barbadoes Neck, 150 feet above high water. A suitable site for the pumping house was
noted across the river from Belleville on the east side of River Road, and the area
adjacent to the Belleville Turnpike on top of the ridge was found to be suitable for a
reservoir. The 20-inch pipeline would cross the marsh from the reservoir to the
Hackensack, and be carried over the river via a structure alongside but distinct from the
turnpike bridge. The structure would consist of piers and an airtight wooden box, with a
line of guard piles and fenders tied into the turnpike bridge to protect the box from river
traffic. At the draw, a 30-inch diameter syphon would carry the water down below the
reach of ships and back up. The capacity of the pipeline was calculated at 2 million
gallons of water per day.
For the pumping station at the Passaic Whitwell proposed a “Cornish engine,” so called
because it had been developed to raise water in the mines of Cornwall. As of 1851, only
three such engines were in use in the United States, two in the mines of Pennsylvania and
one at the Buffalo waterworks. No information on the performance of these three
engines was available at the time of Whitwell’s report, but an English engineer had
reported very favorably to the Jersey City Water Commission on the Cornish engine at
work at the East London waterworks (Figure 3.2). It was estimated that an engine
installed at the Passaic would only have to operate for six hours per day to pump one
million gallons.
The reservoir opposite Belleville was intended to avoid pumping directly into the supply
pipe, but would also serve to store water and as a settling tank. It was to be sited above
the pumping station on top of the ridge, which was at an elevation of 150 feet above high
water. Whitwell planned for it to be quite small, 200 feet square and 8 feet deep, for a
capacity of 2 million gallons. He noted that it could be “made nearly all in excavation, in
which case the sides and bottom, after being covered with puddled earth, will be faced
with bricks laid in cement.” It was suggested that a lot large enough to accommodate
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Figure 3.2.

Depiction of the Cornish steam pumping engine at the East London
Water Works, erected in 1838. Source: Hunter 1979, Vol. 2.
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future expansion be acquired. It was also suggested that to save on the system’s initial
expense, a stand pipe could be built instead of this reservoir.
Whitwell originally planned the distributing reservoir on Bergen Hill as a 13-acre, 10foot deep structure containing 30 million imperial gallons. The top water line was to be
125 feet above high water, which was lower in elevation than the receiving reservoir,
enabling it to be filled by gravity flow. It would also be 104 feet above the highest point
in what was then Jersey City, a height that would produce water pressure superior to that
of the systems in New York, Philadelphia, or Boston (RWC, 2nd Report, January 1853).
Its banks were to be 4 feet above the water line and sloped 1.5:1 on the inside and 2:1 on
the outside. A wall of puddled earth would be built at the center of the bank, the bottom
lined with gravel, and the sides gravelled and then lined with mortared bricks “laid upon
their edges” to a depth of 6 feet or deep enough to accommodate fluctuations in the water
level. The outside embankment was to be sodded and the top gravelled. Brick influent
and effluent conduits would pass through the bank, with their stop-cock chambers on the
interior. Whitwell’s plan called for the reservoir to be divided into two chambers by a
brick wall with a gate and weir, so that each half could be drained and cleaned
periodically. The dividing wall was never built.
Whitwell’s arguments for his scheme, in addition to the accessibility of the pipeline at the
Hackensack, were as follows:
By this mode of supply the works may be made of a size adapted to the present
wants of your citizens, and enlarged whenever the increase of the population
requires.
…By placing the lifting power at the Passaic, instead of at the foot of Bergen Hill,
the conducting pipe is reduced from thirty to twenty inches, a reduction of
expense not only in the first cost, but applies to the period when a second pipe
will be needed.
…In crossing the marsh, upon this plan, the pipe may be laid upon the top of the
turf, and the expense and inconvenience of laying beneath the surface avoided, a
feature inherent to all plans in which the lifting power is at the foot of Bergen
Hill.
…it is shorter than any other line, except that north of Snake Hill, and
consequently the cost of repairs and renewals is proportionably less.
…the expense is nearly two hundred thousand dollars less than that of any other
plan by which the water is delivered at the same height (RWC, 1st Report,
December 1851, Appendix).
Cost estimates for each alternative were provided (ibid.):
No. 1, From Passaic, by a tunnel,
No. 2, From the canal at Paterson,
No. 3, From the Dundee dam,
No. 4, From the Morris canal,
No. 5, From the Passaic at Belleville,
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$1,049,868.44
904,841.07
933,921.91
969,396.96
786,692.34

Whitwell’s plan “No. 5” was presented as the most cost-effective (see discussion in
Dresdner and James 1992) and was adopted. The system that was actually built over the
next two years was modified in certain respects both from the original plan and from the
designs actually contracted in 1852 (see RWC, 2nd Report, January 1853). It was
described in detail by Commissioner Ward in his 1856 account and reference should be
made to this document (Appendix A). Major differences between the plan originally put
forth by Whitwell and the system as built included:
•
•
•
•

Enlargement of the pumping house at the Passaic to accommodate two engines, in
anticipation of future expansion
Considerable enlargement of the receiving reservoir – its depth was 16 feet, capacity
10.3 million imperial gallons
Modifications of the distributing reservoir and an increase in its capacity – its
elevation was 128 feet, surface size 12 acres, depth 12 feet, and capacity up to 45
million gallons
An increase in the total mileage of distributing pipes

Land acquisition began as soon as the Whitwell plan was approved. Figure 3.3 illustrates
the properties affected along the route of the pipeline east of the Hackensack and at the
Bergen Hill reservoir site. The deeds for the pipeline generally specified a 30-foot strip
of land for the Waterworks Pipe Line right-of-way, with adjacent property owners
retaining rights to cross it (e.g. Hudson County Deeds, 30:340, 344; 31:185, 221;
32:189). At least one property owner, Mr. Tice, opposed the transaction, and a legal
proceeding was undertaken (RWC, 3rd Report, April 1853). Properties in the salt
meadows included strips of land through “Schuyler’s Meadows” and “Costar’s
Meadows” along the north side of the Belleville Turnpike.
Bids from contractors were solicited in the summer of 1852 (see Dresdner and James
[1992:22-23] for details). Construction of the distributing reservoir on Bergen Hill began
in October of that year, and the laying of the 6.2-mile pipeline began on November 2
(RWC, 2nd Report, January 1853).
Only high-quality cast iron pipe was solicited for the Jersey City water system. Cast iron
had taken the place of wood for water pipes as urban systems were developed during the
first half of the 19th century (Anderson 1980:10-13; Armstrong et al. 1976:233). The first
domestically produced cast iron water pipe was 6-inch pipe manufactured for the Albany
water system in 1813. Larger diameter cast iron pipe was rare in the early 19th century,
and 20-inch pipe was first manufactured in the United States in Philadelphia in 1820 for
that city’s water system. By the 1850s, cast iron was normally used instead of wood. An
early technical problem with iron pipes was inconsistent thickness caused by the
horizontal casting technique. In 1846, a vertical casting technique was developed that
improved the strength, uniformity, and accuracy of pipes. Vertical casting quickly made
the older horizontal technique obsolete (Anderson 1980:13). A second problem of cast
iron pipes was interior deterioration due to the interaction of the iron with water.
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One solution was offered by cement-encased cast iron pipe, a product developed in the
1850s (ibid.). A Jersey City firm, the Patent Water and Gas Pipe Company, was among
the first producers of this pipe, and would supply some of the distribution pipes for the
city’s system.
The first pipes for the Jersey City system, including 400 feet of 26-inch diameter, 1426
feet of 20-inch, 813 feet of 12-inch, and 5640 feet of 6-inch, was to meet strict
specifications (Daily Telegraph, 14 July 1852, in Dresdner and James [1992:Supplement
#3]) and was subject to inspection by the Chief Engineer. Sections had to be 9 feet long,
of uniform thickness and cast for pressure of 300 lbs. per square inch. Joints were to be
of the spigot and faucet type. All 20-inch and 26-inch pipes had to be cast vertically, and
preference was given to companies that also produced the 12-inch and 6-inch pipes using
this superior method. The quality of the iron was to be equal to “good No. 2 pig-iron
remelted, and such as will bear cutting and drilling.”
Pipe was ordered initially from three suppliers: Colwell & Co. of Philadelphia, and two
New York City firms, Mott &Ayres and Rider & Ward (RWC, 2nd Report, January 1853).
The first shipment was received, from the Philadelphia firm, in mid-October. Whitwell
reported that 3 miles of 6-inch distribution pipes and 1200 feet of the 20” main between
the Hackensack and the Bergen Hill Reservoir were laid during November and December
of 1852, after which work was halted for the winter. Pipe laying would be resumed the
following spring, when work on the boxing and pilings for the Hackensack River pipe
crossing would also begin (ibid.). At some point during 1854 the Patent Water and Gas
Pipe Company of Jersey City would begin to supply the newly-developed type of cement
encased distribution pipes (RWC, 7th Report, January 1856; Patent Water and Gas Pipe
Co., 1857).
In the fall of 1852 a proposal from the West Point Foundry, engineer Robert P. Parrot,
was accepted for construction of the Cornish pumping engine. The engine was to be the
largest of its kind in the United States (RWC, 2nd Report, January 1853; 3rd Report, April
1853). Whitwell, accompanied by the West Point engineer, visited Buffalo to examine
that city’s two Cornish engines in December. He reported that they worked quietly and
steadily, and at less cost for fuel than any other water pumping engine in the country.
The Jersey City engine was built in early 1853. Proposals from contractors for the
receiving reservoir, pumping station, and inlet conduit at the Passaic were solicited in the
winter and spring of 1853.
“Difficulties” in the labor market impeded progress in the early spring of 1853, but work
had picked up by April (RWC, 3rd Report, April 1853). The receiving reservoir was being
built by James and Charles Collins, the pumping station by Keeney, Halladay & Randall.
It is not known whether an architect had designed the engine house and other structures.
Construction of the pumping station had proven more difficult than anticipated due to the
high water table.
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Figure 3.4 is a plan of the “Belleville Works” dating to approximately 1865. Structures
shown on this plan that were completed in 1853 and 1854 were the Engine House, Boiler
House, stables, the Conduit House, a coffer dam for the inlet conduit, and a pier
extending into the Passaic to the north of the Conduit House, built to prevent ice from
obstructing the inlet. See Appendix A for a profile drawing of the brick inlet conduit,
possibly the only surviving design drawing from the original waterworks.
Also underway in April 1853 was construction of the siphon for carrying the pipeline
under the Hackensack at the draw, and work on the distributing reservoir and pipe laying
continued. By the time of the Commission’s 4th Report in January 1854, all pipe on order
had been delivered and most of it laid, 122 hydrants had been set throughout Jersey City,
the steam engine had been delivered, the Hackensack River pipe box was close to
completion, the siphon was built and ready to be installed, and the reservoirs were
nearing completion. Construction of the pumping station at the Passaic was proving most
problematic, but was expected to be completed in the spring of 1854. A problem had also
been encountered at the distributing reservoir, when the soil at the bottom proved too
porous to be simply covered with gravel, and had to be covered with a layer of clay and
then puddled gravel. The small brick gate and screen houses at the reservoir remained to
be completed.
The installation of the 20” pipeline across the marsh is of particular interest here.
Whitwell described the method used in his report to the commission:
All but a very small portion of that long extent of marsh between the
Hackensack river and a point one half mile east of Belleville ridge, was formerly
covered with a dense cedar forest, the roots and trunks of which now bind its
surface together into a strong platform, capable of bearing a certain amount of
additional weight without sinking. Over this part the 20 inch main pipe has been
laid upon a platform of planks eight feet wide, laid in some places with spaces
between, but for the most part with the edges of the planks in close contact. The
pipe as then been covered with the mucking taken from the ditches, to the height
of one foot above the top of the pipe, over which has been laid a coating of gravel
of four inches in depth, to protect the vegetable matter in the mucking from
combustion (RWC, 4th Report, January 1854).
Commissioner Ward’s description of the pipeline (Appendix A) added the detail that “for
short distances, near the solid ground at each side of the marsh, two rows of piles were
driven and capped to serve as a foundation for the pipes….” This method was used
between the east side of the Hackensack and the foot of Bergen Hill as well for half a
mile at the base of the Belleville ridge, where the marsh matrix was too soft to form a
solid base (RWC, 6th Report, February 1855). Because the salt marsh between the Passaic
and the Hackensack was known to be unstable, the pipe laid in 1852-53 had been
carefully monitored and tested. Though only minor settling had been noted, Whitwell
cautioned that the effect of the weight of the water over time could not be precisely
predicted. He suggested that in the future additional shoring could be built and pipe
joints re-set as needed to maintain the pipeline.
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By July of 1854 only minor interior and landscaping work remained at the pumping
station at Belleville (RWC, 5th Report, July 1854). The Cornish engine had been erected
and tested in June, but a valve case had given way, and a new one was awaited. The
siphon was in place beneath the Hackensack. Water had been let from the reservoirs into
the distributing pipes, and a few defective pipes had been repaired. The public was
growing impatient, having heard that the pipes had actually been filled, and newspaper
editors urged the Water Commission to make it available:
…our citizens are waiting patiently for a further adjournment of their
expectations. …we have heard it stated, on pretty good authority, too, that the
Passaic water has passed throughout city, and that the authorities wish it to be
kept still until they can get up a celebration in honor of the occasion. This may be
all very well, but keeping back such an indispensable article as water for the
purpose of making a display over it, is almost an absurdity. Gentlemen of the
Water Commission, if there is, or has been, water in the pipes, let our citizens
know it, for they are anxious not only to know, but to see and taste it ere the
summer is ended…(Daily Sentinel & Advertiser, 7 July 1854).
Water rates and municipal regulations regarding the water supply, as well as a new
plumbers’ license and record forms for tapping the Passaic water, were published for
Jersey City with the Commision’s report for July of 1854 (Appendix B). William S.
Whitwell left the post of Chief Engineer in July, having completed his duties; it is likely
he took another similar post elsewhere, but it is not known where. The Commission
appointed engineer George Bailey in his place.
The pumping station was put into operation on August 15, 1854 (RWC, 6th Report,
January 1855), and the distribution system was tested in the following days. Civic pride
replaced impatience in the local press:
No. 1’s boys [the fire company] had the “old masheen” out on Saturday night
[August 19], washing the streets, the Commercial and Sentinel Buildings, and
other points, to their great delight. The other companies, were enjoying
themselves in the same manner in other parts of the city. Yesterday [August 20]
the water was allowed to run from the pipes for the purpose of cleaning them; and
at the foot of Essex street, a large jet issued to the height of fifty feet during the
day, being perceptible to the New Yorkers, and those going on excursions down
the bay, who were constantly asking “what was up in the Jerseys?” thinking, no
doubt, that the stream of Passaic which was mingling intself with the waters of the
Hudson, was a water spout! (Daily Sentinel & Advertiser, 21 August 1854).
Jersey City’s civic celebration was held in October, with a parade of dignitaries marching
from downtown up to the reservoir, orations, and fireworks (James and Dresdner 1992:28
[no source is given]). In February 1855 the Commission reported on the first few
months of operation, noting a few modifications that had been made or were needed and
items of work that remained, and favorably evaluating the performance of the steam
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engine (RWC, 6th Report, February 1855; see summary in James and Dresdner 1992:2829). The Wm. H. Wood map of Jersey City in 1855 (Figure 3.5) depicted the pipeline
and the Bergen Hill Reservoir shortly after their opening.
The pipeline between the two reservoirs was reported in good condition after the first
months of operation. Settling was believed to have caused the pulling apart of sections of
pipe in the box across the Hackensack, and placement of a slip joint to the west of the
siphon was recommended. The embankment carrying the pipe across the marsh had
succumbed to erosion by wind and rain and the line had to be completely re-covered. In
the following years fires burned over the meadows in the summer months, exposing the
pipes again; the covering of the pipes would become a matter of yearly maintenance
(RWC, 8th Report, Sept. 1857, 9th Report, July 1858).
Dwellings for waterworks personnel were another concern in the first year. The pumping
station personnel resided across the Passaic in Belleville. As this was found to be
inconvenient, the Water Commission contracted for “three frame dwellings in the rear of
the engine house, to be occupied by the engineers and firemen” in early 1855 (RWC, 6th
Report, February 1855). It was reported in January of 1856 that the buildings for the
engineer and firemen had been completed and occupied (RWC, 7th Report, January 1856).
A single engineer’s and firemen’s dwelling is depicted on Figure 3.4 (the cross-shaped
structure shown to the east of the coal houses). Apparently the original houses were
replaced by the single large residence shown on the plan; alternatively, the latter, with its
three entrances, in fact depicts the “three frame dwellings” as originally built.
At the distributing reservoir on Bergen Hill, a dwelling that stood “within the enclosure”
was put in order in the fall of 1854 and the superintendent was in residence by the end of
that year (RWC, 6th Report, February 1855). It is not clear whether the house was
purpose-built or had stood on the site prior to the reservoir’s construction. No plan of the
reservoir from this period has been found, and it is not known where the dwelling stood.
The 1855 Wood map (Figure 3.5) shows a structure immediately adjacent to the east side
of the reservoir, in approximately the same location as the dwelling associated with the
later pumping station (see below), first depicted on the 1873 Hopkins map (Figure 3.6).
Minor modifications and repairs were made to the waterworks system in its first years,
mainly to the pumping apparatus at Belleville, including addition of a third boiler and
introduction of air chambers in the rising main to create pressure for a constant flow to
the reservoir. Though the engine was pumping plenty of water for current needs, due to
wastefulness Jersey City’s consumption was higher than had been anticipated; it was
already clear that an increase in consumption would render the works inadequate.
Engineer Bailey reiterated his recommendation for a stand pipe to allow the engine to
work at a higher rate of speed (RWC, 7th Report, January 1856). Still, the Cornish engine
compared very favorably both with other types of engines at work in American cities and
with the Cornish engines at Buffalo and in England, and by winter of 1856 two other U.S.
cities, Philadelphia and Cleveland, were installing new Cornish engines for their
waterworks (ibid.).
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Hopkins, G.M., Combined Atlas of the State of New Jersey and the County of
Hudson. 1873. The High Service pumping station on the east side of
Reservoir No. 2 had just been completed, and plans had been approved for
the “New Reservoir” depicted on the map. The latter was not completed
until 1880 and only the southern half was built.
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Water distribution pipes continued to be laid throughout the streets of Jersey City.
Though the mains were buried beneath the frost line, service pipes to houses had a
tendency to freeze in the coldest weather. Customers had learned to leave their water
running in order to prevent their pipes from freezing, causing a great deal of waste during
the winter months. While meters had been installed to measure water consumption at
factories, private houses had unlimited use. Bailey wrote to the Commission: “The most
effectual check on the waste of water…would be had by the application of meters in all
cases, as has been suggested in New York and elsewhere…” (RWC, 7th Report, January
1856).
As in all cities that introduced abundant public water supplies, a sewerage system quickly
became a necessity in Jersey City. The Water Commission, mindful of the experience of
nearby New York after the introduction of Croton Water in the 1840s, had planned from
the start to develop the city’s sewers in tandem with the water system, and Whitwell had
submitted a plan in 1853 (Whitwell 1853). Construction of Jersey City’s public sewers
began in 1855. The first sewer main ran from the Morris Canal to the Hudson River. It
was built of brick, three feet in diameter, as far east as Hudson Street, and of timber from
Hudson Street to the river (through the filled lots). Laterals were of brick and were
eighteen inches in diameter (RWC, 7th Report, January 1856). Sewers were meant to be
flushed from a navigable, tide-water filled canal which was to be constructed along the
base of Bergen Hill; however, the canal was eventually deemed unfeasible, and the
problem of adequately flushing the sewers would not be solved for decades (RWC, 11th
Report, March 1860).
As had his predecessor Whitwell, engineer Bailey recommended some immediate
improvements to the system, specifically a stand pipe and a second engine at the
Belleville pumping station (RWC, 6th Report, February 1855). In fact, the Jersey City
Waterworks was destined to evolve almost continually from the late 1850s throughout the
remainder of the century. Average daily consumption increased rapidly (Table 3.1).
Peak consumption was in the winter months, when many users left water running to
prevent their pipes from freezing, and the maximum daily consumption was fast
approaching the system’s limit (RWC, 8th Report, Sept. 1857). Furthermore, in 1857
Hudson City (west of Jersey City at the time) and Hoboken were entering into contracts
to get their water from the Bergen Hill reservoir (though it would be a few years before
Hudson City would be ready to receive the service).
Bailey could predict with assurance that the original system would soon be inadequate.
By the summer of 1858 the engineer considered it a matter of luck that no accident had
occurred to interrupt operation of the single engine, and urged the Commission to acquire
a second (RWC, 9th Report, July 1858). He reported that per capita consumption was at
60 gallons per day, “a quantity entirely beyond the wants of such a population, and
indicates an enormous waste, which can only be checked by a strict watchfulness, and the
enforcement of most stringent rules” (ibid.). By 1858 the meters that had been installed
at manufacturing establishments were no longer working. New types of meters were
being tested, and the regulation of commercial water use would be gradually achieved in
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the following decade, including metering of water hydrants at the wharves, used by steam
vessels. Individual house meters, however, would not be available until later in the
century, when inexpensive models were patented. The atrocious waste of water by Jersey
City residents would be decried by city officials throughout the century.
Table 3.1. Daily and annual consumption of water
Average daily
Year
consumption
Annual consumption
(ending
during the year
month)
1856 (July)
581,000 gals.
1857 (July)
1,000,000 gals.
1858 (July)
1,425,000 gals.
516,472,876 gals.
1859 (July)
1,732,000 gals.
631,498,602 gals.
1860 (July)
2,076,000 gals.
733,627,969 gals.
1861 (July)
2,216,000 gals.
790,787,958 gals.
1862 (July)
2,316,743 gals.
844,368,585 gals.
1863 (July)
2,552,586 gals.
931,694,000 gals.
1864 (July)
3,045,924 gals.
1,111,772,500 gals.
1865 (July)
3,587,890 gals.
1,309,580,000 gals.
1866 (July)
540,307 cu. ft.
197,212,222 cu. ft.
1867 (July)
573,276 cu. ft.
209,246,015 cu. ft.
1868 (July)
628,001 cu. ft.
229,220,661 cu. ft.
1870 (Jan.)
810,665 cu. ft.
295,892,887 cu. ft.
1871 (Jan.)
923,323 cu. ft.
337,014,354 cu. ft.
1872 (Jan.)
1,036,407 cu. ft.
378,288,541 cu. ft.
1873 (Jan.)
1,279,307 cu. ft.
468,226,403 cu. ft.
Source: Jersey City Water Commissioners, Annual
Reports; Reports of the Chief Engineer.
3.B. Expansion
The Jersey City Water Works was designed to be expanded over time. As noted, the
engine house at the Belleville pumping station had been built to allow for the addition of
a second engine. A second pipeline was also anticipated. Openings for future 36” pipes
had been built into the embankments of both the receiving and distributing reservoirs
alongside the 20” apertures (see Appendix A). These were sealed off pending the
anticipated increased consumption that would necessitate the additional pipeline.
The first major improvement to the works was the construction in 1859 of a stand pipe
for the pumping engine (see Figure 3.4). The column, of ironwork by J.S. Bunce & Co.,
was 6.5 feet across at the base and 4 feet at the top, and rose to a height of 160 feet on a
base of brick and stone (RWC, 10th Report, July 1859). It enabled the engine to work at
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double the speed and resulted in many fewer repairs to the pump (RWC, 12th Report,
March 1861).
But by the close of the 1850s, just six years after its inauguration, it was clear that the
system’s capacity would soon fall short of demand without a second pipeline, and a
second engine was deemed essential to avoid any interruption in pumping. In October
1860, William Birkbeck, of the Fulton Foundry of Jersey City, was contracted to build a
new engine similar in design to the Cornish engine at the works. The choice of a local
foundry was deliberate:
…this Board will feel much satisfaction from having received from the hands of
the mechanics of our own city, at a moderate price, so important a monument of
skill. It will present to the country at large, a sufficient demonstration that we
have among us both the ability and the facilities for the constructuion of steam
machinery of the largest capacity, and of the most perfect and delicate adjustment
(RWC, 13th Report, August 1861).
The new engine was installed at Belleville in the fall of 1861, had its trial run in
November, and after a few repairs was ready for full operation by late February 1862.
The West Point engine was taken off line for a thorough overhaul, during which time the
new engine’s operation was reported as satisfactory. Thenceforth, the Jersey City engine
continued to serve as backup to the older engine. However, serious accidents during
1863-64 required $11,000 in repairs to the new engine, and the Board of Water
Commissioners blamed defects in the materials used in its construction, suggesting that
the death of William Birkbeck before completion of the engine had resulted in inferior
work at the Jersey City foundry (RWC, 17th Report, July 1864). The small inlet conduit
limited operations to one pumping engine at a time (RWC, 18th Report, July 1865), but
both had to be in working order to allow for maintenance and repairs.
Other Civil-war era improvements to the complex at Belleville included a new brick
addition east of the engine house for a blacksmith shop and storerooms, a 124-foot by 29foot coal house to the rear of the engine house, enlargement of the boiler house eastward
to house two additional boilers, and construction of a brick building connecting the
engine house to the stand pipe (see Figure 3.4). Numerous repairs to the various
structures of the works and to the staff dwellings, acquisition of an adjacent dwelling and
lot to house additional staff, rebuilding of the gatehouse at the reservoir, and landscaping
were also accomplished at Belleville during its expansion in the early 1860s (RWC, 14th
Report, January 1862, 15th Report, July 1862, 16th Report, July 1863).
The new pipeline from Belleville to Bergen Hill was in the planning stages in 1860-61.
To spread the cost over an extended period, it was suggested that the 36” pipeline
between the two reservoirs be laid in segments over three years, with each portion
connected over to the 20” line until the entire line was in place. In this way delivery
could be increased incrementally while saving on interest, and construction costs could
be paced with increased revenues. It was also suggested that the new pipeline be
submerged beneath the Hackensack, as the box bridge carrying the 20” pipe was
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continually subject to damage from ice and river traffic; ultimately, however, a new
bridge would be built instead (RWC, 12th Report, March 1861, 13th Report, August 1861).
In late 1861 the Commission contracted with the Warren Foundry and Machine Company
of Philipsburgh, N.J, to furnish the first 10,000 feet of 36” pipe, to be cast in lengths of
12 feet 4 inches (RWC, 14th Report, January 1862). These longer lengths would save
money, as fewer joints would be needed. The first delivery was made in April of 1862,
and a second contract was let to the same firm for 10,000 more feet of pipe. In addition,
the Patent Water and Gas Pipe Company of Jersey city was contracted to produce 2000
feet of their wrought iron and cement pipe, to be used for the segment on the eastern
slope of the Belleville ridge. The laying of the first installment of the 36” pipeline, from
the receiving reservoir to a point west of the Hackensack, where it was tied in to the 20”
main, was completed in December of 1862 (RWC, 15th Report, July 1862, 16th Report,
July 1863).
The new pipeline paralleled the 20” line across the meadows, but a new method for
laying the pipe within the marsh was adopted. This was necessary because the repeated
excavations on the sides of the first pipeline to restore its covering had left nothing but
mud as a base. It was also noted that the gradual settling of the first pipe beneath the
surface of the meadow made it difficult to detect leaks and make repairs. The 36” main
was laid as follows:
Two rows of piles are driven, three feet apart, to a solid foundation, which is
found at a depth varying from 12 to 20 feet below the meadow surface. The
heads of the piles are then cut off 16 inches below the meadow, and cross capped
with 10x12-inch pine timber; upon this capping a brick pier 12 inches thick, 44
inches long, and 13 inches high, is laid up in hydraulic cement.
The pipe when placed upon this pier is securely held in its position by
additiional courses of brick work built up on its sides. The piling and capping are
thus kept constantly immersed in water, rendering it perfectly secure from decay,
and the joints of the pipe being just above the meadow surface enable them to be
caulked without difficulty (RWC, 15th Report, July 1862).
The new pipeline was completed on both sides of the Hackensack in 1863. The Water
Commissioners reported that the new main increased the supply delivered to the Bergen
Hill reservoir by one million gallons per day, and that
Without this additional supply, the board would have been compelled to reduce
the consumption of water used by the manufactories, or else cut off a portion of
the wtaer required for a full supply of Hoboken and Hudson City.
Happily that painful necessity has been obviated, and there is now no
probablility of a recurrence of such a crisis (RWC, 17th Report, July 1864).
The 26” distribution main from the distributing reservoir to Jersey City was also backed
up by installation of a second line to ensure that service would not be interrupted in the
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event of an accident or repairs to the original distribution pipe (RWC, 15th Report, July
1862).
The 36” inlet that had been built (for future use) into the embankment of the distributing
reservoir in 1853 had been sealed at both ends with brick and cement. The exterior seal
was removed and the connection with the new pipeline was made, but it proved
impossible to remove the seal from the interior end of the opening due to the depth of
water over the pipe and the hardening of the seal over time. Also, “the end of the pipe
being on the bottom [of the reservoir], the force of the water would disturb the mud, rile
the water, and being so near the mouth of the distributing [outlet] pipes, (16 feet) [the
disturbed water] would pass through the distributing pipes into the city before sufficient
time for settling had elapsed…” (RWC, 19th Report, July 1866; Langan Engineering
Associates, 1981). It was decided to run the 36” pipeline over the embankment on the
southwest side of the reservoir. At Belleville, as a backup to the reservoir, a connection
was made from the rising main around the reservoir to the gatehouse, so that water could
be pumped directly into the 36” pipeline (RWC, 17th Report, July 1864). This
improvement was completed just in time: the eastern wall of the Belleville reservoir
collapsed in 1864 and had to be rebuilt, and while repairs were underway water was in
fact pumped directly into the new pipeline (RWC, 18th Report, July 1865).
It was decided in 1864 that a single bridge would be built to carry both the 20” and 36”
supply lines over the Hackensack River, with parallel siphons at the draw. Two other
methods had been considered, building a tunnel or laying the pipe on the river bottom.
The former alternative was rejected because its cost could not be determined. The
submerged pipe plan was initially approved by the engineer, but later was rejected
because it was feared the pipe would burst under the pressure of the water. Also, the cost
of building the bridge and siphons was estimated at $50,000, while submerging the pipe
would have cost twice that sum (RWC, 17th Report, July 1864; ultimately the bridge and
siphon cost more than anticipated). The original 20” pipeline had 24” diameter pipe at
the siphon, but this had been found to cause a loss of pressure. It was specified that the
siphon for the new 36” pipeline would be same diameter as the main (ibid.).
Work on the bridge and siphon was accomplished in 1864-66, with a brief interruption
when the residents of Hackensack brought an injunction, arguing that their navigation of
the river would be hindered. The courts removed the injunction, the bridge and siphon
were built, and the second pipeline was finally completed across the river in the summer
of 1866. The siphon proved to be the Achilles heel of the new pipeline, however, and it
had to be replaced several times in the first year. When water was first let into it the
pressure caused the joints to come apart. It was replaced with flange-jointed pipe
sections bolted together, but one of the sections broke soon after. Several more breaks
occurred, one due to ice (RWC, 20th Report, July 1867). The Commission quickly
became aware that their decision to use a bridge over the Hackensack might cost more
than it had saved. By 1870 they had signed a contract for the laying of a 36” pipe, using
Ward’s Patent flexible joints, under the river (RWC, 22nd Report, January 1870; Manual
of the Board of Street and Water Commissioners, 1871-72). The submerged crossing
was located a short distance to the north (upstream) of the bridge.
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In 1871, the newly organized Board of Public Works decided to add a 36” branch
pipeline from the 36” main to the reservoir on Bergen Hill. It would tap the 36” cast iron
pipeline on the west side of the river, then cross beneath the river in a line with St. Paul’s
Avenue, proceeding up that street to Bergenwood Avenue (now Summit Avenue) and
thence to the reservoir (Report of the Chief Engineer for 1871). The Chief Engineer
recommended that the 20” main also be laid across the bottom of the Hackensack, or, to
avoid the expense, tied in to the 36" main on the each side of the river to make use of the
existing submerged crossing – the latter alternative was ultimately adopted.
The following year, in 1872, the Board moved to add a third pipeline, this one of 36”
diameter wrought iron and cement, from the receiving reservoir to connect to the St.
Paul’s Avenue pipeline (Manual of the Board of Street and Water Commissioners, 187273). Apparently convinced by Chief Engineer Culver, the committee on pumping and
reservoirs agreed unanimously to specify the cement-lined wrought iron pipes, citing the
tendency of Passaic water to react to form accretions on the interior of unlined iron pipes
(Report of the Chief Engineer for 1872). The new 36” pipeline was contracted to the
American Water and Gas Pipe Company of Jersey City. Its installation was described in
detail in Engineering News account of the Jersey City waterworks:
The foundation consisted of two rows of piles 2 ft. apart, capped transversely by
timbers 12 in. square and 6 ft. long, on which are laid five stringers 8 by 10 in.,
with a plank flooring, the whole securely spiked. On this a brick cradle is built in
which rests the pipe imbedded in an inch of cement and an 8-in. arch of brick
turned over the pipe, 1 in. of cement intervening, the whole covered with 12 in. of
earth and sodded.
The length is 22,300 ft., of which 17,500 ft. are laid on the meadows. There are
now three 36-in. submerged pipes crossing the river connected with the 36-in.
mains (Engineering News, June 4, 1881; there were, in fact, only two 36”
crossings).
The switch from cast iron to wrought iron and cement was evidently controversial. The
new pipeline was opened in December, 1873, and Chief Engineer Culver reported it in
excellent condition a year later:
It is rare in hydraulic engineering to have such an unusual occurrence as a line of
such large pipe and for such a great distance, and even across amarsh ofr miles, to
be entirely free from some defects, causing vexation and interruption in supply;
and if therefore a little pardonable pride is manifested in regarding so
unprecedented a success, it is hoped it will be excusable on account of the saving
of a large sum in the construction, and ITS adoption in the face of much
opposition, when this form of conduit was selected in preference to cast iron
(Report of the Chief Engineer for 1874).
The bridge crossing and siphon for the old 36” main were dismantled and removed in
1874; interestingly, the dismantled pipes were “stored in handy localities for future use”
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(Report of the Chief Engineer for 1874). The date of removal of the 20” pipeline bridge
and siphon is uncertain – it was described as still operating in 1881 (Engineering News,
June 4, 1881).
In the meantime, improvements at the pumping station at Belleville were being made in
order to insure that enough water to meet demand was pumped. In 1867, the stand pipe
was altered to make it possible to work both engines at once for part of the time, and
engineering improvements to both engines were made to improve their performance in
the late 1860s (JCWC, 19th Report, July 1865, 20th Report, July 1867). In 1869-70 a third
Cornish engine was built and was put into operation in November 1870 (JCWC, 22nd
Report, January 1870; Engineering News, June 4, 1881:226). It was housed in an
extension built on the east side of the engine house (see Figure 3.7). The new engine was
seriously damaged in a major accident one year later, but was repaired and put back into
service. Two new boilers were also added at the pumping station, and another extension
to the building was constructed to house these (Manual of the Board of Street and Water
Commissioners, 1871-72; Report of the Chief Engineer for 1871).
Substantive improvements at the pumping station in the early 1870s also included a new
rising main and a new stand pipe. The new stand pipe was160 feet in length and 6 feet in
diameter, weighing some 32 tons. A contract for a tower to house the two stand pipes
was given to builder William Robertson (Manual of the Board of Street and Water
Commissioners, 1871-72; Report of the Chief Engineer for 1871). The 210-foot high
tower of brick and brownstone was described in considerable detail in the Chief
Engineer’s report for 1872 (Report of the Chief Engineer for 1872; Engineering News,
June 4, 1881).
Building repairs and landscaping improvements were ongoing at Belleville throughout
the 1860s. In 1869, as the staff at the pumping station had increased, two more
“comfortable double houses” were built for firemen and other hands (JCWC, 22nd Report,
January 1870). The dwellings depicted on the 1922 Sanborn (Figure 3.7) are doubtless
those erected for workers at the pumping station (none remain standing today). A river
wall was built along the waterworks property at the Passaic, serving to protect the inlet,
provide a dock for unloading coal and building materials, and improve the appearance of
the waterfront (RWC, 22nd Report, January 1870; Report of the Chief Engineer for 1871).
During the remainder of the 1870s and the 1880s improvements and modernization of the
Belleville works would continue. Repairs to the foundations of the three engines were
found to be essential in 1872, and one of the Duplex engines intended for the new
pumping station on Bergen Hill (see below) was installed at Belleville in a temporary
engine house the following year. An account of this addition and of the numerous further
modifications to the pumping station are beyond the scope of the present study. Detailed
descriptions, along with discussions of the output of the engines and the impending
inadequacy of the Passaic water supply, are contained in the Reports of the Chief
Engineer to the Board of Public Works.
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3.C. The High Service Works and Reservoir No. 3
As early as 1863, less than a decade after the opening of the Jersey City Water Works,
the Commission’s chief engineer was arguing for a second distributing reservoir (RWC,
16th Report, July 1863). Because the original reservoir on Bergen Hill had not been built
with a dividing wall, it could not be drained one half at a time to be cleaned, and the
water had a tendency to be discolored due to sediments and decaying vegetation. In
addition, he argued, increasing consumption would eventually make it necessary to
increase the supply available for immediate distribution. During the early 1860s, annual
consumption nearly doubled (Table 3.1), and the Water Commissioners predicted that by
1870 only eight days supply of water would be held by the existing reservoir (RWC, 18th
Report, July 1865). The 1864 collapse of part of the Belleville reservoir may have
increased concern about such an accident at the distributing reservoir, and with no
additional basin an interruption in service would have been inevitable. Accidents to the
bridge, pipes, siphons, and engines were also to be expected, and if more water could be
stored near the distribution area such problems would cause less disruption in service
(RWC, 19th Report, July 1866).
By 1865 the need for another reservoir was accepted and the Board of Water
Commissioners began purchase of 20 acres on Bergen Hill east of the first reservoir as a
site for the new basin. At $3,700 per acre, the Commission believed it was making a
good investment:
All of the ground surrounding the old reservoir is laid out into building lots and
had not the ground been secured now, a few years would undoubtedly have seen it
covered with buildings, making it impossible to buy it for reservoir purposes
without paying three or four times the present price for the land (RWC, 18th
Report, July 1865).
As it turned out, it would be six years before the reservoir was actually begun, and nearly
two decades would pass before it was completed. In the meantime the supply available
for distribution was rendered sufficient through improvements at the pumping station and
stringent regulation to prevent waste.
Though the original plans for the new reservoir called for an embankment sloped on both
sides with a puddle core, the design was modified to include only an interior slope with a
rubble wall exterior (Langan Engineering Associates, 1981). Specifications were as
follows:
…the embankment must be carried up to a level with the top of the present
distributing reservoir and twenty-five feet in vertical height from the foot of the
inside slope; the side of the bank to be cut down. The material of the bank to be
well selected, free from lumps or stones more than three inches in diameter and
put on in six-inch layers, dampened and rolled. The puddle to be made of the best
material found on the ground, put on as shown in the drawings and worked as
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directed by the engineer. A foot-path on top, of Schrimshaw pavement, laid four
inches thick. The slope wall to consist of a backing of clean, small stones, or
spalls, twenty-four inches thick and well packed; on this to be a face wall eighteen
inches thick, composed of a single course of stones laid dry, no stone to have less
than fifteen inches bed, and no joint to be open more than three-quarters of an
inch. “In earth, stones of two feet square shall be used for the lowest course; and
in rock, a face at right-angles to the slope shall be made on which to start the
wall.”
Cut stone for coping stairways, etc., to be of the best Maine granite, double
patent hammer dressed.
All rubble work to be of blue or brown stone laid in full beds of cement mortar.
Concrete to be made of mortar with two parts of sand to one of cement, and
such amount of clean, broken stone as may be directed by the engineer
(Engineering News, Nov. 27, 1881).
Work on the new reservoir, known as Reservoir No. 3 (the first distributing reservoir
would now be called Reservoir No. 2), began in late June of 1871 under Chief Engineer
John P. Culver (Report of the Chief Engineer for 1871). The contract had gone to the
lowest bidders, John W. Mitchell and David B. Bridgeford, who had sublet part of the
work to J. B. Clevelend. Irregularities in the billing prompted the city to refuse payments
and work stopped until the State Legislature authorized a settlement in 1878. The size of
the reservoir was reduced to the southern half of the basin originally planned, which was
nearly complete, and the northern half (already excavated but not completed) was filled
in (later to become Pershing Field) (Langan Engineering Associates, 1981). Numerous
maps of the 1870s and 1880s depict the reservoir at its full intended size (see Figures 1.2
and 3.6).
Water was let in to the reservoir to a limited depth for the first time in September of
1880, but it leaked so badly that cellars in the neighborhood were filled with water. The
Chief Engineer at the time, W.W. Ruggles, had in fact advised against filling the basin,
having noted that water flowed into it under the walls from adjoining streets. The failure
was caused, in the opinion of the editors of Engineering News, by the failure of the
contractor to put in the line of puddle 18 inches thick from the bottom of the slope to the
puddle wall and the slope wall from the bottom of the reservoir to the bench wall. The
rubble wall did not reach down to bedrock, and the water leaked through an intervening
layer of coarse gravel (Engineering News, Nov. 27, 1881; Figure 3.8).
Solutions were proposed, but it is not clear what was actually done to make the reservoir
serviceable:
One scheme is to concrete the entire bottom; another is to build down at the side
of the puddle wall to the solid rock. We were informed by Mr. Ruggles that in all
probability a wall two feet in thickness would be built from the foot of the slope
wall to the rock with a puddle front of one foot in thickness, and the slope to the
bench wall covered with a layer of concrete eighteen inches thick. If this project
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Figure 3.8.

Profile of Reservoir No. 3, Jersey City Water Works. From
Engineering News, November 27, 1880.
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be carried out, we do not see anything to prevent a leak through the slope above
the bench wall and thence out through the filling (Engineering News, Nov. 27,
1881).
The American engineering profession, represented by its main organ Engineering News,
took an interest in the details of the basin’s construction because in that period each
public works project could potentially serve as an example (good or bad) for other cities.
Reservoir No.3, presumably following some modification of the walls, was tested to full
height in August of 1881, but leaks were found at the west wall of the Gatehouse on
Summit Avenue. The wall of the gatehouse was butressed on the interior with iron
castings set in hydraulic cement, which apparently stopped the leakage, and the reservoir
was finally put into regular use (Langan Engineering Associates, 1981).
In the bird’s eye view of Jersey City produced in 1883 (Figure 3.9), the two reservoirs are
shown, with the southern half of Reservoir No. 3 filled and the northern half a fallow
field. Two early 20th-century views across Reservoir No. 3 are reproduced in Figure
3.10. Plates 3.1 through 3.3 show extant features of the reservoir, now drained. As of the
date of this report, a cut has been made through the south wall of the basin allowing a
view of the profile (Plate 3.4).
In addition to the new reservoir, by the end of the 1860s a pumping station was
recommended for the Bergen Hill portion of the waterworks. The small cities of Bergen
and Hudson City had grown, and areas had been developed that were higher in elevation
that could not be served adequately by the gravity distribution system. In 1870-71, the
two municipalities were incorporated into Jersey City, and the need to supply them with
water became a priority for the new Board of Public Works:
The water line in the distributing reservoir [Reservoir No. 2] is at an elevation
of 125 feet…and while this elevation gives sufficient head to render the supply
plenteous in old Jersey City and Hoboken, yet portions of former cities of Bergen
and Hudson are at grades approximating so nearly to that of the water line that the
quantity furnished is inadequate, while the upper portion of the city is entirely
without any supply whatever except what is obtained from wells and springs.
As the growth of such localities is retarded by the lack of water facilities, while
liable for any indebtedness incurred in the extension and maintainance [sic] of the
works, this is manifestly unjust (Report of the Chief Engineer for 1871).
Construction of the High Service Pumping Station on the east side of the distributing
reservoir was begun in 1870 and completed in 1872. The engine and boiler houses were
in an impressive, three story brick Second Empire building with a prominent four story
tower fronting Summit Avenue (Figures 3.11 and 3.12; see also Figures 3.6, 3.9, and
3.10). The architect was George W. Labaw, the contractor O’Neill & McLaughlin. A
standpipe, located south of the engine house, raised the water to a height of 13 feet above
the reservoir’s high water mark. This standpipe was fitted to the influent line to
Reservoir No. 3 in 1884 (Langan Engineering Associates 1981).

32

Figure 3.9.

Part of Jersey City, N.J. bird’s-eye view, 1883, showing Reservoir No. 2 (eliptical), the new Reservoir No.
3 (rectangular) and the high-service pumping station of the Jersey City Waterworks (Second Empire
building between the two reservoirs). View is toward the west/northwest. The northern half of Reservoir
No. 3 was never built.
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Figure 3.10.

Two postcard views across Reservoir No. 3, Jersey City Water
Works. At the top is a view toward the south, post-marked
1914 (Jersey City Public Library Picture # 9310). At the
bottom is a view toward the west (J.C.P.L. Picture # 9811),
showing the high service pumping station that stood on
Summit Avenue. The standpipe tower is seen to the left of the
pumping station, the chimney to the right.
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Plate 3.1

Reservoir wall and Gatehouse, Reservoir No. 3, Jersey City Water
Works. View is to east. Plaque reads as in Plate 3.5 below.
Photograph: Jean Howson, February 2001.
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Plate 3.2.

Jersey City Water Works Reservoir No. 3. Screen House is at
the center of the photograph. View is to the southeast across
the bed of the reservoir. Photograph: Jean Howson, February
2001.
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Plate 3.3.

Jersey City Water Works, Reservoir No. 3, , interior wall face. View
is to east. Photograph: Jean Howson, February 2001.
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Plate 3.4.

Cross section cut through wall of Reservoir No. 3, Jersey City
Water Works. Photograph: Jean Howson, February 2001.
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Figure 3.11. Postcard showing the Jersey City Waterworks High Service
Pumping Station, circa 1910 (Jersey City Public Library,
Picture #10158). The view is along Summit Avenue toward the
north. The building, designed by architect George W. Labaw,
was constructed in 1871-72. It was demolished in the 20th
century.
The 2 ½-story section of the building (foreground) was the
engine house, and the 2-story section further north housed the
boiler. Reservoir No. 2 was to the west of the building, out of
view.
Along the east side of Summit Avenue (right side of the
photograph) is the wall of Reservoir 3. Its Gate House is
visible in the right foreground. In the background is the later
Intake Crib for the Boonton supply pipelines, at the northwest
corner of the reservoir. These Reservoir No. 3 structures are
still standing.
39

Two Cornish engines were originally intended for the High Service works, but upon the
recommendation of Chief Engineer Culver two of Henry R. Worthington’s Duplex
Pumping Engines were ordered instead. Culver had visited the Mystic Water Works in
Charlestown, Massachusetts and the Fairmount Works in Philadelphia to inspect their
Worthington engines, and reported them superior (Report of the Chief Engineer for
1872). The Worthington Pump Manufacturing Company of New York was one of two
major American steam pump manufacturers to emerge after 1860. In 1859, Worthington
had perfected the duplex steam feed pump, in which one engine activated a second,
which allowed a more even, quiet flow of water (Anderson 1980:21). By 1863, the
duplex engines manufactured by Worthington were widely adopted (ibid.; Figure 3.13).
The Jersey City Worthington engines were built in 1871-72. In 1872, it was decided that
one of the engines was needed at the Belleville pumping station so that the foundations
for the Cornish engines there could be reconstructed. The other was installed at the High
Service works (Reports of the Chief Engineer for 1871, 1872; Manual of the Board of
Street and Water Commissioners, 1871-72).
In April of 1872, the Board paid $490 to Dickson Brothers for a commemorative plaque
for the High Service engine house (Manual of the Board of Street and Water
Commissioners, 1871-72). This marble plaque, with its unique border of water pipes and
hydrant carved in marble, now stands on the grounds of the former Water Department
buildings at the southwest corner of Reservoir No. 3 (Plate 3.5).
3.D. The need for a new supply
Reservoir No. 3, the High Service Works, the third supply main, and expansion and
modernization of the Belleville pumping station together rendered the Jersey City Water
Works viable for the remainder of the 19th century – but just barely. By the 1890s the
supply provided by the works was no longer adequate for the still-growing municipality,
nor was the water of the Passaic River at Belleville potable. Despite the on-going
expansion of the pumping station and the increased capacity afforded by three supply
mains and two distributing reservoirs, there was a critical limiting factor in the system:
the intake point. With just one conduit, the Passaic at low tide provided only enough
water for one engine, and even with a new conduit built in the 1870s, the output of the
expensive pumping station could not be maximized. Contrary to Ward’s sanguine
assertion of 1856 that “the quantity [of water] which may be brought to the distributing
reservoir is only limited by the power of the machinery employed to raise, and number
and dimension of the pipes to deliver it; and as these may be increased indefinitely, it
may be safely said that the water supply in Jersey City is inexhaustible” (Ward
1856:632), the limit was the source itself.
As early as 1865, the Water Commissioners had pointed out that the supply from the
Passaic at Belleville would become inadequate in the not-too-distant future. They urged
the Mayor and Council to return to consideration of one of the proposals made back in
1851, that of supplying the works from Greenwood Lake via the Morris Canal near
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Figure 3.13

Depictions of the Worthington Duplex Pumping Engine.
Source: Hunter 1979, Vol. 2.
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Plate 3.5.

Plaque commemorating construction of the High Service
Works on Bergen Hill. The plaque was commissioned in 1872
by the Board from Dickson Brothers for $490 (Jersey City
Board of Public Works, 1872). Photograph: Jean Howson,
February 2001.
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Bloomfield (RWC, 18th Report, July 1865). In subsequent years the Commission
considered other plans for supplying additional water, including building a tunnel from
the Passaic through Snake Hill to the foot of Bergen Hill (RWC, 22nd Report, January
1870).
In 1873 a joint commission on the water supply of Newark and Jersey City was formed.
In his report to that body, Engineer Culver stated that though the system had been
designed with a maximum of 30 gallons per day per person output, it was now accepted
that in general a supply of 100 gallons per day was needed in manufacturing districts
(Culver 1873). Taking the growth rate of Jersey City into account, Culver predicted that
it would cost at least one million dollars to expand the existing system to meet the
demand by 1890, and that the annual operating costs would come to $404,000, not
including costs due to accidents and repairs. Culver, returning to a plan that had been
discussed earlier, recommended discontinuing the system of pumping Passaic water in
favor of a new, gravity system based on acquisition of the Morris Canal from Lake
Hopatcong. Despite Culver’s repeated arguments for this plan, it was never adopted.
It was, ultimately, the pollution of the Passaic that would force adoption of a new water
supply for Jersey City. Waste from industries in Newark, Paterson, and Passaic, as well
as sewer outfall from Newark (brought up by tide) and all of the communities upriver
from Belleville, had rendered the river unsuitable as a source of city water. By the 1890s
it was well-known that diseases, especially typhoid fever, were spread through
contaminated water, and the rising disease rate in Jersey City was blamed on the polluted
Passaic water that flowed through its vast system of distribution pipes.
In 1896, a temporary supply from the Pequannock watershed was tapped, and in 1899 a
contract was signed for a new system to be supplied from the Rockaway River at
Boonton. The new waterworks featuring the Boonton Dam, Reservoir, and Aqueduct,
opened in 1904 (see compilation of newspaper accounts and other documents pertaining
to the Boonton system in Dempsey [n.d.]). The original waterworks pipelines tapped the
new pipeline and continued in use, in some sections to this day, and the reservoirs were
modified to take in the new supply (Langan Engineering Associates, 1981a, 1981b).
Figures 3.14 and 3.15 depict the waterworks facilities on Bergen Hill in 1910. The
reservoirs on Bergen Hill remained in service for most of the 20th century. Reservoir No.
2 was drained in 1978, No. 3 in 1994. The High Service Pumping Station became an
auxiliary pumping station after the 1904 opening of the Boonton Aqueduct, and later was
turned into a meter testing laboratory. It was demolished in the 1950s.
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Figure 3.14. Sanborn Map Company. 1910. Reservoir No. 2, Jersey City
Water Works.
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Figure 3.15. Sanborn Map company. 1910. Reservoir No. 3, Jersey City
Water Works.
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4.

FIELD INSPECTION OF THE 20” CAST IRON MAIN

The 20” cast iron water main was exposed in three contiguous trenches excavated at
Charlotte Circle (Figure 4.1) on February 20 and March 10, 2001. The undisturbed soil
profile in this location consisted of fill strata overlaying a dark grey, clayey, wet soil
representing the former marsh (Plate 4.1). The fill strata included secondarily-deposited
coal-ash layers and cleaner fill representing former surfacing. The ash layers contained
numerous artifacts dating to the end of the 19th and early 20th centuries. The easternmost
trench (Trench 1) exposed approximately five feet of in situ original 20” pipeline
consisting of two joined pipe sections (Plates 4.1 and 4.2). The top of the pipe was at an
elevation of 1.103 meters above sea level, approximately 8 feet below the current surface.
The bottom of the trench began to fill with water during recordation.
The exposed pipes were cleaned off with trowels and compressed air. No foundry mark
was visible, although the pipes were in good condition overall. Soil was excavated
around the pipes, revealing a large supporting timber. This timber was one foot wide,
oriented perpendicular to the pipes. An iron spike had been driven into the timber on the
south side of the pipe, evidently securing it to a piling below. It was not possible to
further expose the wooden support structure. The engineer’s report on the original
pipeline state that between the Hackensack and the foot of Bergen Hill it was laid on piles
(RWC, 6th Report, January 1855).
In the westernmost trench (Trench 2) only the top of the water pipe was exposed in order
to locate it and determine its orientation. The elevation was 1.091 meters, the pipeline
apparently sloping slightly toward the west. The direction of the pipeline also shifts in
this location, as indicated in the mapping.
The trench that exposed the crossing of the water and sewer pipes (Trench 3) was
excavated last. It revealed that the 20” main had been removed and replaced with new
cast iron pipe carrying it up and over the sewer pipe and then back down to reconnect
with the original (Plates 4.3 and 4.4). To the east and west of this overpass conduit the
original water pipes were in situ and the overlying strata substantially intact. See Figure
4.2 for a schematic drawing of the pipe crossing.
Field investigations also included an inspection of an exposed and disturbed section of
the abandoned portion of the original pipeline, located on Eastern Oil property at the
Hackensack River (Figure 4.3, Plates 4.5 through 4.6). Here too, the pipeline had
evidently been laid upon planks on pilings. Any further study of the cast iron pipes
themselves may be accomplished at this location without the need for excavation. As
was the case in the Charlotte Circle trenches, no foundry marks were noted.
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Figure 4.1.

Location of test trenches in Charlotte Circle. Sanborn Map Co. 1994.

Plate 4.1.

Jersey City Water Works Pipeline, south profile of Test Trench 1.
The photograph shows two joined sections of the original 20” cast iron
water pipe. The pipe is in a layer of dark grey, wet clay, representing
the muck of the original marshland through which it was laid. The
first surface overlying the pipe, a layer containing cinder, shows as
light grey, overlain in turn by successive layers of fill and subsequent
surfaces. The modern surface is at the very top of the photograph.
Photograph: Leonard Bianchi, February 2000.
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Plate 4.2.

Jersey City Water Works Pipeline. A large wooden plank underlay
the pipe, part of the original timber cribbing that carried the pipeline
through the marsh and eastward from the Hackensack. An iron spike
was driven into the plank immediately adjacent to the pipe. North is
at right. Photograph: Leonard Bianchi, February 2001.
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Plate 4.3.

Replaced section of 20” pipeline crossing over the sewer
conduit at Charlotte Circle. Left: View is toward west.
Above: View is toward northwest. Photograph:
Leonard Bianchi, February 2001.

Eastern Oil

Section of exposed
abandoned pipe
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Figure 4.3.

Location of exposed sections of abandoned 20” cast iron pipe, Jersey City Water Works.

Plate 4.4.

Exposed abandoned sections of 20” cast iron water pipe near the
Hackensack River. Top: View is toward southwest, with Pulaski
Skyway in background. Bottom: View is toward north. Photograph:
Jean Howson, February 2001.
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Plate 4.5.

Photographs of remains of pilings for the Jersey City Water Works
Pipeline at the Hackensack River. A double row of pilings supported
the 20” main on cross-beams. Top view is toward the west-southwest,
bottom toward the southeast. Photograph: Jean Howson, February,
2001.
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Plate 4.6..

Detail of abandoned segment of Jersey City Water Works 20” cast
iron main on support timbers, east of the Hackensack River. View is
toward southeast. Photograph: Jean Howson, February 2001.
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5.

CONCLUSIONS AND RECOMMENDATIONS

The U.S. Routes 1&9 Truck Interim Improvements at Charlotte Circle and Tonnelle
Circle Project involves relocating a sewer line that runs beneath the original 20” cast iron
main of the National-Register eligible Jersey City Water Works Pipeline. Current plans
call for removal of a stretch of original water pipe in conjunction with the relocation of
the sewer. Testing revealed that a section of the water pipeline already had been removed
in circa 1950 in order to relocate it over the sewer line. However, additional disturbance
of the original 20” pipe, which has been proven to possess excellent integrity at this
location, will be required. This will constitute an adverse effect on the National-Register
eligible resource.
The research, including documentary study and field recordation, presented in this report
is intended to serve as data recovery in mitigation of the project’s adverse effect on the
pipeline. No further archaeological investigation of the 20” main is necessary.
The 1861 36” cast iron pipeline that runs parallel to the 20” main was not inspected in the
field, as it was not expected to be impacted by the interim improvements and was not
exposed in the test trenches. This pipeline has been documented in the present study.
Should future plans for the Routes 1&9 Truck project involve disturbance of this element,
a limited program of field monitoring and recordation is recommended. Sections of the
line are visible at the surface in the meadows (Robert Lorfin, Dept. of Public Works,
personal communication), and should be photographed.
It is recommended that the Jersey City Water Works as a whole be considered for
National Register eligibility under Criteria A and D. In addition to the pipelines, thus far
the “Jersey City Reservoirs 2 and 3 Complex” has been found to be eligible. The SHPO
opinion specified the below-ground remains of Reservoir No. 2 and the extant structure
of Reservoir No. 3 as components of the complex. The marble plaque erected for the
High Service Pumping Station on Summit Avenue, currently in the front yard of the
former Water Department buildings (now Police Department offices) should also be
considered an eligible component. No trace of the Belleville works is visible above
ground today. The entire area has been intensively developed since the abandonment of
the facilities in the early 20th century (see Figure 3.6). It is possible, however, that
archaeological remains associated with the works are extant below the surface.
Although beyond the scope of the present study, future work on the Jersey City Water
Works should include an inventory of other extant features, including buried conduits,
reservoir walls and other structures such as influent and effluent pipes, remains of
buildings that may be extant below ground, and remains associated with the dwellings at
the Belleville and Bergen Hill works. Representative elements of the vast city water
distribution and sewer system, including original hydrants, manholes, and examples of
pipes of varying dimension may also be recorded. Further documentary study of the
sewer system and of the waterworks in the last two decades of the 19th century, and a
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complete contextual account and inventory of the Boonton works are also recommended.
Ultimately, the entire Jersey City Water Works system may be considered as a single
eligible complex, recognizing that, like most public works, it evolved over time,
incorporating older elements with new.
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APPENDIX A
John D. Ward, 1856
A Historical and Descriptive Account of the Jersey City Water Works.

