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1. Introduction

A. Project Overview

The New Y ork State Department of Transportation (NY SDOT), in cooperation with the Federal
Highway Administration and State Historic Preservation Office, has committed to a multi-year
effort to identify state and locally owned highway bridges with historic value and develop a
management plan for them. Thiseffort is known by the project name, Historic Bridge Inventory
and Management Plan. The NY SDOT selected Mead & Hunt asits consultant. Allee King
Rosen & Fleming, Inc., will assist Mead & Hunt with portions of the project.

The Historic Bridge Inventory and Management Plan isintended to simplify NYSDOT’ s
treatment of nearly 11,000 pre-1961 bridges. The completion of this effort will allow the

NY SDOT to be pro-active and cost-effective and will greatly reduce the need for case-by-case
review of individual bridge rehabilitation and replacement projects. Currently, NY SDOT
reviews bridge projects individually for compliance with Section 106 of the National Historic
Preservation Act and Section 14.09 of Chapter 36B, New Y ork State Consolidated Laws. These
regulations require NY SDOT to take into account the effects of its projects on bridges that are
listed on or eligible for the National Register of Historic Places.

Through this project, NY SDOT is condensing the proceduresiit typically follows for individual
bridge projectsinto a comprehensive approach that covers the entire pre-1961 bridge popul ation.
The Historic Bridge Inventory and Management Plan project involves four principle steps:

1. Develop a contextual study for historic bridgesin New Y ork State.

2. Prepare a methodology for the inventory of pre-1961 bridges and criteria for determining
which bridges are eligible for listing in the National Register of Historic Places.

3. Conduct an inventory, including field survey, to identify historic bridges and make
recommendations for inclusion in the National Register of Historic Places.

4, Prepare a management plan for state and locally owned historic bridges.

This contextual study represents the first step. It will lay the foundation for the development of
selection criteriafor identifying eligible bridges and provide a background to support the
evaluation of New York’s bridges. The Historic Bridge Inventory and Management Plan’s
overall objectiveisto identify, categorize, and prioritize historic bridges; it does not involve any
engineering analysis of the structural condition of studied bridges.

MEAD & HUNT
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B. Definition of Historic Bridge

For purposes of this project, bridges of historic value are defined as those that are listed on or
eligible for listing on the National Register of Historic Places. The National Register of Historic
Placesisthe official federal list of districts, sites, buildings, structures, and objects significant in
American history, architecture, archaeology, engineering, and culture. Properties are eligible for
listing on the National Register of Historic Placesif they possess integrity and meet one or more
of the following criteria established by the National Park Service:

. Criterion A — Association with events or activities that have made a significant
contribution to the broad patterns of our history.

. Criterion B — Association with the lives of persons significant in our past.

. Criterion C — Association with the distinctive characteristics of a type, period, or method
of construction, or that represent the work of a master, or that possess high artistic
values, or that represent a significant and distinguishable entity whose components may
lack individual distinction.

. Criterion D — Potential to provide important information about prehistory or history.

National Register Bulletin 15 definesintegrity as “the ability of a property to convey its
significance.” Though the evaluation of integrity is sometimes subjective, it must be grounded in
an understanding of a property’ s physical features and how they relate to its significance. The
National Register criteria recognize seven aspects or qualities that, in various combinations,
define integrity:

. Location — The place where the historic property was constructed or the place where the
historic event occurred.

. Design — The combination of elements that create the form, plan, space, structure, and
style of a property.

. Setting — The physical environment of a historic property.

. Materials — The physical elements that were combined or deposited during a particular

period of time and in a particular pattern or configuration to form a historic property.

. Workmanship — The physical evidence of the crafts of a particular culture or people
during any given period in history.

MEAD & HUNT
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. Feeling — A property’s expression of the aesthetic or historic sense of a particular period
of time.

. Association — The direct link between an important historic event or person and a
historic property.

A property that retains historic integrity will possess several, and usually most, of these aspects.
Determining which of these aspects are most important to a particular property requires knowing
why, where, and when the property is significant.

Listed or eligible properties can be significant at the local, state, or nationa level. To qualify for
the National Register of Historic Places, a property must generally be at least 50 years old;
otherwise, it must possess exceptional importance.

Bridges are one of the types of structures that may be eligible for listing on the National Register
of Historic Places. Nearly 11,000 bridges built in New Y ork State before 1961 will be studied to
determine which meet National Register criteria, including integrity, and are eligible. The

NY SDOT chose to inventory pre-1961 bridges to provide a reasonable margin around the
National Register’s 50-year age minimum, allowing its results to have greater lasting power.
Occasionally, abridge of exceptional importance that is less than 50 years old may be recognized
as National Register-eligible. For example, a bridge may be of exceptional importanceif its type
is so fragile that a survivor of more than 50 yearsis unusual or if it is associated with an
extraordinary event.

C. Included and Excluded Bridges

Pre-1961 bridges that are currently located on public roads and for which NY SDOT has
management responsibility will be addressed in the Historic Bridge Inventory and Management
Plan project. The project includes bridges owned by the following groups:*

10 — NYSDOT 26 — Central New York State Park
2A — Genesee State Parks and Recreation Commission
Commission 27 — City of New York State Park
2B — Interstate Bridge Commission Commission
2D — Lake Champlain Bridge Commission 29 — Finger Lakes Parks and Recreation
2E — Lake George Park Commission Commission
2F — Long Island State Parks and Recreation 30 — County
Commission (except bridges on eligible 40 — Town
or listed parkways) 41 — Village
2J — NiagaraFrontier State Park Commission 42 — City
20 — Other State Department 50 — Federd
21 — Authority or Commission 51 — Bureau of Indian Affairs
25 — Capital District State Park Commission 52 — U.S. Forest Service

53 — Nationa Park Service

MEAD & HUNT
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54 — Bureau of Land Management

55 — Bureau of Reclamation

56 — Military Reservation/Corps of Engineers
72 — Other

*  Groups are organized by NYSDOT owner coding.

Bridges owned by authorities or railroad companies are excluded from the project because the
NY SDOT does not hold management responsibility for these structures. The project excludes
bridges owned by the following groups:*

2G — Metropolitan Transportation Authority 2V — Tri-State Transportation Commission
2H — Monroe County Water Authority 22 — Allegany State Park Authority
2l — NiagaraFalls Bridge Commission 23 — Nassau County Bridge Authority
2K — New York State Bridge Authority 24 — Buffalo and Fort Erie Public Bridge
2L — New York State Thruway Authority Authority
2M — Ogdensburg Bridge and Port Authority 28 — East Hudson Park Authority
2N — Palisades Interstate Park Commission 43 — New York City Department of Water
20 - Port of New York Authority Supply, Gas and Electric
2P — Power Authority 60 — Railroad
2Q — Seaway International Bridge Authority 61 — Longldand Railroad
2R — Taconic State Park Commission 62 — Conrail (former Penn Central)
2S — Thousand Islands Bridge Authority 70 — Private-Industrial
2T — Transit Authority 71 — Private-Utility
2U — Triborough Bridge and Tunnel
Authority

*  Groups are organized by NYSDOT owner coding.

Most canal systems and parkways will not be addressed in this project because their importance
is understood due to previous evaluation for inclusion on the National Register of Historic
Places. Bridgeson and over parkways and over canals will only be addressed if they have not
been previously evaluated for the National Register. Bridges on the following parkways are
eligible for or listed on the National Register of Historic Places:*

Region 8

e Palisades Interstate Parkway
e Taconic State Parkway — eligible section from N.Y. 202 north to Berkshire Exit
e Bronx River Parkway

Region 10

e Loop Parkway

e Ocean Parkway

*  Wantaugh Parkway

»  Bethpage Parkway — includes interchange with Southern State Parkway
*  Meadowbrook Parkway

MEAD & HUNT
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Region 11
e Bronx River Parkway

*  The NYSDOT has divided the state into 11 management regions. The location of the parkway
references the NYSDOT region within which the parkway lies.

In 1999 NY SDOT is completing a Programmatic Agreement that will address the digibility and
management of canal bridges. This agreement coversthe New Y ork State canal system and the
extant remains of its predecessors. the Erie, Champlain, Oswego, Genesee, Chemung, Chenango,
Black River canals; and the related private Western Inland Navigation, Chenango Extension, and
Junction canals.

The Historic Bridge Inventory and Management Plan project also excludes bridges that have
already been listed on the National Register either for individual significance or as a component
of ahistoric district.

D. Objectives for Contextual Study

The contextual study is intended to facilitate sound decision-making about the eligibility of
bridgesin New Y ork for the National Register of Historic Places. Asthefirst product of afour-
step effort, the study establishes a framework for understanding the historic and engineering
significance of New Y ork’s bridges and provides the foundation material upon which decisions
about the National Register-eligibility of New Y ork’ s bridges will be based. It was not
envisioned as a definitive history of bridge engineering in the state. Historical information is
presented in three chapters:

. Chapter 2: History of Bridge Engineering in the United States — This chapter describes
national developmentsin bridge engineering. It explores types, periods, and methods of
bridge construction found in the United States before 1961. For each type of bridge, the
design configuration is presented and its prevalence of use established. The evolution of
materials found in bridge construction is presented with an emphasis on when materials
were adopted for broad use and when they fell out of favor. Technological innovations
identified in the United States are introduced and tied to trends they stimulated. Though
many innovations in bridge engineering were introduced for the railroads, their influence
is discussed only within the context of highway bridges. The chapter contributes to an
understanding of the once built bridge population and allows remaining resources to be
evaluated within their historic context. This background information on types, materials
and technology will facilitate the application of National Register Criterion C to New
York’ s bridgesin step three of the project.

MEAD & HUNT
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. Chapter 3: History of Bridge Design and Construction in New York State — Significant
trends in bridge design and construction in New Y ork State are covered in this chapter.
Dates that marked transitionsin New Y ork State bridge-building activity are emphasized.
L egidation affecting bridge construction is examined. Authority-owned bridges that are
outside of NY SDOT jurisdiction are only described as they pertain to the broader context
of bridge engineering in New York. This chapter also describes bridge-building
companies known to have been active in New Y ork, and designers and planners that
influenced New Y ork bridge building. Each of these topics will be useful in ascribing
and interpreting the significance of bridges. The chapter relates to three National Register
criteria: Criterion A for bridges that made significant historical contributions; Criterion B
for those associated with significant persons; and Criterion C for examples of aperiod’s
building practices or works of a master.

. Chapter 4: Development of New York’s Transportation Networks — This chapter presents
significant trends in the development of transportation networks that influenced bridge
construction. Networks are considered statewide, as interstate and international linkages,
and on regional and urban levels. The chapter also considers the role and importance of
government agencies and of state and federal legidlation in the development of
transportation networks. Transportation networks within and between smaller
communities are not fully explored due to the magnitude of thistask. This chapter
provides a foundation for the application of the National Register criteria, especially
Criterion A, to bridges of local, regional, or national significance in New York’s
settlement and transportation history. It also allows bridges to be considered within the
context of transportation networks, such asregional corridors, parkways or canals.

The specific utility of each chapter in evaluating bridges for National Register-eligibility is
described further in the chapter introductions.

Since the contextual study isthe first step in amulti-year effort, it should be seen as aworking
document that will be informed by subsequent steps. Historical information about bridges that
will be discovered in steps two and three of the project, including the prevalence of the work of
bridge-building companies or bridge designersin New Y ork, is not available for inclusion. In
theory, the study could be expanded or revised to incorporate the results of steps two and three.

E. Research Methods

Due to the large number of bridgesin New Y ork, the vast amount of information pertaining to
them, and a constrained time frame, research necessarily focused upon the collections of major
libraries and the results of database searches. To gain greater insight into significant regional
trends in transportation, bridges that are locally valued, and bridges that may be part of a
potential historic district, the consultants mailed about 800 questionnaires to historical societies
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and preservation organizations throughout New Y ork. Research for the contextual study drew
from the following sources:

. Textbooks, design manuals, and articles in engineering journals published pre-1961

. Recent books and articles about bridge engineering

. L egidative documents and departmental reports

. State and National Register of Historic Places nominations and landmark designations
. Historic American Engineering Record surveys and documentation

. Information received from local historical societies and preservation organizations

. Bridge surveys completed by other states or previously completed in New Y ork

. Personal contacts with bridge enthusiasts

F. Subsequent Steps

The contextual study provides guidance for sorting the state’ s nearly 11,000 pre-1961 bridges
into appropriate categories defined by bridge types. In step two, a methodology for sorting and
subsequently inventorying bridges will be developed. This methodology will include alist of
bridge categories and an explanation of the level and kind of datathat will need to be collected to
evaluate the eligibility of bridgesin each category. The entire bridge population will be sorted
into appropriate categories. Categories are expected to be informed by historic events, trends and
innovations in bridge design and materials, developments in transportation, and activities of
prominent individuals and companies disclosed in the contextual study.

Next, Mead & Hunt will recommend evaluation criteria, based on the State and National Register
Criteria, to be applied to surveyed bridges. The bridge evaluation criteriawill be devel oped
using the contextual study’s framework for understanding the historic and engineering
significance of New York’s bridges. The methodology for inventorying bridges and bridge
evaluation criteriawill be products of the second step.

The third step of the project involves sorting and identifying New Y ork’ s historic bridges. Up to
2,100 bridges will be selected for field survey. Bridges will be selected for field survey based on
the potential significance of the category to which they belong. One category for consideration
will be bridges that are recognized as components of potential historic districts. To identify these
districts, a public outreach effort was undertaken. This effort included questionnaires to local
historical societies, preservation organizations, and county and town historians; press releases,
and arequest for information from the New Y ork State Historic Preservation Office staff.

MEAD & HUNT
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During the field survey, the settings of bridges will be reviewed to identify the potential presence
of ahistoric district. Bridgeswill be evaluated for National Register-eligibility based on an
analysis of data obtained through:

. Field review
. Public outreach efforts
. Contextual study development

In step four, a management plan will establish practices consistent with the needs of
transportation and preservation that the NY SDOT can apply to its eligible and listed bridges.
The plan will simplify NYSDOT’ s consideration of alternatives for subsequent bridge projects.

MEAD & HUNT
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2.  History of Bridge Engineering in the United States

A. Introduction

Bridges are defined by their basic form and structural materials. This chapter provides a
background on these essential elements of bridges, including an introduction to bridge types and
adiscussion of construction materials. Section 2B — Basic Bridge Types includes a description of
their form and introduction of their use. Section 2C — Construction Materials coversthe
properties and use of various bridge-building materials, including wood, iron, steel, and concrete.

The discussion of bridge types and materials is complemented by a description of technol ogical
developments in bridge engineering. Section 2D — Technological Developments encOmpasses
not only “firsts’ and “longests” in the field of bridge engineering, but also outlines other
important innovations in bridge construction, such as the introduction of new methods of
construction, improved bridge-building materials, and unique design features. Technological
developments are grouped either by the bridge type or material that influenced their evolution.
For example, the invention of prestressed concrete is discussed under evolution of concrete asa
bridge-building material. A list of additional firsts and innovations in regards to bridge
engineering is provided in atable at the end of the section (see Table 2).

Information in this chapter will assist in the application of National Register Criterion C by
identifying those bridges that “ embody the distinctive characteristics of atype, period, or method
of construction” as defined in National Register Bulletin 15. The structures may demonstrate
innovations in the field of bridge engineering through distinctive characteristics, which include
the following:

. The pattern of features common to a particular class of resources

. The individuality or variation of features that occurs within the class
. The evolution of that class of resources

. The transition between classes of resources

The information within this section will aid in the understanding of the common versus rare
bridge types, unique bridge features and variations, choices and availability of materials and
technology, and important firsts and innovations. These factors will inform the development of
bridge evaluation criteria.

MEAD & HUNT
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B. Basic Bridge Types

(1)  Overview

A bridge’ stype definesits basic configuration. There are five basic bridge types: arch,
truss, suspension, movable, and beam/girder (see Figures 1-5). These types can be further
divided into subtypes based on the function of component members or on the material
used. A bridge with multiple spans may use more than one structural type.

In analyzing the form of a bridge, its structural and support systems provide important
distinctions. At abasic level, bridges can be separated into two categories according to
the placement of their structural system:

. Deck — The structural system lies beneath the deck.

. Through — The deck passes between members of the structural system, which
extend above the deck and may connect horizontally above the path of vehicles.

Bridges can also be distinguished by their type of support system. Three means of
support exist:

. Simply supported
. Continuous
. Cantilevered

Continuous and cantilever design were introduced in the United States in the late 1870s.
Although first applied for truss construction, these particular support methods were later
applied to many bridge types.! The difference in these support systemsis shown in
Figure 6.

The various bridge types expected to exist in New Y ork are described below. The types
are arranged in general chronological order as they made their appearance in the United
States. Some types, such as the beam or retractile bridge, had been previously used in
their simplest formsin Europe. Variations and adaptations to these early designs are
included in this chronology as they appeared in the historic development of New Y ork
and United States transportation systems.

MEAD & HUNT
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Figure 3: Suspension Bridge (Source: US. Department of
Transportation, Federal Highway Administration, Safety Inspection of In-
Service Bridges, Participant Notebook, Volume 11, Publication No. FHWA-
Hi-91-021. Washington, D.C. Federal Highhway Administration, 1992).
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Figure 4: Movable Bridges (Source: Ann B. Miller and Kenneth
M. Clark, A Survey of Movable Span Bridges in Virginia. Charlottesvifle,
VA.: Virginia Transportation Researcly Council, July 1996).
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(2) Arch

The arch bridge, whose basic technology dates back to ancient Rome, is a semi-circular
form which can be composed of masonry, brick, steel, timber, or concrete. Thearchrib
or ring spans an opening, providing support for the roadway. The space between the arch
ring and the roadway, or deck, isthe spandrel. The spandrel may be walled and filled,
known as afilled or closed spandrel, or open. Deck arches have either open or closed
spandrels with the spandrel located above the arch and below the roadway. A through
arch, or less commonly a half-through arch, has the roadway at the bottom, or mid-point,
of the arch.

(a) Masonry Arch

The stone masonry arch was aready used in the United States by the 1700s. This bridge
type continued to be used into the twentieth century where suitable materials and skilled
labor could be found. The wedge-shaped stones that comprise the arch are called
voussoirs; akeystone at the center locks the voussoirsinto place. The solid spandrel
walls usually support afilled roadway section. Relatively short spans were normal.
When a series of small arches were placed in a continuous line, atype of construction
commonly known as viaduct resulted. The multiple-span masonry arch is supported by
heavy piers placed at frequent intervals. When built of masonry, the arch istypically the
deck type, although a stone or brick railing may extend above the deck. Although capable
of carrying heavy loads safely and requiring minimal maintenance, masonry arches were
expensive and time-consuming to build. For masonry arches, brick was sometimes used
instead of, or in combination with, stone.

(b) Steel Arch

Introduced in the late 1860s, steel arches allowed for increased spans, which previously
had been limited with masonry arches. The arch ribs can be formed using I-beams tied
with plates and angles, girders, or riveted trusses.

The steel arch is often accompanied by a hinge system, using one to three hinges. 1n one-
hinged arches, the hinge is used at the top of the arch to provide flexibility. In atwo-
hinged arch, the hinges are pinned at the base of the arch to limit rotational effects
between the structure and the foundation. The use of two hinges keeps abutment
movement under control, and allows lighter construction materials to be used for the
arch.?2 The three-hinged arch proved too flexible for rail traffic and was subsequently
limited to highway bridges. One hingeislocated in the center of the arch and two are
found at the base of the arch, compensating for the stress of expansion or contraction.®
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With the hingeless or “fixed” arch, the abutments and length of the span are assumed to
remain fixed, because the arch is unable to adjust to stresses.

(©) Concrete Arch

Concrete arch bridges became popular after Josef Melan and Fritz von Emperger’s
reinforcing systems were introduced in the late 1890s. Prior to thistime, concrete arches
had many of the same limitations as the masonry arch. Asshown in Figure 1, the arch
ring was constructed either as a single barrel vault, which could befilled or void, or asa
series of separate and parallel ribs.* In shorter spans, the spandrel is typicaly filled and
retained by the spandrel walls. Inlonger spans, the spandrel is usually open and periodic
longitudinal walls or columns are used to support the deck.

Aswith steel arches, concrete arches come in the fixed, one-, two-, and three-hinged
varieties with the later types introducing increased flexibility. The use of concrete offers
opportunities for a graceful arched form and for cast design details.

(3) Truss

A truss uses diagonal and vertical members to support the deck loads. The diagonal and
vertical members are joined with plates and fasteners (rivets or bolts) to create several
rigid triangular shapes. This configuration alows relatively light unitsto be created for
large spans. As shown in Figure 2, there are three basic arrangements of trusses — pony,
through, and deck — and awide variety of types. The arrangement is called a pony truss
(or, lesscommonly, alow truss) when the structural system lies alongside the deck. A
through truss may also be referred to as an overhead truss.

Most covered bridges, popularized in the late 1700s and used into the twentieth century,
used truss forms.> The roofing and siding attached to these trusses shielded the load
carrying truss elements from the environment, helping to increase the bridge’s life
expectancy. These “covered bridges’ for the most part were through trusses. The
overhead end piece, known as a“portal” often allowed the bridge designer to incorporate
his own unique style and shape. A number of New Y ork’s covered bridges had lateral
supports, which protruded from the side of the bridge for added strength.® Among the
truss styles commonly found in covered bridges are the king post, queen post, Palmer
arch, Burr arch, Town lattice, Warren, and Howe.”

The use of the various truss types had much to do with the span length. The following
individual discussion of the various truss types identifies some span ranges for which the
specific type of truss was considered appropriate. The continuous and cantilevered
design approach also produced changes in the range of spans for trusses. The description
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of different truss types given below is based largely on T. Allen Comp and Donald
Jackson, “Bridge Truss Types: A Guide to Dating and Identifying,” published in History
News (May 1977).

Rare truss types, within this report, refer to those types for which less than 12 extant
examples are expected to be found in New Y ork during the subsequent bridge survey.

(a) King Post

Thisisthe earliest form of the truss, dating back to the

middle ages. The king post has a central vertical member,

with diagonal beams extending from the top of the vertical
member to the deck abutments to form conjoined triangles. ?;ZZ (g;\%f ]\A}Z;Z;‘;;frzgézxgzg
The earliest forms were constructed of timber, though iron  Trusses. Poster, HAER T1-1.

and steel were used for later king posts. The king post Delineated by Arnold David Jones,

1976.
usually spans between 20 to 60 feet.

(b) Queen Post

Closely related in design to the king post, the queen post is
another early trussform. Typically constructed in timber, the top TN
chord bisects the triangle horizontally, creating a trapezoid (or ﬂ
“hipped”) form. The queen post truss usually has adlightly longer Source HAER
gpan range than the king post, generally about 20 to 80 feet.

(c) Palmer Arch-truss

An early combination of the timber arch and the truss, the Palmer,

developed in the 1790s by Timothy Palmer, used king post

support systems with additional diagonal and vertical beamsin the m
spandrels. The spandrels support the truss from underneath, while

the arch was embedded into the entire length of thetruss. This Source: Allen, Covered Bridges of

truss type was often used in early American covered bridges.® the Northeast

(d) Burr Arch-truss

The Burr arch-truss, patented in 1804 by Theodore
Burr, isavertical and diagona system of conjoined .
king posts, creating arectangular form, whichis P
supported by a continuous arch that extends past the

Source: HAER
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bottom chord. A Burr arch-truss generally spans from 50 to 175 feet and was often found
in covered bridges.

(e) Long

Colonel Long eliminated the arch from the truss, using only
panels to comprise the support system. The Long truss, used in
the early to mid-1800s, was comprised of crossed diagonals

(X-form) within each panel. The end posts on aLong truss are \,\ /L
vertical, creating an overall regtangular form. The Long truss Sourcer Al Covered Bridass of e
was usually used in covered bridges. Northeast.

® Town Lattice

This usually timber bridge, patented by Ithiel Town in %
1820, uses closely spaced crossed diagonals to support %

both compressive and tensile stresses. The span of this
| attice reaches 50 to 220 feet. Thistrussis usually used Source: HAER

for through bridges, and can frequently be found as the support system of a covered

bridge. Thistrusstype was popular in the state because it used light timbers and was
cheap and easy to construct.®

(2) Howe

The Howe truss, introduced in 1840 by William
Howe, was generally constructed of iron and |/ g
wood, using a series of triangles to form the
overall hipped shape seen in many later truss Source: HAER

styles. Thetruss panels (except the center panel)

use a single diagonal member extending from one corner of the panel to the other. The
Howe truss uses a crossed diagonal pattern in the central panel to prevent buckling.’® The
timber diagonals of this truss are in compression, and the iron verticals are in tension.

The span of a Howe truss generally ranges from 30 to 150 feet.

(h) Bowstring Arch-truss

The bowstring arch-truss, aso known as the Whipple
bowstring truss, was patented by Squire Whipple in
1841." Inthistied arch, the diagonal members serve as Source: HIAER

the bracing and the verticals support the deck. The

diagonalsin each panel are crossed, extending from the four corners. The top chord
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creates an arched, or polygonal form. Once Whipple's patent expired in 1869, a number
of bridge contractors and companies began erecting bowstring arch-trusses.”> The
bowstring generally reached spans ranging from 70 to 175 feet.

(i) Pratt

Introduced in 1844 by Thomas and Caleb Pratt, the
Pratt truss was originally designed in timber, using iron 1,
for the diagonals, though by 1852 the first all-iron Pratt
was produced.®® In fact, the Pratt is the only truss form
to be executed in wood, iron, and steel.'* The Pratt Pratt Truss Source: HAER
truss reverses the load bearing system of the Howe

truss, using its verticals in compression and the diagonals in tension. The panelsin the
Pratt have a diagonal that extends from the upper corner downwards away from the
center. The mid-point panel, and sometimes several adjacent panels of the Pratt often
include a crossbar system, which extends from each corner of the panel to reduce
buckling.”® The span length of this truss generally ranges approximately 25 to 150 feet.

Pratt trusses can be found in several variations. A regular full-slope Pratt has hip
verticals in tension adjacent to the inclined end posts. The end posts of a Pratt half-hip
arelessinclined than those of afull-slope Pratt, and do not horizontally extend the length
of afull panel. Introduced in the late nineteenth century, the Pratt half-hip truss generally
1 ranges from 30 to 150 feet in span length. On the
double-intersection Pratt, introduced in 1847, the end

, JA posts are again inclined such as the half-hip, and the
Double-intersection Pratt Truss Structure’s diagonals extend across two panelsto create
Source: HAER the double intersection.

G) Warren

This truss, patented in 1848 by two British engineers,
eliminates the verticals found in most other truss forms, /\/\/ \/\/\
using the diagonals to withstand both tensile and
compressive forces. Warren
trusses can include verticals, but they serve more as a bracing
unit than as aload-bearing system. The span of thistruss
ranges generally from 50 to 400 feet. A Warren truss comes
in double- and triple-intersection variations aswell. Inthe
double intersection — aregular Warren is superimposed upon
itself to create alattice form — the diagonal s cross each other to create diamond-shaped
elements. Thisform of the Warren often spans from 75 to 400 feet.

Warren Truss Source: HAER

Double-intersection Warren
Truss Source: HAER
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(k)  Fink

Thisrare truss form, patented in 1851 by Albert Fink, a
Baltimore and Ohio Railroad engineer, finds the verticalsin

compression and the diagonalsin tension. The diagonals Source- HAER
originate at the top of the end posts and extend to the bottom of

each vertical member. A similar system of diagonals extends from the top of the center
vertical to the bottom of each vertical. On Fink deck trusses, there is generally no bottom
chord. The Fink trussform has rarely been found in through bridges. The Fink truss,
usually of iron construction, generally spanned from 75 to 100 feet.

() Bollman

The Bollman truss was designed by Wendel Bollman, a —r - .
self-taught Baltimore and Ohio Railroad engineer. In RS ARYE s
the Bollman truss design, introduced in the 1850sand | L NLISESIEE=2p<A )/

used until 1875, diagonals of this truss run from the end Source: HAER

poststo every panel point across the truss. Inthisform,

the verticals are in compression and the diagonals are in tension, much like the Pratt
form. The Bollman truss fell out of favor due to itsinability to handle live load
vibrations.®® The Bollman truss generally spanned 75 to 100 feet, and is considered to be
araretype.

(m) Parker

An adaptation of the Pratt truss (verticals in compression
and diagonals in tension), the Parker, developed in the mid-
nineteenth century, has a polygonal top chord. The

diagonalsin the Parker originate at the lower corner and Source: HAER
radiate upwards away from the center panel. The Parker
spanned between 40 to 200 feet.

(n) Pennsylvania

Using a Pratt truss (verticals in compression, diagonals
in tension) as the basic form, the Pennsylvania truss adds “T /NN
sub-struts that bisect the diagonal members. Likethe | \
Parker, the Pennsylvaniatruss has a polygonal top chord. Source: HAER
The petit version introduced sub-ties. Invented in 1875,

the Pennsylvania truss commonly spanned 250 to 600 feet.
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(o) Baltimore

The Baltimore truss, patented in 1871 and closely related
to the Pennsylvaniatruss, also uses a Pratt system \ /
(verticalsin compression, diagonals in tension) for the &

inner bracing. Like the Pennsylvania, the Baltimore Source: HAER
trussis subdivided with sub-struts providing auxiliary framework along the diagonals.
However, the upper chord remains flat instead of polygonal. If the Baltimore truss has
sub-ties, it is called a petit truss. Baltimore trusses often ranged from 250 to 600 feet.

(p) Lenticular

Lenticular trusses, patented in 1878, also use the Pratt
system (verticals in compression, diagonals in tension) for
itsinner bracing. Both top and bottom chords are in
parabolic curves over the length of the bridge. The span Source: HAER
length generally ranges from 150 to 400 feet. The lenticular

trussisrecognized as arare type.

Q) Stearns

The Stearns truss, patented in 1892, uses Fink inner bracing
(verticalsin compression, diagonals in tension; diagonals
extend from the top chord of the end posts to the center of
each inner panel), and eliminates the verticals at aternate Source: HAER
panel points. The span usually reaches from 50 to 200 feet.

The Stearnstrussis considered to be rare.

(r) Kellogg

The Kellogg truss consists of Pratt inner bracing (verticals
in compression and diagonals in tension) supplemented
with additional diagonals running from the upper chord
panel pointsto the center of the lower chord. The Kellogg Somree: HAER
truss, used in the late 1800s, generally spanned between 75

to 150 feet and is recognized as arare truss type.
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(s) Camelback

The camelback truss, introduced in the late 1800s, isa e ——
Parker with a polygonal top chord of exactly five slopes. 7&
The diagonals in the camelback, like the Parker, originate at kA

the lower corner and radiate upwards away from the center Source: HAER

panel. The camelback was commonly used for spans

between 100 and 300 feet.

(t) Truss Leg Bedstead

Thisform, introduced in the late 1800s, is basically a non-
hipped Pratt truss with vertical end posts. Verticalsarein
compression and the diagonals arein tension. The vertical

end posts extend past the bottom chord and are embedded Source: HIAER
into their foundations. Spans range from 30 to 100 feet. The
truss leg bedstead is recognized as arare truss type.

(u) Wichert

The Wichert truss, invented by E.M. Wichert of Pittsburgh
in the early 1930s, uses diagonals to carry both compressive
and tensile stresses on all but the end posts. The Wichert
truss expands continuously over two or more piers. Itsform i

is characterized by a pin connected, rhomboid-shaped Source: HAER
structural arrangement.'” This truss spans from 400 to

1,000 feet and is recognized as arare type.

(4)  Suspension

Introduced in the United States in 1801, suspension bridges use towers to provide vertical
support for a system of iron chains or wire cables, which suspend the deck of the bridge
and are anchored in their extreme ends.®* The suspension bridge was especially designed
to accommodate long spans. The decks were often stiffened by deck trusses to prevent
collapse due to external forcesinduced by traffic and/or wind loads. In wire cable
suspension bridges, the main cable runs from the anchorage at the abutments over the
tops of the towers for the entire span length. Vertical cables hung from the main cable
support the deck system.
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(5) Movable

Movable bridges, usually found over waterways, alow ships and boats passage along the
water route, and aflow of traffic over the crossing. Depending on its height over the
water, the bridge may allow small craft to pass under it while in-place and carrying
vehicles over theriver. When larger vessels need to pass, the bridge simply moves out of
the way, then returnsto its position after the vessel has dlid through. The four primary
types of movable bridges are: retractile, swing, lift, and bascule. The pontoonisaless
common movable structure.

(a) Retractile

In retractile bridges, introduced in the 1850s, the span retracts horizontally onto the
adjacent roadway to clear the channel for ship passage. These bridges are also known as
Boston draw; pull-back draw; or traversing, sliding, diagonal dliding, and rolling draw.*®
Despite their efficiency, retractile bridges never gained great popularity due to the amount
of land they required.

(b) Swing

The swing bridge, introduced in the United States by the 1870s, employed a through
truss, which was anchored by a central pier that pivoted 90 degrees to alow vesselsto
pass through. When the swing bridge is open, each half acts as a cantilever suspended
over thewater. Two channels are cleared for a ship to pass.®® As ship traffic increased,
swing bridges fell out of favor due to the amount of space they occupied in the channel,
giving way to the bascule and lift bridges, and eventually the high fixed bridge.

(¢  Lift

A lift bridge rises and descends vertically, with the span maintaining a constant horizontal
position. Lift bridges, introduced in the 1890s, typically used beams or trusses to span
between two towers. The bridge deck is raised using support cables that are attached to
rotating drums in the towers. These cables raise the deck vertically, creating a channel for
ships to pass through. The bridge is then lowered to alow vehiclesto cross the
waterway.

(d) Bascule
Bascule bridges, introduced in the 1890s, use a beam or truss deck that can be raised to an

inclined or vertical position. To clear the waterway, the deck is either raised in a vertical
plane or rolls back on a segmental rack. Bascule bridges can be single-leafed, where the
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entire bridge islifted to one side, or double-leafed, where the bridge is bisected and
separates from the center. The rotating leaf is counterbalanced by aweight. Types of
bascule bridges include the simple trunnion, Scherzer-type rolling-lift, and Strauss
trunnion.

The Scherzer-type rolling-lift bascule, developed in the 1890s, has double leaves that rest
on curved supports (segmental girders) that roll in their tracks backwards and forwards to
raise and lower the leaves. The simple trunnion, introduced in the early 1900s, features a
plate-girder construction with a bottom- or rear-mounted segmental operating rack. The
trunnion operates as a counterbalanced lever with the weight of the bascule | eaf
counterpoised with weight affixed to the rear end. Thislever movesin avertical plane on
ahorizontally set pivot. The Strauss trunnion, introduced in 1905, is a variation of the
trunnion bascule that places all of the lever’s counterweight at the extreme end of the leaf,
using a pivoted, parallelogram framework. The simple trunnion became the most
common form for a highway bascule.?

(e) Pontoon

The rare pontoon bridge, developed in the early twentieth century, is usually supported by
aluminum or concrete box pontoons that are anchored to the shoreline with cables. These
cables hold the bridge’ s horizontal alignment and the pontoons support it vertically. Most
pontoon bridges are temporary in nature and used chiefly by the military or in times of
disaster by emergency relief crews.

(6) Beam and Girder

Beam or girder bridges have become a prevalent bridge type in the United States in the
twentieth century. The terms beam and girder are interchangeable as girder smply refers
to alarge beam of metal or concrete. Based on the post and lintel structural system, the
earliest simple beam bridges were constructed of timber and often consisted of a plank
stretched over a waterway supported by abasic pier or block system. As material
technology advanced, the favored materials for beam and girder bridges became steel and
concrete.

(a) Concrete Slab

Introduced in 1909, the concrete slab type is generally gﬂ‘\ E— Q‘H]
favored for shorter spans, and is the simplest and most e
economical of concrete bridge designs. The concrete slab

. L. s . Source: New York State Depattment of
structure includes arigid horizontal piece that servesasthe  Transportation (NYSDOT), Users’

. Manual for Structural Rating Program for
deck and a structural member carrying stressesto the Bridges, (New York State Department of

Transportation, 1995.)
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abutments and/or piers. The introduction of prestressed concrete allowed the concrete
slab form to be used for spanning longer distances.?

(b) Girder, Stringer, or Multi-beam
Using the same structural form as the simple beam structures, girders are fixed structures

consisting of a series of steel or concrete beams placed parallel to traffic, supporting the
roadway directly on their top flanges. Beam and girder bridges are supported by

abutments at the ends of the bridge. The placement of
intermediate piers allows for an amost unlimited total overall
—
] I

bridge length. Limits on shipping, splicing, and girder depths
usually limit the maximum unsupported distance for thistype
of construction to the 320-foot range. Beam and girder

]
-

bridges typically span between 100 and 320 feet, but they can  source: NYSDOT, Users’ Manual. ..
be found up to 1,000 feet.?

The basic form of the concrete girder was developed by the first decade of the twentieth
century, resembling a steel-beam structure encased in concrete. Concrete girders employ
large horizontal members beneath the deck spanning from abutment to abutment or
abutment to pier carrying the load in a post-and-lintel system. Concrete girders rose to be
the most common type of bridge in the United States and can be constructed in various
forms, including simple; continuous; and cantilever girders, box girders, and rigid
frames.®

A steel girder consists of steel beams or plates laid horizontally and utilized as the deck
and as an integral structural component. Small spans, typically less than 80 feet, used
rolled beam sections. Built-up welded plate girders were fabricated for larger spans. The
increased demand for bridges and an economical construction method increased the
popularity of the ssmple stedl plate girder form.

The two basic forms of girder bridges are the deck and through girder. With athrough
girder, the girder extends above the deck and forms a parapet along each face of the
bridge. The through girder was prevaent in the early 1910sto 1930s. Asthe roadway
sections widened and concerns for vehicle accidents rose, deck girders became the norm.
Through girders are still used for railroad bridges and pedestrian structures.
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(¢) I-beam

I-beam bridges, composed of steel |-beams encased in [& j—
concrete, were used by the New Y ork State Department of | ———5————1- )
Highways as standard designs as early as 1910. Prestressed l@ E Zg E
concrete |-beams have been used as bridge superstructures
since the 1950s.

Source: NYSDOT, Users’ Manual. . .

(d) Concrete T-beam

Introduced in the 1910s, T-beams were prevalent from the
1920sto the late 1960s. A T-beam structure features
rectangular concrete “ T-shaped” beams supporting an
integral deck slab or a cast-in-place concrete deck that is
used for the roadway surface.

Source: NYSDOT, Users’ Manual. . .

(e) Rigid Frame

Introduced in the United Statesin 1922, the rigid frame form appears as a simple beam
bridge. However, instead of the deck resting on two abutments, the deck and abutments
are a continuous form — poured monolithically in
one mold. Therigid frame, commonly used for
highway and freeway bridge construction, generally
spans up to 100 feet.”® Both concrete and steel
ridge frames exist; however, concrete is the most
common.

Source: NYSDOT, Bridge Inventory Manual

® Jack Arch

In the late 1920s and early 1930s, the state of New Y ork developed a standard sheet for

short span — 25- to 45-foot — bridge systems that became commonly known as the jack

arch. Steel beams were encased in concrete and the void

between the beams was filled with an arch-shaped

concretefiller slab. The most common material used as _ -

form work for this arch shape was corrugated iron. Brick K f ,ﬁ\\.]é_//
—_

\ E [ Crown

and timber were also used, but on a much more limited — .
basis 2% Source: NYSDOT, Users’ Manual. . .
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(g) Box Beam or Box Girder

A box beam or box girder bridge is afixed bridge consisting of steel girders fabricated by
welding steel platesinto various “box-shaped” sections. The present box girder form —
with its thin-walled, arc-welded structural member —is a post-World War |1 devel opment.
Due to its adaptability to prefabrication and standardization, the steel box girder has
become a popular bridge type.?” The box girder has good
load-distribution characteristics that are easily adaptable
to curved geometric configurations and various span
lengths.®® The orthotropic box girder uses asingle plate
extending the width of the box. Prestressed concrete box — Seurce: NYSDOT, Users’ Manual. . .
units were al'so used, but to alimited extent prior to 1960.

T,

C. Construction Materials
(1) Wood

The earliest American bridges were constructed of timber due to the low cost and
abundant supply of this material during the eighteenth and nineteenth centuries. Simple
wood beams could span about 20 feet; used in an arched truss, truss, or trestle form, wood
was used for longer spans. The pile-and-beam trestle was common for long spans where
piers could be placed frequently, and was especially popular for the railroads. Wood
trusses were the major load carrying components of most covered bridges.

In New York State, builders used local timber to erect bridges, which were often covered,
following patented truss designs. Single-spans reached upwards of 200 feet in length.
The covered wood, Long truss bridge at North Blenheim, which opened to horse-drawn
traffic in 1855 and operated as atoll bridge, had an unusually long span at 228 feet.” At
onetime, New Y ork had as many as 250 covered bridges with the majority concentrated
in the Hudson, Mohawk, Delaware, and Susquehanna Valleys and near the Great L akes
and St. Lawrence River. Though covered bridge building peaked in the third quarter of
the nineteenth century, scattered examples continued to be built in the state. In New Y ork
City, wood was a so used to construct movable bridges.*

An exposed wood bridge may be expected to last 20 to 30 yearsif it is not damaged by
fireor aflood. Itsimpermanence was an accepted fact of bridge-building practice in early
America. Wood fell out of favor for highway bridge construction as the transportation
loads increased and new materials became economical. By the twentieth century, wood
was rarely used for road bridges.®
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(2) Stone

Stone is a strong bridge-building material, particularly as used for arch construction.
Except for the simplest stone slabs over narrow streams, all stone bridges are arches.
Although the material requires little maintenance, stone was not readily used for highway
bridges. The requirements for skilled labor and suitable material made the construction
of stone bridges costly and time-consuming. However before poured concrete became
common, stone was widely used in the construction of bridge piers and abutments. When
stone was selected for bridge building, it was typically because the material was available
locally or the sponsoring town desired an aesthetically pleasing structure — perhaps to
accentuate an important main street crossing.*

Most stone arch road bridgesin New Y ork dated from the 1840s through 1890s and were
built by local craftsmen. For example, brothers who were recent immigrants from
Germany built athree-arch bridge in Jefferson County of hand-cut stone.*® By the late
nineteenth century, three stone arch bridges traversed the Genesee River in Rochester: the
1857 Main Street Bridge, the 1893 Court Street Bridge, and the 1893 Andrews Street
Bridge. The segmental arch design of each bridge complemented the nearby Erie Canal
Aqueduct, built in 1842.3

(3) Iron

Iron was introduced into bridge construction in 1779 at Coalbrookdale, England, and first
used in the United States for membersin 1840. In thisyear, William Howe used
turnbuckled iron rods for the vertical tension membersin a structure.® The same year,
Squire Whipple used cast iron for compression and wrought iron for tension membersin
abowstring arch-truss over the Erie Canal at Utica®*® Used by both railroad and highway
bridge builders, iron was originally combined with wood in bridge construction. Later,
iron stood alone, supporting heavy live load. Iron became the dominant material for
bridges by the 1850s and held this position until it was replaced by steel by the end of the
nineteenth century.

Many of the earliest iron bridges built on roadways in New Y ork used the bowstring arch-
truss design. Following Squire's patent, bowstring arch-trusses seem to have been built
throughout the state with known examples spread from Allegany to Dutchess Counties
and many locations in between. For example, the Van Wyck Lane Bridge was a two-span
Whipple truss built in Claverack in 1870 along the original post road from New Y ork to
Albany.*’
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The classification system to determine whether metal is cast iron, wrought iron, or steel (a
derivative of iron) depends on the carbon level found in the metal. Cast iron has the
highest percentage of carbon; wrought iron has been worked further to reduce the carbon
level; and steel has the least amount of carbon. Carbon in metal reduces the ability to
withstand tensile forces, making the metal more brittle and likely to fail under tensile
stress. Each form of metal possessed strength in compression.®

(4) CastlIron

Cast iron, found in bridges by the late 1700s, was not commonly used for bridge building
due to the difficulty in obtaining the material. By 1840 cast iron had become more
prevalent in bridge construction, and was combined with wood and sometimes stood
alone. Cast iron withstands compressive forces well enough, but performs poorly under
tension. With its use of compressive forces, the arch bridge was most suited for cast iron
construction. In America, the cast iron arch never gained popularity — probably because
foundries were not able to cast the large pieces required to assemble an arch. By the
1850s cast iron lost favor to wrought iron, which had alower carbon content creating a
less brittle material .*

(5) Wrought Iron

By the mid-1800s wrought iron was readily used in bridge construction; however, the
high temperature required to eliminate carbon made wrought iron production difficult and
expensive. In the nineteenth century an indirect method of producing wrought iron was
introduced in Americathat used less fuel and allowed the material to be produced in
larger quantities. Purer than cast iron, wrought iron has superior tensile strength and
ductility. The material was far from reliable, however, suffering from impurities that
caused numerous bridge failures. Wrought iron was the preferred metal until the 1890s
when steel, with its minimal carbon content, was introduced.®

(6) Steel

With the introduction of new manufacturing processes, steel became available for
structural use, such asin bridge construction. Steel demonstrated strength and versatility,
resisting the failure that had plagued its iron predecessors. Rolled steel beams were
introduced in 1885, facilitating the material’ s use for short bridge spans. By 1895 steel
overtook iron as the metal of choice.

Improvements to steel in the late 1930s through 1960 increased the material’ s strength
and durability. Asaresult, span lengths were able to increase and new designs were
used.
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(7)  Concrete

Concrete was first used in American bridges as early asthe 1870s. First used without
reinforcement, plain or mass concrete worked solely under compression and was only
applicable to the arch form. Concrete became more common for bridge building after
methods of reinforcement with metal wire and steel were introduced, improving
concrete’ stensile strength. For example, in the Melan system developed in the 1890s,
paralel steel |-beams were embedded into the concrete. By the 1930s prestressing was
adopted as a method of concrete reinforcement. Prestressing involves compressing
concrete with heavily loaded wires or bars to improve its tensile strength.**

Reinforced and prestressed concrete is used in several types of highway bridges—from
archesto beams and girders. Concrete allows a great deal of flexibility in bridge form.
For example, arches can span longer distances and beams and girders can be built quickly
and efficiently, in many forms. Aesthetics can be added to the supporting form if desired,
giving the bridge a decorative ook while remaining sturdy and functional.

(8) Aluminum

By 1925 aluminum was an established metal for construction. Its use was facilitated by
production during World War | and a search for new applications following thewar. Asa
bridge construction material, the advantages of aluminum include its economy, strength,
ease of handling, corrosion resistance, and minimum maintenance. In 1946 the
Aluminum Corporation of America built an aluminum girder railroad bridge. The
material has not been commonly used for highway bridges, though afew examples were
built in New York. Modern aluminum bridges appear to be used primarily for pedestrian
bridges and utility crossings.*

D. Technological Developments in Bridge Engineering

(1) Development of Truss Bridges

Trusses were introduced for railroad bridgesin the early 1800s, and the railroad
companies set the pace for bridge building for much of the nineteenth century. The
history and devel opment of truss bridges is closely related to the country’s early bridge
designers, including railroad engineers, who experimented and perfected numerous
structural forms that often resulted in patents. Different truss configurations were initialy
invented and patented for railroad use and these truss types were soon applied to carriage,
pedestrian, and road bridges. Of the many truss types, the Warren and Pratt types came to
dominate road bridge construction by the late nineteenth century.
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The evolution of construction materials during the nineteenth century also affected truss
types. Initially, wood was selected due to its availability and durability. New truss types
were facilitated by introduction of metal to bridge construction. To strengthen the bridge,
cast iron was integrated into simple wood truss forms. Metal truss road bridges were first
built of cast iron and then wrought iron, which was favored by the mid-nineteenth century
due to its ability to adjust to changes in the way atruss distributesits loadings. By the
1890s steel was available and overtook iron as the material of choice.”

Truss members can be joined with pins, rivets, or bolts. The use of pin connections,
introduced in the 1840s, allowed for easier erection of bridges, much of which could be
completed off-site. Thefirst bridge utilizing pin connections was built in 1858 for the
Lehigh Valley Railroad, designed by their chief engineer John W. Murphy. Pin
connections remained popular until the end of the nineteenth century when they were
replaced by riveting.* Factory riveted connections emerged in the 1880s and field riveted
joints were introduced in 1908.* The Quebec Bridge (contract let in 1911) was the first
major trussin North Americato use riveted connections instead of pin.*® Riveting was
replaced by high strength bolts, developed and used after World War 11, which connect
steel by atight clamping action produced by the high tension stressin the bolt. The high
strength bolt is favored becauseit is as strong as arivet, yet easier to install and remove.

(2) Development of Steel Arch Bridges

Innovations in bridge design leading to the steel arch resulted from advancementsin the
development of steel, the use of welding, the invention of the high-strength bolt to replace
the hot-driven rivet, and erection methods that eliminated the need for falsework.*’
Completed in 1874, the Eads Bridge in Saint Louis was the forerunner of modern steel
arch bridges. The Eads Bridge was the first important use of steel for any type of bridge
construction using steel for the iron ribs that typically had been wrought iron.

The Eads Bridge was also notable for its foundation design and erection methods. James
Eads improved the European method of using pneumatic-caissons, and the Eads Bridge
was the first significant use in America of compressed air and the deepest use of
compressed air at that time anywhere.® Innovationsin erection included the first use of
cantilever principle for bridge construction. Construction of the arch did not use
falsawork below the structure, but was constructed by cantilevering the falsework above
the abutment or the pier to balance the arch’ s thrust. Plowden’s praise for the Eads
Bridge states:

“ Almost everything about it was without precedent; the choice of material, the
decision to use arches instead of using trusses for suspending the bridge, the
length of the spans, the methods of construction, the use of pneumatic caissons,
the depth of the foundations, the cantilevering of the arches, the stringent
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specifications that forced the mills to produce high-quality steel, and the proof
that steel could be used as a structural material .”*°

Although the Eads Bridge was the first important use of steel, the railroad bridge over the
Missouri River at Glasgow, South Dakota, was the first bridge to be built exclusively of
the new metal. Completed in 1878 by General William Sooy Smith, the Glasgow Bridge
had all-steel spans.™® Developments in steel arch construction led to the completion of the
1889 Washington Bridge in New Y ork City. This bridge was thefirst in the United States
to use plate girders for the arch ribs, creating a two-hinged arch that is rigid throughout
but hinged at the abutments.™

The steel arch form continued to be used and the 1916 Hell Gate Bridge in New Y ork
City, spanning 977 feet, was the longest steel bridge in the world at the time of its
completion. This arch bridge was erected by cantilevering each half using a steel tieback
system.” The Hell Gate Bridge, constructed using massive steel members, was built to
support four ballasted railroad tracks. Additional innovations of the Hell Gate Bridge
included the use of high-carbon stedl, large rivets, heavy splicing, special pivot or rocker
joints at chord splices, braking girdersin the floor, and cantilever arrangement of the
floor laterals.*

The 1931 Bayonne Bridge over the Kill van Kull between Staten Island and Bayonne,
New Jersey, was built as the longest steel arch in the world at 1,675 feet from center-to-
center of arch bearings.> Designed by Othmar Hermann Ammann with Cass Gilbert, the
parabolic two-hinged arch was structurally similar to the Hell Gate Bridge. An arch was
chosen over a suspension or cantilever because a suspension bridge would require more
steel than other types and the cantilever required major excavations for anchorage
because of the rock river bottom. The span needed to provide a high vertical clearance
for the busy waterway without an intermediate pier.*> The Bayonne Bridge was the first
major bridge to use a new steel of carbon-manganese, instead of nickel, which was about
50 percent stronger and cheaper for its main structural members. Another technological
innovation of the Bayonne Bridge was the prestretching of the wire rope prior to cutting.®

(3) Development of Suspension Bridges

Although the construction of suspension bridges began in the early nineteenth century, the
early history of this type was tarnished by bridge failures. Beginning with the collapse of
the Wheeling and Belmont Bridge over the Ohio River in 1854 (5 years after its
completion), the principles of aerodynamic stability posed challenges to bridge designers
and engineers.
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Suspension bridge construction began with the use of iron chains. Judge James Finley of
Uniontown, Pennsylvania, designed and built the first all-metal suspension bridge in 1801
over Jacob’s Creek at Uniontown, Pennsylvania. This 70-foot-span bridge was the first
suspension bridge in the world to use arigid, level deck for vehicular traffic.>’

Due to the failure of some early nineteenth-century chain suspension bridges, iron chains
were deemed not fully suitable for suspension bridges. In both the United States and
France, wire cables replaced iron chainsin the first half of the nineteenth century and
proved to be superior for long-span bridges. Based on French technology, Charles Ellet
designed the first successful wire suspension span in the United States — the 1842
Fairmount Park Bridge over the Schuylkill at Fairmount, Pennsylvania.>®

In the mid-nineteenth century, the suspension bridge underwent a major technological
transformation made possible by the use of a new material —wrought iron. Asaresullt,
suspension bridges were able to exceed a clear span of 1,000 feet.®® Another mid-
nineteenth century invention that advanced suspension bridge technology was John
Roebling’ s introduction of aerial spinning for the construction of the 1854 Niagara Falls
railroad and carriage suspension bridge.*® Plowden refers to the Niagara Bridge “as the
first modern suspension bridge, and it proved beyond doubt that the wire suspension
system was reliable when properly understood and properly erected.”®*

Roebling’ s Brooklyn Bridge, completed in 1883, also made significant contributions to
the future of suspension bridges and bridge engineering. The Brooklyn Bridge was the
first to use steel cables, which allowed it to span 1,595 feet, becoming the longest
suspension bridge.®

Early twentieth century innovations were demonstrated in the 1903 Williamsburg Bridge
over the East River in New Y ork City, which was the first large suspension bridge to be
built with steel towers rather than iron, concrete, or stone towers, and surpassed the
length of the Brooklyn Bridge by 5 feet.®® The 1909 Manhattan Bridge over the East
River in New Y ork City also demonstrated several innovations. The Manhattan Bridge
was the first application of Melan’s 1888 deflection theory, which proved that as the dead
weight of a span increases, the need for stiffnessin the bridge’ s deck decreases and,
therefore, deep trusses were unnecessary for stability.** By incorporating fixed steel
towers and air-spinning the cables, the construction of the Manhattan Bridge was more
mechanized than methods employed for the two earlier East River spans —the Brooklyn
and Williamsburg Bridges.®

Suspension bridge construction was advanced by innovations of the late 1920s and early
1930s. The self-anchoring suspension bridge was introduced in the United States by V.R.
Covell in 1926-28 for the design of the Sixth, Seventh, and Ninth Street Bridges over the
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Allegheny River at Pittsburgh.®® David Barnard Steinman and Holton Duncan Robinson
introduced subsequent innovations on the 1930 Waldo-Hancock Bridge at Bucksport,
Maine, including the application of the Vierendeel truss to tower construction and the use
of prestressed wire-rope cable to the United States.®” These innovations led to the
erection of monumental suspension bridgesin the 1930s. The 1931 New Y ork City
George Washington Bridge almost doubled the free spans of all previous suspension
bridges at 3,500 feet — a feat made possible by improvementsin steel wire.®®

In his design for the George Washington Bridge, Ammann proved that suspension bridges
did not need stiffening trusses attached to the side if the dead weight of the bridge' s road
deck and cables were properly configured. The elimination of stiffening trusses led to the
evolution of suspension bridges that were lighter and less expensive.®® Another
engineering innovation introduced in the George Washington Bridge was the use of rigid
towers replacing the towers designed as steel bents or frames fixed at their base and
flexible to withstand bending from unequal cable pull.”

Continued technological developments are evidenced in the simultaneous construction of
two suspension bridges in San Francisco — the 1937 Golden Gate Bridge and the 1937
San Francisco Bay Bridge — which set new records, including feet between towers, tower
height, and total length of deck cable.”* Another 1930s bridge, New Y ork City’s 1939
Bronx-Whitestone Bridge, with a main span of 2,300 feet, was the first bridge to use solid
plate girders as stiffening membersin along suspension span.” However, this bridge
was later rebuilt with conventional trusses over the plate girders for increased safety.”

The 1940 collapse of the Tacoma Narrows Bridge led the engineering profession to
reevaluate the design, stability, and construction of suspension bridges. With bridge
construction at a standstill during World War |1, anew era of suspension bridge design
emerged in the 1950s.”* Steinman’s 1957 Mackinac Strait Bridge, according to Plowden,
“may be the most aerodynamically stable suspension bridge.” 1t employed 38-foot-deep
stiffening trusses that were 68 percent stronger than the Golden Gate Bridge's.” Post-
1960 suspension bridgesin New Y ork continued to demonstrate the evolution of
suspension bridges. A list of New Y ork’s ten longest suspension bridgesis found in
Table 1.
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Table 1
Ten Longest Suspension Bridges in New York’

Date Bridge Length (feet)
1883 Brooklyn 1,595
1903 Williamsburg 1,600
1909 Manhattan 1,470
1930 Mid-Hudson, Poughkeepsie 1,000
1931 George Washington 3,500
1936 Triborough 1,380
1939 Bronx-Whitestone 2,300
1960 Ogdensburg-Prescott International 1,150
1961 Throgs Neck 1,800
1964 Verrazano-Narrows 4,260

(4) Development of Cantilever Bridges

Thefirst cantilever bridge in the United States was the 1876-77 Kentucky River Bridge at
Dixville, completed by Louis Frederic Gustav Bouscaren, chief railroad engineer, and
Charles Shaler Smith of the Baltimore Bridge Company. The bridge wasredly a
composite continuous and cantilever truss, because a hinge was introduced at the points
of contraflexure.”” Charles Conrad Schneider helped develop the cantilever form in the
United States with the design of the counterbalanced cantilever with arms supporting a
simple suspended span. Early notable bridges by Schneider include the 1883 Niagara
River Bridge and the 1880s Fraser River Bridge of the Canadian Pacific located in British
Columbia.”® The 1889 Poughkeepsie Bridge over the Hudson River was notable for the
depth of its foundations, which were constructed in timber caissons using the open
dredging process.”

The cantilever became popular for medium-span bridges because it eliminated the high
cost of building anchorages for suspension bridges and saved materials. The 1909
Queensboro Bridge over the East River in New Y ork City was the longest cantilever in
the United States. The Queensboro Bridge had no suspended spans, which was unique
among cantilevers of its size designed with a single hinge to prevent the reversal of
stresses.®® Development of the cantilever form led to the 1955 Tappan Zee Bridge,
connecting Tarrytown and South Nyack, New Y ork.

MEAD & HUNT
N133A023\N133-99A\11-99 36



(5) Development of Movable Bridges

Whipple's designs for short lift spans to cross the canalsin New Y ork beginning in 1872,
were an early use of the swing span in the United States.®* Later developmentsin
movabl e bridges included John Waddell’ s 1893 patent for a vertical lift bridge first
applied to the 1894 vertical lift bridge crossing of the South Chicago River at South
Halsted Street in Chicago.®

In the late nineteenth century, bascule bridges became dominant for movable bridges with
anumber of patents for the two main types— trunnion and rolling lift. The Harman
bascule design of William Harman was patented in 1888 for a double-leaf jackknife span.
Developed by Chicago city engineer John Ericson, the first trunnion type bridge, which
became known as the Chicago type bascule, was completed in 1902 at Cortland Street.
The first Scherzer type rolling-lift bascule bridge was built in 1894 over the Chicago
River for the Metropolitan Elevated Railroad based on the 1893 patent by William
Scherzer . . % In 1893 and 1895, Max G. Schinke applied for patents for arolling-lift
type bascule and the first bridge built was the 1895 Sixteenth Street Viaduct crossing the
North Menominee Cana in Milwaukee.®

Later patents for variations on the simple trunnion design were granted to Joseph B.
Strauss in 1905 and 1906. Commonly referred to as the Strauss type, these bascules link
the counterweight to the leaf with pivoted framework so as the leaf moves up and down,
the counterweight maintains at the end of the leaf.® The improvement of machinery also
led to the development of bascule bridges. The Hopkins Bascule Bridge patent of 1936
provided a common base for operating machinery that could be assembled in the shop
and simplified field erection.®

Movable bridgesin New Y ork allowed for vehicular crossing and water navigation of the
state’s canals and rivers. For example, New Y ork City included a number of movable
bridges erected over the Harlem River. In the 1930s, the state set two records for largest
and longest lift spans (see Table 2).

(6) Developments and Innovations of Concrete

America sfirst use of concrete was for the 1872 pedestrian Cleft Ridge Bridgein
Brooklyn's Prospect Park using plain or mass concrete in an arch form. Until reinforced
concrete was developed, the arch was the only form available for concrete bridges. The
bridge was constructed of a newly patented, precast “artificial stone” known as béton
agglomére or béton Coignet, named after its French inventor. The new material could be
cast on-site and offered economy in cost and allowed for ease in the production of
ornamental details.?’
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The development of reinforced concrete allowed for many innovations in both materials
and bridge construction methods. German native R. Jean Monier’s patents for reinforced
concrete were purchased by Gustav A. Wayss and introduced in the United Statesin
1884.2% Asearly as 1885, the design competition for the Washington Bridge over the
Harlem River in New Y ork City included Thomas Clarke’ s unsuccessful proposal for a
reinforced concrete bridge. Clarke’ s untested design recommended a two-span concrete
arch in which the arch barrel would be reinforced with wrought-iron |-beams inserted at
the crown and the haunches. Four years later in 1889, the first reinforced concrete arch in
the United States was constructed in Golden Gate Park, San Francisco. Designer

Ernest L. Ransome’s Alvord Lake Bridge used a system of twisted bar reinforcing for the
20-foot bridge.®

Varied methods of reinforced concrete were devel oped and used for bridge construction
throughout the United States and in New York. In 1894 thefirst bridge in the United
States using the Melan system — a 30-foot highway bridge — was completed at Rock
Rapids, lowa. The Melan system, which used curved rolled steel 1-beams parallél to each
other imbedded within the concrete, became a common concrete construction method.®
Emperger received two patents in 1897 for modifications to the Melan system — one
added horizontal I-beams as reinforcing into the deck slab, and one inserted radial bars
into the spandrel walls to join the arch and deck beams.™ Edwin Thacher, engineer of the
Melan Arch Company, also modified the Melan patent to create the Thacher system,
which used atwo-tier system of reinforcement and was thereby more flexible than the
Melan system.? Another variation of reinforced concrete was the Kahn system, which
used aflat bar with the outside edges cut and bent upward to form shear reinforcement.
The first concrete cantilever bridge in the United States — the 1905 Marion Street Railway
Bridge in Marion, lowa— used a pair of cantilever girders reinforced with Kahn trussed
bars.*®

A number of other patents for reinforced concrete bridges in the late nineteenth and early
twentieth centuries led to technological improvements and innovations. Patented features
included: cored abutments, double arches, pavement ties, hinges, unsymmetrical end
spans over sloping ground, portal features, T-shaped arches, trussed slabs, and collapsible
centers.*

Flat-slab construction, invented in 1900 by Swiss engineer Robert Maillart, contributed
an innovation to concrete construction by combining the supporting arch with the
stiffening wall and the deck into a single cohesive unit to meet the demands of increasing
loads.® The Maillart system later proved to be “cost effective” because it eliminated all
but functional material and the concrete slab became an active bearing surface.® In 1908
another flat-slab construction method using mushroom columns to support a slab was
developed by Claude A.P. Turner.”’
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American concrete bridge development evolved in the early twentieth century with the
Oregon State Highway Department’ s introduction of a new method of reinforcement
largely developed by Frenchman Armand Considere.® At Latourelle Falls, Oregon, the
1914 Columbia Highway Bridge' s three spans applied Considere’ s method of reinforcing
with tension bars used in the square-section of the rib and bonded to the rib by specially
designed hooks.® This bridge, according to Carl W. Condit, “established the essential
form of the concrete arch throughout its subsequent history in the United States.”*®

The use of rigid frame in concrete construction was introduced in the United Statesin the
early 1920s with the construction of 74 bridges on New Y ork’s arterial parkway systemin
Westchester County under the direction of Arthur G. Hayden, county engineer. Hayden
developed a standard form for the rigid frame bridges, which alowed for efficiency and
economy of materials. The achievements of rigid frame construction were surpassed in
coming decades by prestressing, which proved to be more economical .**

Early developmentsin prestressed concrete included patents in the late nineteenth and
early twentieth centuries, however, the material was not readily used for bridge
construction until innovations by Eugéne Freyssinet in the late 1920s. Freyssinet’s 1928
patent was significant, as it demonstrated the necessity of high-strength steel for
successful prestressing, which increased the overall strength of concrete.’® The
prestressed-concrete girder, developed by Freyssinet, was both economical and versatile
being applicable continuously or as a cantilever, abox girder or rigid frame.’® Thefirst
large prestressed girder in the United States was Philadelphia s 1950 Walnut Lane
Bridge. Contributions of both Maillart and Freyssinet allowed for concrete bridges to
break away from the arch form leading to the popular concrete girder.

Begun in the late 1950s, the use of precast bridge elements was another advancement that
provided for economical bridge construction.’® Concrete bridge construction
advancements during the late nineteenth and early twentieth centuries were achieved
because of the development of high-strength steel, high-strength concrete, means of
prestressing, and development of heavy equipment to handle precast and preassembled
pieces.'®

(7) Aluminum - Introduced as New Building Material

Aluminum was first used in bridge construction in 1933 to replace the wood and steel
floor beams, stringers, and deck on the 1882 Smithfield Street Bridge in Pittsburgh,
Pennsylvania. The new high-strength aluminum alloy floor system was designed and
tested by the Aluminum Company of Americain hopes of promoting the use of its
product.’®
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Early bridges of aluminum construction followed, including the Aluminum Corporation
of America s 100-foot deck girder span to carry a spur railroad track to its plant at
Massena, New Y ork, in 1946 and a 90-foot double-leaf bascule for railroad and highway
usein England in 1948. Thefirst all-aluminum highway bridge, an arch bridge with a
290-foot-span, was completed in 1950 in Arvida, Quebec.”” In 1958 awelded aluminum
girder highway bridge was constructed for the Interstate Highway in Des Moines, lowa.
The bridge’ s structural members were constructed of flat-plate, non-heat-treatable
structural aluminum alloys, supporting a composite concrete deck.'®

In the late 1950s the New Y ork State Department of Public Works studied the use of
aluminum in bridge construction as a means of more effective and economica methods
of construction. Prior to 1961, afew aluminum bridges were completed by the New Y ork
State Department of Public Works: arolled aluminum section to carry the Long Island
Expressway over Jericho Turnpike in Nassau County in 1959, and two aluminum
highway bridges of semi-monocoque design (type of construction in which the outer skin
carries all or amgjor part of the stresses) were under construction over the Sunrise
Highway Extension on Long Island in 1960.'%°

Additional technological firsts and important dates are given in Table 2.

Table 2
National Technological Firsts and Important Dates

Date Innovation/Firsts Bridge and Location
1836  First all-meta bridge in the United States.*° National Road over Dunlap Creek in
Brownsville, Pennsylvania
1858  First bridge utilizing pin connections. ™ Lehigh Valley Railroad Bridge at
Phillipsburg, New Jersey
1860  First suspension bridge with metal towers.™? Allegheny River Bridge at 6™ Street in
Pittsburgh, Pennsylvania
1905 Possibly the first concrete arch bridge reinforced with Lake Park Pedestrian Bridge,
Kahn trussed bars.'® Milwaukee, Wisconsin
1911 Construction begins of first major trussin North America  Quebec Bridge over the St. Lawrence
using riveted connections.*** River, Canada
1924 Record for the longest suspension span (1,632 feet) inthe  Bear Mountain Bridge across the
world.*" Hudson River, below Albany, New Y ork
1928  First all-welded bridge.*® Westinghouse Company Railway Bridge,
Chicopee Falls, Massachusetts
1929  First true rigid-frame girder bridge in the United States.™  Bronx River Parkway over railroad

tracks at Mount Pleasant, New Y ork
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Table 2

National Technological Firsts and Important Dates

Date Innovation/Firsts Bridge and Location
1931 Introduction of the tied concrete arch in the United Oregon
States.lls
1931  First long span three-hinged steel arch bridge.™ New Croton Reservoir, Taconic State
Parkway, New Y ork
1933 Largest and heaviest lift span in the world at Albany-Rensselaer Bridge over the
3,000 tons.'® Hudson River, New Y ork
1936  Largest hingeless arch in the world — 800 foot span.** Henry Hudson Bridge over the Harlem
River at Spuyten Duyvil, New Y ork
1936-  First steel Vierendeel girder bridges constructed in the Flood control project in Glendale,
37 United States.’ Los Angeles County, California
1937  Longest highway vertical lift bridge in the world.*? Marine Parkway Bridge across Jamaica
Inlet in New Y ork City
1937 Introduction of the continuous girder in the form of a Washington State Department of
hollow box in the United States.™ Highway bridge over the Henderson Bay
at Purdy
1950 Longest girder lift span in the United States — spans Pedestrian bridge over the Harlem River
312 feet.® from Manhattan to Ward’s Island, New
York City
1959 Longest plate girder in the United Stateswith amain span  American Rapids Bridge over the
of 450 feet.'® Niagara River, New Y ork and Canada
1959 Construction began on the longest post-tensioned Binghamton-to-Canada Expressway

concrete bridge — a 320-foot structure.*”

Bridge over the Oneida River at
Brewerton, Onondaga County, New
York
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3. History of Bridge Design and Construction in New York State

A. Introduction

This chapter outlines significant trends in bridge design and construction in New Y ork State.
These trends are presented chronologically and separated into four sections: 3B — Early Period of
Bridge Construction (Pre-1908),; 3C — Introduction of Standardization (1908-29); 3D —
Depression Era Bridge Construction (1930-40); and 3E — Modern Bridge Building (1941-60).
The information contained within this chapter is primarily based on annual reports of New Y ork
State transportation agencies. Dates that marked transitions in bridge-building activity are
emphasized. For example, during the years of World War 11, bridge construction came to a halt
in New Y ork because materials were unavailable. The chapter also examines legislation
affecting bridge construction, particularly where it concerns the provision of state and federal
fundsto local governments.

Although the earliest surviving bridgesin New Y ork were built in the mid-nineteenth century,
bridge-building activity commenced much earlier. This history of bridge construction in New
Y ork looks briefly at the late seventeenth and eighteenth centuries to provide a context for later
bridge-building activity. Its main focus is on standing bridges that were built before 1961 and
continue to carry vehicular traffic on the state’' s public highway system.

The chapter isintended to facilitate the application of National Register Criterion A to surveyed
bridges during a subsequent phase of this project. Criterion A recognizes bridges that are
associated with single events, a pattern of events, repeated activities, or historic trends that are
significant within the context of New Y ork’ s bridge-building history. To qualify, a bridge must
have an important association with the event or historic trend, and it must retain integrity.

Chapter 3's background on bridge building may aso aid the application of Criterion C to
surveyed bridges. According to National Register Bulletin 15:

“A structure is eligible as a specimen of itstype or period of construction if it isan
important example (within its context) of building practices of aparticular timein
history. For properties that represent the variation, evolution, or transition of
construction types, it must be demonstrated that the variation, etc., was an important
phase...”

The trends in bridge design and construction in New Y ork State presented in this chapter
contribute to an understanding of building practices at specific times.
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The history of bridge building in New Y ork is followed by two related sections. First,
biographical information on designers and planners that influenced New Y ork bridge building is
presented alphabetically. Second, bridge-building companies known to have been active in New
Y ork are presented, also in alphabetical order. The application of Criterion B, for an association
with persons significant to New Y ork’s past, and Criterion C, for the work of a master or for a
bridge’ s expression of distinctive characteristics of a construction practice, will benefit from
these final sections.

B.

Early Period of Bridge Construction (Pre-1908)

(1) New York’s First Bridges

Bridge building went hand-in-hand with the early European settlement of New Y ork as
new land became accessible to pioneers. Bridges were chosen for crossings when their
construction was feasible and economical. For example, Dutch settlers built the first
wood bridges over canalsin lower Manhattan in the 1650s. For larger crossings, ferry
service was often the practical transportation choice. Although many designs were
proposed for a bridge linking Manhattan and Brooklyn in the eighteenth century, New
York City’s East River remained elusive to bridge builders until well into the nineteenth
century. Instead, ferries accommodated early commuters to Manhattan from Brooklyn
and New Jersey.

Bridges were constructed to aide the military and facilitate settlement. The 1777 bridge —
described as a floating structure more than 350 feet long — that crossed Lake Champlain
between the Ticonderoga, New Y ork, and Mount Independence, Vermont, facilitated
communication between two revolutionary forts and blocked passage of enemy ships.
The state erected a bridge over the Ausable Chasm in 1793 to carry aroad connecting the
villages on the western side of Lake Champlain.**® The 1812 bridge crossing the Genesee
River at Rochester joined the east and west sides of a main route for settlers,’®

128

Many towns bore responsibility for the construction and maintenance of bridgesin New
York. In 1797 residents of the town of Homer, Cortland County, elected to build a bridge
that would be funded by local taxes. This bridge, which was the town’ sfirst, was
constructed of wood.** It soon became apparent that towns could not withstand the
entire expense and, by 1801 an act was passed to give each county board of supervisors
the power to assist towns.**

The state’ s major involvement in transportation development during the nineteenth
century was the building of the canal system. Though the state legislature held the power
to lay out highways and build bridges for public use, the state did not typically engage in
bridge building. Instead, the legislature delegated a county board of supervisorsto
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undertake a publicly funded project, or authorized a private company to build atoll
bridge.*®

In the early nineteenth century public bridge projects were undertaken statewide with
towns and counties taking the lead. The state passed special legislative actsto assign
financial responsibility for individual bridge projects, sometimes one town was levied,
sometimes two towns, and sometimes an entire county. In 1806 the St. Lawrence County
Board of Supervisors authorized the town of Massenato raise taxes for the construction
of abridge over the Grasse River. The state contributed less than a third of the cost.™®* In
1812 the commissioners of highways for the towns of Northfield and Southfield,
Richmond County, agreed to rebuild their local bridge of wood at joint expense.**®

Bridge building was a business venture for some individuals, beginning in the late
eighteenth century. In 1799 the town trustees of Southampton granted James Mitchell the
right to build a bridge from Sag Harbor to North Haven. In 1831 the Payne Bridge
Company was incorporated to build awood drawbridge at this same site. When the toll
company dissolved in 1868, the bridge was taken over by Suffolk County.**

Many private bridge-building ventures struggled to regain the initial investment. The
Cayuga Bridge Company completed a short-lived wood trestle bridge across Cayuga Lake
in 1800. The company operated it as atoll bridge for passengers traveling from Cayuga
to Bridgeport until the structure collapsed and was replaced by aferry. In 1813 the
private company decided to rebuild, constructing a Long type bridge that lasted for about
20 years. A third bridge, built in 1833, served until 1857, by which time it was
impassable and its operators were broke.** When the 1817 wood arch bridge over the
Genesee River at Carthage collapsed only 3 years after it was built, the businessmen who
had erected the bridge still owed the state for aloan issued to help with the
construction.**®

(2)  Bridge Building Increases in Mid-Nineteenth Century

In 1838 state law gave the board of supervisors control over bridge projectsin their
respective counties, ending the frequent application of local governments and
corporations to the state legislature for authority to build bridges. County boards gained
authority to levy and collect money for bridge projects. If the cost of repairing or erecting
“any necessary bridge” would unreasonably burden atown, the county board of
supervisors had the authority to raise funds countywide.™*
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Across New Y ork, bridges were built on the initiative of towns that were responsible for
their local public highways and bridges. Town commissioners typically assigned an
overseer to individual improvement projects. Residents could apply to the town to
demand that a bridge be constructed or repaired. Likewise, one town could compel an
adjoining town to participate in a bridge project.**

The state legislature limited counties’ taxing authority and imposed borrowing limits on
towns wishing to construct bridges. For example, an 1849 act of the legislature gave
towns the right to borrow up to $4,000 for the repair or construction of aroad or bridge.
In 1859 county boards were able to levy a maximum of $1,000 from the towns per year
for public improvements. Though the office of state engineer and survey was established
by the legidlature in 1846 and given responsibility for engineering work on the canals,
raillroads, and highways, it seemsto have had little involvement with nineteenth century
bridge building.**

An 1848 state law allowed a minimum of five people to form a corporation for the
purpose of constructing and owning a bridge. The director of such a corporation had to
be aresident of New York. When any corporation wished to build a bridge, it applied to
the county board of supervisorsfor permission. A board would grant an application when
the construction of a bridge would serve public interests. Corporations that built toll
bridges were liable for their repair. Every private bridge had to be constructed with a
“substantial railing or siding, at least four and a half feet high,” and be certified by the
county judge as safe before tolls could be collected.* If a corporation owning atoll
bridge dissolved, the bridge transferred to public ownership.

Bridge-building activity increased as individuals and local governments recognized that
the economy depended on transporting agricultural goods to market. Increasingly, sound
bridges were constructed on vital transportation routes. Since most bridge building was
the responsibility of local governments, town officiasrelied on local expertise and
resources to complete new bridge projects.

During the nineteenth century, traditional stone arch construction was common for small
crossings, particularly in areas where stone was readily available. Longer crossings were
typically traversed with less expensive, wood bridges. Builders used local timber to erect
bridges, which were sometimes covered, following patented designs. The Burr arch-truss
and the Town lattice truss were especially popular in the state. After metal became
popular for bridge building in the 1870s and 1880s, stone continued to be used where
material and craftsmen were locally available. In later decades, wood was sometimes
favored when an economical solution was needed.
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(3)  The Proliferation of Bridge-building Firms

The prefabrication of interchangeable parts reduced costs and gave rise to numerous
bridge-building companies that were able to produce stock members and ship them by rail
for construction on-site. By 1880 the number of bridge engineers and manufacturers
proliferated as many new firms were established.

Two productive bridge-building firmsin New Y ork were the Groton Bridge Company,
founded in Groton, New Y ork, and the Berlin Iron Bridge Company, based in
Connecticut. At the end of the nineteenth century, the Groton Bridge Company was one
of the largest of the 17 bridge manufacturers reporting their production in New Y ork
State. Groton was versatile in the designs it was able to offer. Though the majority of the
bridges the firm built were Pratt trusses, the company also built Parker, camelback,
bowstring, and Pennsylvaniatrusses; swing and lift bridges; plate girders; and concrete
slab and arch bridges.**®

The Berlin Iron Bridge Company and its predecessor, the Corrugated Metal Company,
built numerous trussesin New Y ork with alenticular, and later a parabolic profile
following William Douglas s 1878 patent. Victor Darnell reported many examples by the
Berlin Iron Bridge Company — most built in the 1880s — across the state except near New
York City and Albany.** When the Homer (Cortland County) Village Trustees decided
to build three bridges over the Tioughnioga River in 1881, they ordered three lenticular
truss bridges from the Corrugated Metal Company.**

Many other small and large manufacturers operated in the state. A bridge-building
company’ s engineers or agents traveled in search of projects, preparing bids at the request
of local governments. The King Bridge Company, based in Ohio, built the 1887 Pratt
truss across the Sugar River in Constableville. Murray, Dougal, and Company, a
Pennsylvaniafirm, erected an 1877 Pratt trussin Keeseville that displayed decorative
finials and portal bracing.* Chenango County was home to many Pratt trusses built by
well-known manufacturers beginning in the 1880s. In 1890 the Rochester Bridge and
Iron Works completed awrought iron and steel arch bridge across the Genesee River at
Carthage.**

In the 1890s competition between bridge-building firmsincreased as steel manufacturers
worked to gain control of the market by limiting smaller companies’ accessto steel. As
steel manufacturers took control of and consolidated bridge-building firms, local bridge
manufacturers found it harder to obtain materials. When the American Bridge

Company —asubsidiary of the U.S. Steel Corporation — purchased 24 bridge-building
firms across the United States, much of the local competition cameto ahalt. A dominant
force in bridge building, the American Bridge Company — and Empire Bridge Company,
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its New Y ork subsidiary — began operations in the state in 1900. However, some
companies that had been acquired by the American Bridge Company, like the Groton
Bridge Company, reemerged as independent firms in the early twentieth century.*

(4)  Niagara River Crossings

New applications of metal for bridge building were tested at Niagara Falls where
numerous versions of suspension bridges were erected between 1848 and 1899. Thefirst
carriage bridge — a suspension span designed by Charles Ellet — across Niagara Falls was
built in 1848. When the carriage deck of John Augustus Roebling’ s carriage and railroad
suspension bridge was completed in 1854, Ellet’ s Bridge was removed. Minor repairs
were made to the Niagara Falls Bridge in the late 1850s and engineer Leffert Lefferts
Buck was hired to undertake a complete overhaul in 1878. Eventualy, Roebling's
masonry towers were replaced with steel '

The first bridge over the Niagara Gorge at L ewiston-Queenston was an 1851 suspension
bridge that carried horses, carriages, and pedestrians. This structure was destroyed by
gale force windsin 1854 and was not replaced until 1899. Designed by Buck, the new
1899 suspension bridge at L ewiston-Queenston had a plank floor that included tracks for
electric trolleys and room for carriages, and later for automobiles.*®

In 1869 a new, longer suspension bridge with wood towers was completed closer to
Niagara Falls for the convenience of visitors. The structure only provided space for one-
way carriage traffic. Steel towers replaced the original wood towersin 1885 and new
cableswereinstalled in 1888. However, these improvements did not prevent the
destruction of the bridge by windsin 1889.™"

Recognizing the impending failure of Roebling’s suspension bridge at Niagara Falls,
which previously had been overhauled, Buck designed a steel arch bridge with separate
decksfor railroad and carriages. Construction began in 1896 and the new bridge, which
has come to be known as the Whirlpool Rapids Bridge, opened in late 1897. Two years
later, Buck’s design for a second steel arch bridge was completed at Niagara Falls,
providing two tracks for trolleys and room for carriages. Known asthe Falls View
Bridge, this structure collapsed from the pressures of ice flows in 1938.%%

(5) Statewide Bridge Building at the Turn-of-the-Century

Expanding rural economies and the systematic improvement of roads by local
governments led to an increase in bridge building by the turn-of-the-century. At the same
time, changes in state law facilitated bridge construction by giving municipalities new
options for raising funds. Amendments to state law in 1898-99 had allowed citiesto
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issue bonds up to $30,000, and towns up to $20,000, for the construction of abridgein a
densely populated area. With financia assistance, communities were better able to
respond to pressures for bridge construction. In less populous areas, bonds were limited
to $1,000 without special authorization.**

To meet their responsibility for constructing free public bridges, towns raised money by
levying taxes upon taxable local property. Towns were often able to complete smaller
projects on their own. When atown could not independently afford the expense of
building a new bridge, the county board of supervisors had the right to raise up to $2,000
to assist atown with its project. If abridge were destroyed by inclement weather, the
board of supervisors could provide for its reconstruction without regard to the $2,000
limit, thus easing the town’ s obligation. Town commissioners of highways selected the
manner of construction and contracted for a bridge’s erection. For example, the town
board of Oxford, Chenango County, contracted with the Berlin Iron Bridge Company for
two truss bridgesin 1895.*

To ensure the quality of larger, more costly bridges, a state law went into effect in 1902
stating that no town “shall be compelled to accept or pay for an iron or steel bridge
exceeding two hundred feet in length . . . until the state engineer or survey shall certify to
the completion.”** This marked the beginning of state review of loca bridge design. A
further addition to state law required that, for those counties that had their own engineer,
bridge construction be supervised by the county engineer. Additionally, the county
engineer had to inspect annually all bridgesin his county that were greater than 25 feet in
length. The state allowed each county board of supervisors to decide to appoint a county
engineer or continue to manage public highways and bridges on its own.**®

Truss bridges continued to be constructed across the state. After repurchasing its assets
from the American Bridge Company in 1902, the Groton Bridge Company continued to
manufacture and erect bridges. These later trusses tended to use heavier members than
did the earlier structures. In 1906 the Groton Bridge Company was awarded a major
contract to build bridges across the Erie, Oswego, and Champlain Canals.”>" The
American Bridge Company actively built trussesin New Y ork into the 1920s, as did other
small and mid-size firms, including the Canton Bridge Company, King Bridge Company,
and Weedsport Construction Company.

Truss bridges from the first decade of the twentieth century included: the 1903 Caneadea
Bridge across the Genesee River in Allegany County, a camelback through truss; the
1904 Mill Road Bridge in Columbia County, a Pratt through truss; and the 1907 Rapids
Road Bridge outside of Buffalo, a Baltimore truss.™*® Concurrently, new bridge types
were introduced. The 1905 Lamb Bridge in the Au Sable Valley was an example of an
early steel beam bridge.™*®
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(6) New York City’s Bridge-building Program
(a) Meeting Early Transportation Needs

Bridge building in New Y ork City was distinct from much of the construction activity in
the rest of the state. State law governing the role of the county board of supervisorsin
overseeing bridge projects did not apply to the city. New York City conducted its
building program independent of the state engineer. The city’s transportation needs were
complex, requiring costly and elaborate solutions to the problem of carrying traffic across
numerous waterways. Because the city was home to unusual and major bridge projectsin
the late nineteenth and early twentieth centuries, its bridge-building program is discussed
separately from statewide activity.

New York City’s early bridge-building program focused on providing subway and trolley
links, many of which were later transformed for automobile use. Central Park was home
to the city’ sfirst over land bridges, designed by Frederick Law Olmsted and Calvert Vaux
in the 1860s to blend with the park setting. Some of these structures were built of cast
iron.*® The city’s major bridge-building campaign began after the Civil War and was
initiated by the construction of the Brooklyn Bridge.

In the mid-nineteenth century, an extensive network of ferries shuttled passengers
between the busy cities of Brooklyn and New Y ork. Though many proposals for bridges
were considered, the Civil War delayed action on constructing a bridge across the East
River. Among the earliest planned and the first built was the Brooklyn Bridge, which
was the longest suspension bridge in the world at the time of its completion in 1883.
Designed by Roebling and built under the direction of his son, Washington Augustus
Roebling, the Brooklyn Bridge marked a substantial feat in the history of American
engineering. It was also admired for the ingenuity of its cable system and the beauty of
its masonry towers. Based on the clearance of the Brooklyn Bridge, the United States
War Department, stipulated that any East River bridge must be at |east 135 feet above the
high water level in the center of its span.’®

As the development of upper Manhattan proceeded, plans were initiated for a Harlem
River crossing to the Bronx. To secure adesign that would be recognized asacivic
monument, the Harlem River Bridge Commission initiated a design competition in
October 1885. The winning design by Charles Conrad Schneider was modified by the
Union Bridge Company and later enhanced by other engineers involved with the project,
including William Jarvis McAlpine. Completed in 1889, the Washington Bridge was a
two-hinged steel arch that used steel plate girders for the arch ribs. The approaches are
handsomely crafted masonry arches. At the time of its construction, Scientific American
and the New Y ork Times published praise for the aesthetics of the new bridge. Later,
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architectural critic, Montgomery Schuyler called it “an admirable and exemplary work,
perhaps the most conspicuously successful monument that American engineering has
produced . . .” ¢

Movable bridges were constructed to carry vehicles while allowing river traffic to
proceed unhindered. Early examplesincluded the 1884 iron swing bridge, designed by
Alfred Pancoast Boller, that carried Madison Avenue over the Harlem River; and the
1889 Carroll Street Bridge, aretractile span designed by the Brooklyn Department of City
Works, over the Gowanus Canal .*®®

The U.S. River and Harbor Act of 1890 required that the low bridges over the Harlem
River be replaced with structures with a minimum clearance of 24 feet. Swing spans
were recommended as most accommodating for river traffic. Designed by Boller, the
1890-95 Macomb’s Dam Bridge and 155" Street Viaduct was a major undertaking for the
city. The central bridge's Pratt through truss central swing span was massive and the
steel spans—mainly girders and Warren deck trusses with one camelback truss — of the
viaduct provided alengthy approach. Thomas Clarke designed two swing spans over the
Harlem River, the 1898 Third Avenue Bridge, and the 1901 Willis Avenue Bridge.*®

(b) Department of Bridges Established

An 1897 charter established the Department of Bridges for New Y ork City, granting it
jurisdiction over all bridges built and maintained by the city. Of 439 bridgesidentified in
the city in 1898, many were part of the street system.’® The department built 19 bridges
in adozen years, including major bridges over the East and Harlem Rivers. An
amendment to the charter in 1901 limited the Department of Bridges' control to those
structures crossing navigable streams or having termini in two or more boroughs. The
city’s commissioner of bridges attended to the construction, repair, maintenance, and
management of these bridges. Money for new bridge projects was appropriated by the
board of estimates and approved by the board of aldermen. For any bridge costing more
than $1 million, the art commission was required to approve its architectural and aesthetic
features.'®

The Department of Bridges adopted the War Department minimum height requirements —
mandated for East and Harlem River crossings — for bridges over Newtown Creek and the
navigable part of the Bronx River. Although it was 24 feet above high water, one bridge
over Newton Creek opened an average of 51 times per day by 1915, leading the
department to consider its replacement with a higher structure.*®’
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Inits 1903 “ Statement of Facts,” the Department of Bridges described the types of
bridges in use that were under its jurisdiction:

Draw 20
Swing 5
Wood 3 (one of these was also identified as atrestle)
Bascule 2
Boston draw 2
Plate girder 1
Steel arch 1
1

Suspension

(the Brooklyn Bridge)

In this year, ten bridges were under construction — seven draw types, two suspensions,
and one cantilever. Five of the draw spans would replace existing bridges.'®

Movable bridges remained a priority for the department. A c. 1890 swing span, originally
constructed as the Harlem Ship Canal Bridge, was floated down the Harlem River and
reconstructed at 207" Street in University Heightsin 1905-08.° Acting as consulting
engineer for the department, Boller designed swing bridges over the Harlem River at

145" Street (1905) and Madison Avenue (1910).7° The 1908 Shore Road Bridge over the
Hutchinson River in the Bronx, a Scherzer rolling-lift bascule, was built by the American
Bridge Company under contract to the Department of Bridges.'™ By 1915 movable
bridgesin the city included the following types: 11 swing, six bascule, and two
retractile.!”

(©) Commissioner Lindenthal’s Aesthetic Campaign

When Gustav Lindenthal —long known for his concepts for a suspension bridge across
the Hudson River —was appointed New Y ork City’s Commissioner of Bridgesin 1902,
he initiated a campaign to build aesthetically pleasing bridges. He employed an architect
to give the city’ s bridges “the graces of architectural design.”*”® In keeping with this new
requirement, Lindenthal engaged Henry Hornbostel to design the architectural features of
the Manhattan and Queensboro Bridges. Lindenthal also worked to improve Buck’s
design for the Williamsburg Bridge, which was aready underway when he took office.

A thorough inspection of city bridges convinced Commissioner Lindenthal that many
structures were in bad condition or otherwise inadequate. He requested funding for
replacement bridges at many locationsin the city. He was able to continue the bridge-
building efforts begun with the establishment of the Department of Bridges. The
Williamsburg, Manhattan, and Queensboro Bridges were built nearly simultaneously
across the East River, serving as a symbol of the unification of the city of New York’s
boroughs. Until then, only the Brooklyn Bridge joined any two boroughs.*™
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The East River Bridge Commission, which had been established in 1895 to construct the
Williamsburg Bridge, wanted a structure that was as impressive as the Brooklyn Bridge
but lower in cost and quicker to construct. The commission’s direction resulted in the
choice of ungalvanized wiresfor its cables. As Commissioner of Bridges, Lindenthal
disapproved of its heavy design but the bridge had progressed too far by the time he took
officein 1902. He maintained that the bridge lacked architectural beauty and did not
reflect the progress that had been made in bridge construction, except in its strength.
With the assistance of a consulting architect, he was able to affect design changes to the
bridge’ s anchorages and tower tops.”

The Manhattan Bridge, which was the third to cross the East River, suffered from
following both the acclaimed Brooklyn Bridge and the criticized Williamsburg Bridge.
With its thin Warren truss supporting the deck and sleek steel towers, the Manhattan
Bridge was perceived as too modern by some critics. Its design was thoroughly debated
with the resulting bridge incorporating a classical arch and colonnade, designed by
Carrere & Hastings, as the gateway to the modern steel suspension span. Lindenthal was
replaced as Commissioner of Bridges during this debate, likely as a final means to
dismiss his proposal for an eyebar-chain suspension design. Ultimately wire was used,
though traces of Lindenthal’ sideas survived in the rigid tower design.*

The Queensboro Bridge provided alink to Manhattan, facilitating the development of the
borough of Queens. When completed in 1909, the success of the Queensboro Bridge was
noted worldwide since its type — the continuous cantilever — had fallen into disrepute after
the collapse of the Quebec Bridgein 1907. Unlike the Manhattan Bridge, the
Queensboro Bridge was built essentially as it had been designed when Lindenthal left his
office ascommissioner. Lindenthal’s later design for the Hell Gate Bridge, a steel arch
railroad bridge, capped his reputation of concern for a structure’ s visual appearance.*’’

C. Introduction of Standardization (1908-29)

(1) New Era of State Involvement Begins in 1908

The Highway Law of 1908 marked the beginning of anew era of state involvement in
bridge construction, initiating a movement for better, more permanent bridges. It aso
established the New Y ork State Department of Highways, which was mandated to
supervise bridge projects funded by the state. The 1908 act revised and codified all
genera laws relating to the construction and maintenance of highways and bridges,
including raising and expending funds for bridge projects. The state was still generally
prohibited from undertaking bridge projects, but wasin a better position to assist local
governments. For thefirst time, a state commission was created to aid, supervise, and
direct the local administration of public roadways. The state aso began a program of
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inspecting town bridges. New Y ork’s newly centralized bridge-building program
gradually led to greater standardization in bridge design.'™®

The 1908 Highway Law stipulated the role of counties in participating financialy in
bridge projects. An article of the Highway Law made counties liable for the costs of
bridges across waters forming a boundary line. Bridges between the counties of
Westchester and New Y ork were excluded from this article. In addition, a special
provision of the law allowed Westchester County to present claims against the city of
New Y ork for county bridges. Statewide, counties retained the option of relieving towns
of burdensome costs incurred in bridge construction.*”

Towns continued to build most bridges, but now could apply to the state for financial
assistance to supplement funds raised from local and county taxes. The new office of
town superintendents was established to direct the construction and repair of public free
bridges. When bridges were erected between towns or between a town and a third-class
city, expenses were divided equitably. No more than $1,500 could be raised for
construction or repair of asingle bridge within any tax year without adoption of a
proposition at atown meeting. Towns were no longer able to substitute the work of their
residents for payment of taxes, and instead had to contribute money.'*

If towns could not recelve assistance from a county superintendent who was a civil
engineer, they were encouraged to seek help from the state commissioners of highwaysin
preparing plans and specifications. The state’s offer to furnish plans for new bridges was
quickly accepted by town and county officials with 47 plans supplied in 1910, increasing
to 84 in 1912.8" For smaller crossings, town or county superintendents were encouraged
to use available standard plans instead of paying for plans. When a manufacturer
furnished plans, the state offered any needed advice to the county superintendent.’® The
state did not review many plansin the yearsimmediately following the Department of
Highways formation. Bridge and culvert plans were reviewed at a fluctuating rate of
eight to 28 ayear between 1909 and 1914.'%

(2)  Guidance on Bridges Issued by the State

In 1910 the state of New Y ork issued directions to county and town superintendents
regarding the erection of bridges, including suggestions on type and material. The
Department of Highways noted that stone arch bridges were still constructed at a
reasonable cost in parts of the state where suitable material was available. Cast and
wrought iron were acknowledged as having been displaced by steel. However, concrete
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was clearly becoming favored by the state. Noting that the design of bridgesis now
“more carefully understood,” the department recommended materials for bridges of
different lengths as follows:

“Culverts and short-span bridges, having a span of less than thirty feet, generally,
can be constructed more economically by the use of concrete and reinforced
concrete in conjunction with the use of |-beams to hold the concrete slabs.
Longer spans should, perhaps, be constructed with steel superstructure and
concrete bottoms or concrete flooring.”*#*

The Department of Highways dismissed timber bridges as temporary, saying that they
were unlikely to last more than 10 years. Plank floors were also said to “wear out in from
two to four years.”**> Despite their disfavor, the department still offered standard plansin
its 1913 annual report for wood pony trusses up to 72 feet and any length of wood trestle.
However, it was noted that these plans were primarily for temporary use, such asin the
event of aflood.'®

The department cited stone and concrete arches as the “most durable” of al crossings.™®’
A 65-foot-span arch bridge in Waterburg, Tompkins County, built by the Groton Bridge
Company in 1911, made use of durable reinforced concrete and was applauded as
virtually maintenance free.!® Twenty arch designs of various spans and widths were
available from the state for use where local conditions were suitable.’®** One site deemed
suitable for a concrete arch was Massena Springs, St. Lawrence County, where atwo-
span concrete arch bridge was constructed in 1911.'%°

Although the department’ s directions were generally positive about steel as a suitable
material for bridge construction, they acknowledged that the life of a steel bridge was not
yet well understood. To encourage good quality steel, the state required that bridge
materials be inspected. For steel bridges, the need for painting and routine replacement
of rivets was recognized as part of maintenance. The department also recommended that
steel bridges be strong enough to support concrete floors.**

The Department of Highways' directions included aesthetic recommendations for towns.
To receive approval from state and local authorities, a bridge had to possess certain
qualities, including “good construction . . . good design and beauty.” To achievea
beautiful design, the Department of Highways advocated “ ornamental construction,”
rather than “ constructed ornamentations’ that may give “tawdry results.” Concrete was
commended for lending itself to molding into a“graceful outline.” **

Truss or girder designs were prescribed for sites where soft soil could cause the
abutments to move. By 1909 the state had prepared standard bridge plans for through
trusses with 125- and 150-foot-spans, and pony trusses with spans ranging from 45 to
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100 feet.'® Standard designs for two Parker through trusses — one with a steel floor and
the other with a concrete floor — were presented in the Department of Highway’s
Directions Prescribed by the Commission (1910). The department recommended a 16- to
18-foot clear width between trusses. Examples of truss bridges that were contemporary
to these directives were found statewide.™™

By 1910 the state had issued typical designs for areinforced concrete box culvert, and
|-beam and T-beam bridges.’*> Many steel |-beams encased in concrete were used along
the Long Island Motor Parkway, which included 65 bridges when it was completed in
1911. The parkway a so included athree-span reinforced concrete bridge and severa
plate girders, which carried it over main thoroughfaresin Queens.'*

(3) Department Reports Increased Construction Activity

The department’ s 1913 annual report stated that town superintendents had increased the
pace of concrete construction and built 968 concrete bridges the previous year. The
Department of Highways continued to expand its repertoire of standard plans, and was
considering new plans for arch bridges, lift bridges, and draw spans. Standard plans for
216- and 235-foot truss bridges, with 21- and 20-foot clear widths, respectively, were
added to the stock in 1913."" Other states and New Y ork engineering schools often
borrowed the department’ s standard plans.'*®

Since the 1908 Highway Law did not permit the state to build bridges without special
permission, New Y ork sought permission from the legislature to build needed structures.
Two bridges authorized by special acts of the legislature were completed in 1914 — the
steel girder over the Allegheny River in Cattaraugus County and the crossing of the South
Bay of Lake Champlain, Washington County. Two other steel bridges, which had
unusual designs due to difficult conditions, on the Storm King Highway (N.Y. 218) in
Orange County were specially authorized in 1914 for future construction.'®

Within the Department of Highways, the Bureau of Bridges grew to be one of the most
important bureaus by 1915. Under the Highway Law of 1915, the bureau prepared plans
and specifications at the request of local authorities. The Bureau of Bridges had no
power to follow up on its plans to see that the towns had built structures properly. The
department had jurisdiction over bridges in only those towns that had agreed to
participate in the state’ s funding system.?®

Despite the state’ s greater role in bridge building, towns still completed the majority of
projects independent of state involvement. Truss bridges, erected by local bridge
manufacturers, remained an economical solution for towns. For example, the Climax
Road Machine Company of Marathon, New Y ork, built a Pratt through truss over West
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Canada Creek in Oneida County in 1913.** The Groton Bridge Company completed a
Warren pony truss over the Oswegatchie River in St. Lawrence County in 1914.%%
Bridge building slowed during World War | due to the scarcity of materials and labor.*®
In 1918, 402 town bridges were constructed in the state, down significantly from the
numbers of afew years earlier.® The 1919 Report of the State Commissioner of
Highways acknowledged that the state wanted towns to build concrete bridges for the
purpose of saving taxpayers money.?® A multiple-span concrete arch bridge, built in
1918 in the town of Massena, St. Lawrence County, followed this recommendation.”®

Despite this slowdown in bridge-building activity, New Y ork State had 33,800 bridges by
the early 1920s. Ninety percent of these bridges were on township or unimproved county
roads, and only 10 percent stood on state or improved county roads. Two-thirds of these
bridges had spans |ess than 20 feet and were sometimes categorized as culverts. More
than 8,000 of New Y ork’ s bridges were between 20 and 50 feet in span length. Only
about 3,000 had span lengths over 50 feet.?”’

(4) Bridge Work Intensifies Following World War I

As automobiles became more prevalent after World War 1, the state worked to update
highways and river crossings to meet the demands of increased tourism throughout New
York. Construction projects that had been slowed by the war gradually resumed.?*®
Federal aid restrictions made money available to the state for highway construction only
if the bridges on the affected highways were adequate. This requirement increased the
work of the bridge department, which sought to replace bridges that were unacceptably
small or skewed. By upgrading bridges, the state became eligible for federal funds for
highway construction.

New bridges completed by the state’' s bridge department in 1922 are listed in Table 3.

Table 3
Bridge Projects for 1922
Type Special Designs Standard Plans
Slab 11 3
I-beam 16 19
Girder 18 2
Concrete (not arch) 2 0
Total 47 24
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In addition, the department reviewed 42 plans that year and developed anew I-beam
standard plan for spans of 10 to 46 feet.?®

In the 1920s new parkways catered to increasing tourism. Since at-grade crossings would
obstruct the free flow of automobiles, the parkways used grade separations for
intersecting roads. Between 1922 and 1930, 74 grade-separated highway crossings were
constructed on New Y ork’s arterial parkway system in Westchester County. Most of
these crossings were rigid frame concrete arch bridges faced with stone. County engineer
Arthur G. Hayden used the rigid frame, which had been recently introduced in concrete
construction, because it was economical. The parkway bridges spanned 19 to 99 feet and
were developed from a standard form with minor variations for skew and curving
alignments.#°

On the Bronx River Parkway, built between 1906-25, the bridges were described as
“major architectural elements. . . significant in terms of engineering for their innovative
designs and are aimost al reinforced concrete structures with a stone-facing of native
granite ashlar.”?! Because existing roads crossing the parkway were kept at-grade, a
reinforced concrete, flat arch bridge was specialy designed to maximize headroom while
minimizing excavation costs. This allowed sufficient headroom for automobiles while
keeping the parkway above the level of the adjacent river.?? The bridges along the
Taconic State Parkway, begun after 1925, were stone-faced to complement the
landscaping. The parkway’s single- and double-span bridges used the rigid frame,
concrete arch, and stedl girder types.?*®

During his tenure as head of the Long Island Parkway Commission beginning in 1924,
Robert M oses influenced bridge design on parkways built by the commission. He
purposefully kept overpasses low to keep out buses and sought variety in their design.
Not only were the bridges to be designed to harmonize with the landscape and to be
stone-faced, but every bridge on every parkway on Long Island was to be different from
any other bridge. Since iron would not blend in with arustic setting, Moses had
guardrails, which were reinforced with steel cable, and light poles made of wood.?®

214

Increased numbers of automobiles created the need for a highway bridge over the Hudson
River where valley residents had long used ferries. Construction of a bridge would have
to avoid obstructing the Hudson River, which served as an important commercial
waterway from New Y ork City to Albany. The 1924 Bear Mountain Bridge —along
suspension span — met the needs of both motorists and commercia ship traffic. Built asa
toll bridge by a private company, the Bear Mountain Bridge relied on the willingness of
motorists to pay tollsto return the investment.?'
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(5) New State Agency Takes the Lead in Bridge Construction

The establishment of the Department of Public Works initiated broader state involvement
in bridge building. Bridge projects placed under contract by the department from 1926-
40 are described in Table 4. The figures include bridges on the state highway system, on
parkways within municipalities, on farm to market highways, on town or county roads,
and on alimited number of highways not on the state system; excluded are highway-
railroad grade separations. The department recorded projects where bridges were
constructed, reconstructed, widened, or permanently repaired.?” This table presents
lower annual totals than the text because it excludes bridges less than 20 feet in length,
and two undefined bridge types — extensions and miscellaneous.

Although the department was formed under state law in 1923, enabling legislation was
not passed until 1926.2® As of January 1, 1926, the state assumed responsibility for the
reconstruction of condemned bridges and construction of bridges on new roads. The new
law responded to the inability of towns to keep up with the demand for new bridges that
met modern requirements. The department considered 514 bridges across the state to be
unsafe and recommended they be rebuilt immediately. The department’ s building
campaign was somewhat slowed by the Attorney General’ s ruling that bridges
condemned before January 1, 1926, could not be rebuilt at state expense.”*

The Department of Public Works made ample use of its standardized plans. For bridges
up to 125 feet, standard plans were on hand and only abutments needed to be designed on
an individual basis. “ Separate study and design” was anticipated for bridges over

125 feet.”® The state considered simple slab, 1-beam and plate girder structuresto be
most economical for bridges up to 100 feet. 1n 1926, 75 percent of the department’s
bridge projects were one of these three types. New standard designs were completed for
concrete T-beam and I-beam bridges up to 45 feet, at various skews, and for square plate
girders up to 90 feet.?*

In 1926 the Department of Public Works recorded 179 bridge projects with spans over
5feet in length. Although the state was more involved, towns continued to complete
projects independently and, by law, retained the burden of rebuilding bridges condemned
before 1926. Despite the restriction on state funding for previously condemned bridges,
the legislature appropriated a special sum for reconstruction of the Columbiaville Bridge
on Albany Post Road in Columbia County.??
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Contracts From 1926-40%*

Table 4

Type 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 Total
Slab 87 134 132 129 126 164 82 43 52 43 80 21 26 13 16 1,148
I-beam 37 55 52 35 40 44 41 42 32 28 76 30 39 46 37 634
T-beam 5 10 17 22 22 25 16 11 7 10 2 1 4 0 0 152
Through girder 0 21 37 32 40 36 30 13 18 18 30 13 10 13 3 314
Deck girder 11 0 2 4 0 7 5 8 2 0 4 2 4 5 2 56
Pony truss 0 5 4 13 16 25 12 11 18 8 6 3 3 1 3 128
Through truss 8 10 10 8 16 18 17 17 5 10 13 4 12 14 13 175
Deck truss 0 1 0 0 3 2 3 1 0 1 1 0 1 0 1 14
Rigid frame 0 1 4 2 2 16 16 12 20 8 14 19 5 6 10 135
Concrete arch 2 6 11 13 14 7 12 19 18 5 4 12 3 2 3 131
Steel arch 0 2 1 3 0 0 1 0 0 1 0 1 0 0 0 9
Timber trestle 1 0 1 1 2 0 3 1 6 32 32 2 5 2 3 91
Movable 0 1 1 1 0 0 0 0 0 0 1 0 0 0 0 4
Total 151 246 272 263 281 344 238 178 178 164 263 108 112 102 91 2,991

* Compiled from New York State Department of Public Works, Annual Report of the Superintendent, for the available years between 1926-40. Culverts — distinguished by the department as structures with spans less than 20 feet in length — were excluded from

this table. “Extensions” and “miscellaneous” — types distinguished by the department but not defined — were also excluded.
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The legislature also made the state responsible for maintenance of the 300 canal bridges,
which had previously been cared for by local communities. The following year, 1927, the
Department of Public Works undertook an effort to replace deteriorated canal bridges,
removing or rebuilding 34 that year alone. 1n 1928, 60 canal bridge projects were
completed.??

The Department of Public Works recorded 296 bridge projects — for spans greater than
5feet —in 1927. Of these, 70 percent were slab, I-beam, or girder type bridges. The
department also built two steel archesin thisyear. Another steel arch bridge, the Peace
Bridge, was built in 1927 without state assistance by the Buffalo and Fort Erie Public
Bridge Company, an international organization that had raised funds for the bridge’s
construction. In addition to its five stedl plate girder arches, the Peace Bridge had one
Pennsylvania through truss span.?*

The Department of Public Works constructed or reconstructed 361 bridges — for spans
greater than 5 feet —in 1928. Slab, |-beam, and girder type structures represented

62 percent of bridges. The department prepared 20 new standard sheets for slab, 1-beam,
and concrete beam bridges to accommodate a revised roadway width. The Chateaugay
viaduct in Franklin County was called out in the department’ s annual report as an unusual
project, consisting of three main spans of the three-hinged plate girder arch type. The
state had also let contracts for the three bridges — two of which were “reinforced concrete
trestle type” over 500 feet in length —to improve access to Long Island’ s popular Jones
Beach State Park.”®

Local governments had the option of cooperating with the state in bridge projects. By
1928 counties, towns, and villages made $3 million in voluntary contributions to
reconstruction contracts. Thelocal contribution was 17 times greater than it wasin 1919,
which relieved the department’ s financial obligations. Nineteen counties participated in
projects with the state in 1928 as compared with only threein 1919. Town
superintendents still had control over expenditures on local projects, though the
department hoped to see the legislature transfer this responsibility to county
superintendents. The state highway commissioner noted: “The supervision by the State
Superintendent of Public Works of fifty-seven county superintendents can be much more
efficiently carried out than can the supervision of 933 town superintendents.” %

The state’ simposition of a gasoline tax in 1929 provided more funds for road and bridge
construction.??” The 266-foot steel arch bridge across the Salmon Creek gorge between
Ludlowville and Myers in Tompkins County, located on the new road to Kings Ferry,
may have benefitted from thisincrease in funding. Begun in 1929, the arch span was
designed by Roscoe C. Beebe of the American Bridge Company.?® New Y ork State
shared costs with Vermont for the bridge across Lake Champlain at Crown Point, New
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Y ork — a cantilever through truss with three continuous spans — completed in 1929.2%°
The department contracted for 404 bridge projects with spans over 5 feet in 1929.

(6) Bridge Building in New York City

After alull in bridge building during the 1910s, the New Y ork City’s Department of
Public Works completed many movable spansin the 1920s. Bascule type bridges were
built at 233" Street over East Chester Creek, Bronx (1922); Cross Bay Boulevard over the
North Channel, Queens (1925); Nolins Avenue over the Shell Bank Basin, Queens
(1925); Roosevelt Avenue over the Flushing River, Queens (1927); and Greenpoint
Avenue over Newtown Creek, Brooklyn and Queens (1929). In 1929 a swing span was
built at Stillwell Avenue over Coney Island Creek in Brooklyn.?

Following World War 1, ferry boats shuttled 12 million vehicles annually between
Manhattan and New Jersey.”" To expedite the movement of people and goods through
this harbor, legislation in the states of New Y ork and New Jersey created the Port
Authority of New York in 1925. The Port Authority became the principle sponsor of
major bridge projectsin the city. The first vehicle crossings constructed by the Port
Authority were the 1928 Goethals Bridge, connecting Elizabeth, New Jersey, to Staten
Island, and the 1928 Outerbridge Crossing, linking Perth Amboy, New Jersey, and Staten
Island. Both bridges used steel truss cantilevers designed by the consulting engineering
firm of Waddell & Hardesty.?*

Soon after its creation, the authority began planning its most substantial project, the
George Washington Bridge over the Hudson River.?* The Port Authority of New Y ork
would continue to undertake magjor transportation projects in the succeeding decades.

D. Depression Era Bridge Construction (1930-40)

(1)  Activity of the Department of Public Works

Despite the economic slowdown caused by the Depression, the Department of Public
Works witnessed its peak number of bridge projectsin 1931. Though the number of
projectsfell off after that year, a healthy number of bridges were still constructed until
1936. Inthefina years of the decade, bridge projects contracted by the department
declined more sharply. Federal funding remained available for bridge building, and was
especially used to finance programs for unemployed workers. Bridges constructed from
1930-40 met the increasing demands of the traveling public. Parkway construction,
including associated bridges and overpasses, continued. Other new bridges linked
popular tourist destinations with their principle source of visitors.
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The effects of the Depression led to areduction in state appropriations and an associated
decline in the number of bridge-building projects. The number of bridge and culvert
projects contracted by the department fell from 522 in 1931 to 154 in 1940. Asaresult of
smaller appropriations, the department’ s staff size shrank during the 1930s. Starting in
1932, some department staff was eliminated, while other engineers were moved to a
staggered employment system whereby they worked 1 month with pay and then were laid
off for 1 month without pay.?*

With funding limited, the department’ s priority was to replace or strengthen load-
restricted bridges located on Class A highways (where the traffic count exceeded 2,500
per year).”* Economical beams, slabs, and girders were the structures of choice,
representing from 59 to 81 percent of bridges contracted in asingle year during this frugal
decade. Slabs were the most common type for much of the decade, but by 1939 |-beams
represented up to 45 percent of bridges contracted by the department. When used in
typical situations, |-beam bridges utilized the standard plan that the department had
updated in 1932.%%¢

In the 1930s the department continued to design truss bridges with this type representing
from 6 to 19 percent of bridges contracted in ayear. Examplesincluded two Pratt trusses
built in Tioga County in the late 1930s.2” Concrete arches were built in smaller numbers,
with a decade high of 19 built in 1933. A contemporary example was the single-span
concrete arch bridge that carried a county road over Payne Brook in Madison County.
Timber trestles surged in usein 1935 and 1936, with 32 built each of these years.

238

During this period, the department undertook large bridge projects as special assignments
from the legidature. In 1932 two special projects were completed: afive-span, filled
spandrel, reinforced concrete arch over Catskill Creek at Catskill-West Coxsackiein
Greene County; and a composite bridge at the Plattsburg-Ausable Chasm in Essex and
Clinton Counties, with a 222-foot steel-plate, deck girder arch main span and two 52-foot,
filled spandrel, reinforced concrete arch secondary spans.?® A few years later, the
department began construction of a nine-span, deck plate girder, viaduct at Callicoon-
Long Eddy in Sullivan County.??

An unusually expensive bridge, completed in Rochester in 1932, contradicted the trend
toward restricted funding. The Veterans Memoria Bridge was an open spandrel,
reinforced concrete, ribbed arch. Tremendous cost was added by the bridge’ s granite
facing, which gave it the appearance of a solid arch with project ribs. The bridge was
criticized as uneconomical sinceit fit uncomfortably into this decade of cost-
consciousness.”
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Two large movable bridges over the Hudson River near Albany were constructed as state
projects. The department described the Albany-Rensselaer Bridge, which opened to
traffic in 1933, as having “the largest and heaviest” lift span in theworld. The total
weight of this span — designed by consulting engineers Waddell & Hardesty —was 3,000
tons. The bridge also included cantilever truss spans. The Troy-Menands Bridge,
planned with an identical lift span, was also under construction in the early 1930s.%#

As the state budget declined, the percentage of federal appropriations for bridge
construction increased through the 1930s. By 1937 federal funds accounted for

20 percent of the total cost of the department’ s bridge projects.?® In 1940, 45 percent of
the cost for bridge projects was financed through federal appropriations with the state
contributing the remainder.?** Although the state and federal governments provided
funding, the vast majority of bridges on the state highway system were built under private
contract. According to Department of Public Works records, less than 5 percent were
built “by department forces.”?*

(2) Tourism Traffic Served

Numerous bridges built during the 1930s served increased tourism traffic and linked main
highways. Asautomobile traffic in the Hudson River Valey grew, two new bridges were
built across the Hudson River. Constructed by the American Bridge Company, the Mid-
Hudson Bridge at Poughkeepsie was completed in 1930. Its steel towers supported
suspension cables in a design by Ralph Modjeski and Daniel Moran.?*® |n 1932 the state
legislature established the New Y ork State Bridge Authority for purposes of constructing,
operating, and maintaining bridges across the Hudson River.?*” The 1935 Rip Van
Winkle Bridge at Catskill, which was part continuous steel trusses and part cantilever in
type, was the authority’ s first construction project. Together with the 1924 Bear
Mountain Bridge — still privately owned — and the 1931 George Washington Bridge built
by the Port Authority of New Y ork, highway bridges spanned the Hudson River from
New Y ork City to Albany at approximately 35 mile intervals.?®

The Roosevelt International Bridge, arebuilt railroad crossing that connected Cornwall,
Ontario, to Massena, New Y ork, opened for automobile use in 1934. Though not the
most direct route between New Y ork City and Ottawa, the bridge carried the bulk of long-
distance tourist traffic, providing an alternative to automobile ferry services at Prescott
and Brockville. Residents near the western end of the St. Lawrence River received their
first international bridge crossing when the Thousand Islands Bridge opened in 1938.
Composed of fiveindividual bridges, this crossing linked vy Lea, Ontario, and Collins
Landing, New Y ork.?*
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A pair of bridges designed by Waddell & Hardesty spanned the Niagara River, linking
Grand Island and the city of Buffalo to the south, and Grand Island and the city of
Niagara Falls to the north. Completed in 1935, the North Bridge was a series of
cantilevers, while the South Bridge combined cantilever spans with atied arch.?°
Construction was supervised by the state’' s Department of Public Works. The bridges
later became part of the thruway system.”*

Parkway bridge construction continued during the Depression era. Use of therigid frame
bridge, which was especially popular on parkways, peaked during the mid-1930s. Of the
16 parkway structures the state placed under contract in 1936, nine wererigid frame
bridges, four were culverts, and one each were arch, |-beam, and girder bridges.”* The
next year, the state contracted for 27 parkway bridges, 44 percent of which wererigid
frame structures.®® A larger and specially designed parkway bridge was the 1931
Taconic Parkway Bridge over the Croton Reservoir, a 750-foot steel, three-hinged arch.
Its abutments were squared off with Art Moderne style pylons that flanked each approach
to the bridge.”*

To ease the flow of traffic, the state engaged in bridge projects to separate the grades
between parkways and intersecting roads. In 1939 the Department of Public Works
completed four highway grade separations on the Southern Parkway, 13 on the Cross
Iand Parkway, and three on the Shore Parkway.>®

(3) New York City Bridges

In the 1930s New Y ork City began a program to upgrade its transportation system. Much
of thiswork was undertaken by Moses' Triborough Bridge Authority, which originally
formed for the purpose of building the Triborough Bridge, but soon took on broader
responsibilities. Two other authorities were formed to build individual bridges —the
Henry Hudson Parkway Authority and the Marine Parkway Authority, and were |ater
absorbed into the Triborough Bridge Authority. The previously established Port
Authority of New Y ork completed its biggest bridge, the George Washington Bridge,
early in this decade.

The federal government’ sfirst public works program, the Reconstruction Finance
Corporation, helped finance the Triborough Bridge.®® Between August 1935 and

June 1937, the Works Progress Administration expended $7.3 million on behalf of the
Department of Plants and Structures, which was responsible for new bridge construction.
Thisfigure represented less than 2 percent of the administration’s work-relief
expendituresin New Y ork City.?’
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The newly formed New Y ork City Department of Public Works assumed responsibility
for the construction of the city’s bridges — excluding authority-sponsored structures —in
1938. This city department worked closely with Moses' Triborough Bridge Authority.
The New Y ork State Department of Public Works continued itsrolein New Y ork City
bridge building by completing grade separation structures on parkways.

(a) Moses’s Building Campaign

Described as the “greatest builder in American history,” Moses' tremendous influence
over public works projectsin the city and state of New Y ork began in the 1930s.%®
Under Moses' direction, New Y ork City witnessed a boom in land bridge building from
1935-65, during which time nearly 1,000 land bridges were built as part of the l[imited
access highway system.®*

Under Moses' s firm guidance, the Triborough Bridge Authority became responsible for
financing, constructing, maintaining, and operating toll bridges within the limits of New
York City. First as chief executive officer and later as chairman of the authority, Moses
initiated an aggressive bridge-building campaign to link Manhattan with the outer
boroughs and surrounding suburbs. During the 1930s, he oversaw the construction of
five major bridge projects. the Triborough Bridge (1936), Henry Hudson Bridge (1936),
Marine Parkway Bridge (1937), Bronx-Whitestone Bridge (1939), and Cross Bay
Parkway Bridge (reconstructed in 1939).%° Othmar Hermann Ammann, aleading
twentieth century bridge designer, collaborated with Moses, serving as his principle
structural engineer.

The Triborough Bridge opened to traffic in 1936, connecting Queens, the Bronx, and
Manhattan with a 3¥2mile bridge and 14 miles of approaches. The 1,380-foot main
suspension span and the 310-foot vertical lift span over the Harlem River were both
designed by Ammann. When the Triborough Bridge Authority constructed the bridge, it
also built connections to integrate the structure into the highway system.?*

As chairman of the Henry Hudson Parkway Authority, Moses also oversaw construction
of the Henry Hudson Bridge. Completed in 1936, this 800-foot steel, hingeless arch
crossed the Harlem River and connected the Bronx with the Henry Hudson Parkway in
Manhattan. To meet the demands of heavy traffic, a second deck was added to the bridge
just 2 years later.®> The Henry Hudson Parkway Authority was absorbed into Triborough
Bridge Authority in 1940.

The 1937 Marine Parkway Bridge' s 540-foot vertical lift span — part of a4,022-foot
structure connecting Brooklyn and the Queens — was described as the longest for a
highway bridge. The bridge, which led to a popular recreation area, carried a high
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volume of seasonal traffic.?®® It was constructed by the Marine Parkway Authority, which
became part of the Triborough Bridge Authority by 1940.

Connecting the boroughs of Queens and the Bronx over the East River, the 1939 Bronx-
Whitestone Bridge — with a main suspension span — provided the gateway to that year's
World s Fair. The bridge used solid plate girders as stiffening members for its 2,300-foot
suspension span. The Triborough Bridge Authority built the Whitestone Parkway in
Queens, including a double-leaf bascule bridge over the Flushing River, and the
Hutchison Parkway in the Bronx in connection with the Bronx-Whitestone Bridge
Project.?®*

In 1939 the New Y ork City Parkway Authority reconstructed and widened Queens Cross
Bay Parkway Bridge, originally built in 1925, to provide a six-lane, double-leaf bascule
span. The approaches were also improved. This authority was later consolidated under
the Triborough Bridge Authority.?®

(b) Port Authority of New York

To facilitate travel over the Hudson River between New Y ork City and New Jersey, the
Port Authority of New Y ork opened the George Washington Bridge in 1931. Thistwo-
deck suspension bridge, designed by Ammann, almost doubled the maximum span length
that had been previously achieved. Cass Gilbert, adesigner of early skyscrapers, served
as consulting architect.”® Esteemed for both histechnological virtuosity and aesthetic
sensibility, Ammann originally intended to clad his steel towers with masonry, but the
economic effects of the Depression led the Port Authority to abandon this plan as too
expensive.”®” However, the George Washington Bridge till represented one of
Ammann’s greatest accomplishments.

Also completed by the Port Authority in 1931 was the Bayonne Bridge over the Kill van
Kull between Bayonne, New Jersey, and Staten Island, New York. The bridge had a
150-foot mid-span clearance that allowed ocean-going vessels to pass without
interference. The Bayonne Bridge's two-hinged, through steel arch spanned 1,675 feet
from center-to-center of the arch bearings. Itslower chords used carbon-manganese steel
for the first time in bridge construction. The bridge was designed by Ammann, assisted
by Leon S. Moisseiff and others. Gilbert again served as a consulting architect.”®

(c) New York City Department of Public Works
In 1938 New Y ork City’s Department of Plant and Structures, which had jurisdiction over

bridges, was renamed the Department of Public Works. Moses served as New Y ork
City’ s construction coordinator, overseeing the city’ s federally-funded projects.®® The
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city undertook improvements of deficient movable structures. 1n 1937-38 two bascule
bridges were completed in New Y ork City that replaced turn-of-the-century retractile
structures.?”® The city opened the Westchester Avenue Bridge, a bascule span over the
Bronx River, in 1938; asimilar structure was completed at Northern Boulevard over the
Flushing River, Queens, in 1939.7*

(d) New York State Department of Public Works

During the 1930s, the New Y ork State Department of Public Works prepared and
reviewed highway grade separation structures located on parkways in New Y ork City and
adjoining counties. 1n 1936 the state reviewed plans for grade separation structures to be
constructed in Queens County in association with the World' s Fair; three contracts were
awarded in 1936-37. Under the department’ s direction, construction began on four
highway grade separation structures on the Henry Hudson Parkway.?”? |n 1937 the New
Y ork State Department of Public Works widened the existing reinforced concrete, deck
arch bridge over the Kenseco Reservoir, Westchester County, which had been built by
New York City in 1910.7

Modern Bridge Building (1941-60)

Completed in October 1941, just prior to the United State's entry in World War 11, the Rainbow
Bridge over the Niagara Gorge was one of the last major bridge projects until the war ended.
Efforts to replace the Falls River Bridge were begun as early as 1937 due to the safety of the
existing structure. Built under the auspices of the Niagara Falls Bridge Commission, the new
steel arch bridge catered to the tourist traffic at Niagara Falls. Designed by the New Y ork
engineering firm of Waddell & Hardesty, sections of the hingeless steel arch were constructed

from each shore and linked at the center.

274

(1) War Ends Bridge-building Activity

During World War 11, bridge construction was almost halted due to the unavailability of
steel and the use of labor for the war effort. Gas rationing also slowed tourism traffic,
evidenced by adeclinein tolls collected at Hudson River crossings.?”> The Department of
Public Work’s 1942 annual report noted that it had been operating on “awar basis. . . at
the disposal of various war agencies of the Federal government.”?® During thistime,
many technical employees took leaves of absence to engage in defense-related work in
the private sector, while others joined the Armed Forces. Some technical employees were
ableto earn “two to four times as much in private industry.” The department had a
difficult time maintaining staff in its Bureaus of Bridges and Grade Crossings and
struggled to keep up with necessary maintenance projects and project planning activities.
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Citing the department’ s difficulties, the 1943 annual report noted that “steel fabrication
has been stopped” and “competent structural engineers are not obtainable.”?”’

During the war, contracts for bridges were only let for those that were part of roadway
systems necessary for the national defense. In 1942 only 12 bridge projects met this
criterion.?”® In 1943 military-related contracts were let for nine bridges that provided
access to military camps or airports, and in 1944 contracts were awarded for six
bridges.?”

Despite the limited construction of bridges, the Department of Public Works continued to
complete plans and had 23 bridge projects awaiting contract in 1941; 54 in 1942; 57 in
1943; and 56 in 1944. Types of bridges represented in these numbers are shown in

Table 5.
Table 5%
Bridge Plans Completed by the Department of Public Works, 1941-44
Type 1941 1942 1943 1944 Total

Slab 1 8 8 12 17
I-beam 9 16 22 28 47
T-beam 1 1 3 5
Through girder 5 1 2 1 8
Deck girder 3 2 2 5
Cantilever deck girder 1 2 1
Pony truss 1 2 3
Through truss 2 5 5 7
Deck truss 1 1
Rigid frame 4 20 10 5 34
Concrete arch 3 1 1 4
Concrete closed box 2 2
Total 23 54 57 56 134

* Compiled from New York State Department of Public Works, Annual Report of the Superintendent

For the Year 1944. Culverts — distinguished by the department as structures with spans less than
20 feet in length — were excluded from this table. “Extensions” and “miscellaneous” — types
distinguished by the department but not defined — were also excluded.

MEAD & HUNT
N133A023\N133-99A\11-99 68



The Department of Public Works also continued to prepare standard plans for post-war
bridge building. Standard plans for slab and concrete T-beam short-span bridges were
prepared in 1942.%° |n 1944 the department revised its designs for composite beam
bridges to reflect new federal requirements. Standard sheets, which were made available
to district offices, were prepared for |-beam bridges under 65 feet and slab bridges up to
40 feet.®® Some of the revisions were made to conform to the newly required, increased
pavement widths.?*

In 1941 and 1946 the state legislature appropriated funds for the elimination of specified
highway-railroad grade crossings. However, the completion of these projects was
delayed by labor and material shortages.® While difficultiesin obtaining materials,
especially steel, and labor remained in 1946, the department was able to award contracts
for the construction of 163 structures. The vast magjority of these bridges were concrete,
with slab, I-beam, and rigid frame being the primary types used.”*

Despite limited construction, the Department kept planning at a rapid pace, preparing
plans for additional bridgesto be let when circumstances permitted. Projects included
highway-railroad grade separations, replacement of deficient structures, and new bridges
carrying highways over streams, canals, and parkways.”®* In 1942 highway-parkway
grade separations were designed for the Bronx River Parkway, Southern State Parkway,
Taconic State Parkway, and Northern State Parkway.?®® In 1944 such structures were
designed for the Bronx River Parkway and Cross-County Parkway, and extensions of the
Saw Mill River Parkway and Southern State Parkway.?®’

Beginning in 1945, the department was engaged in preparing plans for structuresin
connection with the New Y ork State Thruway. Contract plans and estimates were
completed for 27 such bridgesin 1946. For bridges carrying highways over the thruway,
aminimum width of 24 feet was established.”®

(2)  Post-war Bridge-building Activity

When construction of bridges resumed following the war, the Department of Public
Works had a heightened role in statewide bridge construction. The number of bridges —
for spans over 5 feet in length — constructed grew slowly with 3 completed in 1944, 20 in
1945; 84 in 1946; and 35 in 1947.%° In 1946 the Department planned a new, larger
structure on the Erie Thruway across Cattaraugus Creek, 30 miles southwest of Buffalo.
With three lanes in each direction, the thruway bridge consisted of five 132-foot deck
girder spans. The structure was described as having a“ pleasing appearance resulting
from the simplicity of design” and would be painted gray-green to blend with its
surroundings.®®
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Bridge construction on parkways resumed after the war. In 1946 the Department of
Public Works was advancing plans for many stream and highway grade separation
structures on parkways in Westchester County. Consulting engineering firmsin New
Y ork City were preparing plans for bridges on other parkways, including the Palisades
Interstate Parkway, to be reviewed by the department.?*

The Department of Public Work’s 1947 annual report reflected upon the significant
changes in bridge building since the turn-of-the-century:

“Forty years ago [building a bridge] would have been the culmination of along,
vigorous campaign in which nearly every individual in the community had been
in some way involved. Features such as exact location, type, methods of
construction, costs, who would get the job, prospects of employment on it, and
others, would have been subjects of many an argument . . . And certainly the new
bridge would have been prominent in local politics, perhaps for a period of
several years.”*?

Since 1900 the bridge-building process had changed dramatically to meet the needs of the
automobile age and growth of the state highway system. By the 1940s the Department of
Public Works was responsible for designing and constructing most of the highway
bridges in the state and had assembled “one of the largest engineering forcesin the
nation” to complete thistask. The department’ sten district offices met the need for a
new or reconstructed bridge in aroutine manner. Unlike a generation before, the
department acted to replace bridges with little or no involvement from the neighboring
community. Department engineers were said to “go about their various tasks efficiently
and with little notice from the public.” Though bridges were still described as “a symbol
of man’s triumph over natural obstacles,” their design and construction had become so
routine that “No one in the department gets excited about building any bridge.” *?

In further discussion, the 1947 annual report highlighted the 1,290-foot viaduct at Eden
Valley, Erie County, as a case history of “how amodern bridge comesinto being.”
Though larger than the average bridge, the structure was considered to be “by no means
unusual.” The skewed alignment and sharply turning approaches of the existing bridge
presented a condition that was incompatible with plans to modernize the highway. The
department decided that a high level viaduct would suit the site. Reconstruction of the
accompanying highway had been completed in 1931. After much consideration, and an
intervening depression and war, the high viaduct was built in 1947 to remove the
remaining “weak link” in the highway system. Designed during the years of World
War |1, the 11-span, steel, deck plate girder bridge rested on simply ornamented piers
with a cast recess and horizontal shadow bands. The horizontal lines created by the
tubular railing and deck girders were said to enhance the bridge’' s “ pleasing
appearance.” **
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Scarcity of materials and labor continued to plague the department in 1947. The reserve
of bridge plans ready for contract award stood at 300.?> Contract plans were progressing
for many parkway structures in Westchester, Rockland, and Suffolk Counties.®® Though
bridge building was at a standstill during the war, long-term planning activities continued.
Consulting engineer David Barnard Steinman completed areport in 1948 that evaluated
the need for anew crossing, known as the Kingston-Rhinecliff Bridge, over the Hudson
River.?” Ferry service, operated privately at this site since 1752, had been abandoned in
1942.® He selected a suspension bridge for its “pleasing and graceful appearance” and
ease of construction, and for the economy of maintaining this bridge type.®® However,
ten continuous truss spans were ultimately selected for this crossing, which was
completed in 1957.3%°

Even though high construction costs continued, the department placed 184 bridges under
contract in 1948, representing an increase in construction of 136 percent over the
previousyear. The department established atemporary Bureau of Municipa Postwar
Planning to assist counties, cities, towns, and villages by reviewing their bridge plans.
An unusua and costly project undertaken in 1948 was the construction of the Meeker
Avenue Viaduct on the Brooklyn-Queens Expressway, which had a steel
superstructure.®*

In 1950 the New Y ork State Thruway Authority was established by the state legidature
for the purpose of building, operating, and maintaining a major state thruway, including
bridges. The origina system was devel oped during the 1950s and completed in 1960.
Much of the department’ s functional design approach was first adopted for thruway
bridges.

The Department of Public Work’s 1950 annual report concluded that: “The post war
years have witnessed record achievements in the rehabilitation of the State Highway
System.”*? Reflecting upon its recent accomplishments, the department presented its
philosophy for present-day bridge design, including its approach to aesthetics. Progress
made in designing thruway bridges illustrated the “ effectiveness of their functional
design.” Dispelling the notion that a bridge must carry stone facing or decorative
adornment, the department had “taken the attitude that the environment and purpose of a
bridge are the basis for functional design.” The report noted that massive pylons and
railings, and heavy copings were rejected as “purely decorative and not functional.”
Lightness was described as “more agreeable” in horizontal, rather than vertical, members.
Substructures should be designed without veneers or decoration to avoid the visual
impression of weighing down the superstructure.®®
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Functional qualities desired by the department included the ability of the structure to flow
traffic without restriction, provide for unrestricted vision, and avoid the appearance of
physical or mental “hazards.” For the thruway system, the four-span beam bridge was
identified as being the most flexible type of structure. The open type or column bent pier
helped achieve a design that allowed traffic to move without restriction.®*

To maintain the United States s readiness for war, the Defense Production Act of 1950
established controls over all types of construction materials.*® The federal government
drastically reduced its allocations of steel in 1951, forcing the department to revise its
construction program. Many bridge projects were delayed with both rolled steel and
reinforcing bars unavailable. During 1951, seven highway grade separations were
completed on the thruway and other projects included 60 new bridges, five bridge
widenings, 65 culverts, and five culvert extensions. Steel beam and girder bridges were
popular bridge types after 1950. An increasing volume of work was completed by
contract engineers, as the department’ s work force dwindled.>®

In 1953 the department still had a shortage of engineers, yet it “maintained an efficient
and economical production of bridge designs.” An increasing number of state engineers
were assigned to the review of plans prepared by contracting engineers. In thisyear,
contracts were awarded for the construction of 503 bridges designed by the department.®’

In 1954 the department witnessed increased activity as the state initiated a new fiscal
program for highway construction, including the building of bridges. Work began on 54
bridges and nine grade separation structures that were associated with the reconstruction
of 277 miles of highway, and 176 bridges were completed as individual contracts. The
state increased recruitment, raised salaries, and waived its residency requirementsin an
attempt to attract more engineers.*®

In 1955, 143 bridges were constructed by the department as separate projects; others were
built for grade separation purposes. Noting the tremendous increase in automobile traffic
since World War 11, especially in cities, the department recognized the need to modernize
and expand its arterial highways. Many bridges and grade separations were required to
facilitate the flow of urban traffic. Since engineers were still in short supply, many state
employees were assigned to the review of consultants’ designs.®®

In response to the planned construction of the New Y ork State Thruway through the
region, the Tappan Zee Bridge was completed in 1955. The Tappan Zee Bridge crossed
one of the widest parts of the Hudson River, connecting Westchester and Rockland
Counties at a point that had been previously served by aferry. For more than half of its
crossing, the Tappan Zee Bridge was an extended viaduct of deck truss spans. A
cantilever truss span crossed the shipping channel .3
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The state completed 245 individual bridges in 1956; others were built in conjunction with
grade separation projects, some associated with the thruway. The department endeavored
to keep up with the need for modern highways and bridges to accommodate increased
traffic.3"* In 1957 the department awarded contracts for the reconstruction of 90 bridges
and construction of 225 new bridges.*? The department awarded contracts for 323
bridgesin 1958 and 293 in 1959.%*

When realigned shipping channels through Cornwall doomed the south span of the
Roosevelt Bridge in the 1950s, Canadian and American officials investigated a new
crossing between Massena and Cornwall. The south channel span, which crosses the
St. Lawrence Seaway, opened in 1958, followed by the north channel span in

July 1962.3"

In 1959 the department began construction of the “longest post-tensioned concrete bridge
in the country,” a 320-foot structure carrying Interstate 81 — also known as the
Binghamton-to-Canada Expressway — over the Oneida River in Onondaga County. This
same year, the department began experiments with using aluminum in bridges to
determine whether maintenance and construction costs might be lower with this material.
The department started the construction of a bridge with rolled aluminum sections to
carry the Long Island Expressway over Jericho Turnpike in Nassau County. 3™

In 1960 the state launched a program to accel erate construction of highway projects by
exclusively using state funds. To increase the department’ s design capacity, it was
readying an electronic bridge design computation program for use early in 1961. As part
of its ongoing efforts “to develop more effective and economic methods and types of
construction,” the department awarded contracts for four bridges over the Sunrise
Highway Extension on Long Island in 1960: two aluminum highway bridges of “semi-
monocoque design;” a*conventiona” steel and concrete highway bridge; and a steel
railroad bridge that used a high strength, tempered constructional aloy. The results of
these experiments were planned as guides for the department’ s future use of special
materials.**°

By 1960 one new international bridge had been completed and a second was underway.
Ogdensburg-Prescott International Bridge, a suspension bridge designed by Modjeski &
Masters, was completed in 1960 to provide American tourists easy access to Ontario. To
enhance the thruway, Moses, in hisrole as president of the New Y ork Power Authority,
proposed replacing the old Lewiston and Queenston Suspension Bridge (1899) with a
high-level, superhighway bridgein 1956. He envisioned this bridge asthefina link in a
New Y ork to Toronto expressway connecting the New Y ork State Thruway to Ontario’s
road system speeding the flow of long-distance highway traffic between the U.S. and

MEAD & HUNT
N133A023\N133-99A\11-99 73



Canada. The NiagaraFalls Bridge Commission financed construction of the steel arch
bridge, which began in November 1960.3"

During this period, the department received awards for their bridge designs. The
department received honorable mention in the 1954 competition of the American Institute
of Steel Construction for two bridge designs: the West Henrietta Road Bridge over the
Thruway in Monroe County; and the New Y ork State Thruway Bridge over the Onondaga
Lake Outlet in Onondaga County.**# The department also received an honorable mention
in the American Institute of Steel Construction’s 1960 “most beautiful bridge” contest for
the Interstate 87 (Northway) Bridge over the Mohawk River near Dunsbach Ferry.
Designed by consulting engineers Frankland and Lienhard, the bridge consisted of twin
parallel structures, each 813 feet long, with steel arch center spans.3*®

Bridge building in New Y ork City in the 1950s included plans for future crossings and
replacement of bridges. In 1956 the New Y ork State Bridge Authority began studiesfor a
new Hudson River crossing to replace the ferry at Newburgh-Beacon.®® Retractile
bridges, used in New Y ork City as early as c. 1861, were still built as late as the 1950s.
Completed in 1958, the Bayview Avenue Bridge, Staten Island, replaced an earlier
retractile bridge.** Other movable bridges completed in New Y ork City in the 1950s
included two bascule bridges — the 1953 Unionport Bridge over Westchester Creek and
the 1953 Eastern Boulevard (Ludlow Avenue) Bridge over the Bronx River —and the
1955 Welfare Island Lift Bridge in Queens.®?

F. Bridge Designers and Planners

This section of the contextual study lists designers and planners who were involved in major
bridge projects within New Y ork and/or who have contributed significantly to the development
of bridge design. Thelist was compiled from references to designers and planners found in the
New York State Historic Preservation Office, the New Y ork City Landmark Preservation
Commission files, and the other noted sources. A short biography of each person, aswell ashis
activities within the state, isincluded. The bold areaincludes the designer’ s or planner’ s name,
place of birth, date of birth, and date of death. Some designers and planners are listed without a
location or birth/death dates, when conclusive information has not been found.

Thefollowing list will aid in determinations of eligibility for bridges by recognizing those
designers or planners who have influenced bridge building in New York. A bridge may be
eligible under Criterion C if it represents the work of a master. A master is defined in National
Register Bulletin 15 as*afigure of generally recognized greatnessin afield.” The“work of a
master” refersto the technical or aesthetic achievements of an architect or craftsman. To be
eligible under Criterion C as the work of a master, the bridge must display a distinct phase in the
designer’s career, an aspect of hiswork, or a particular ideain his craft. In rareinstances, a
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bridge may be eligible under Criterion B if it is associated with an individual who made specific
contributions to history. To qualify, abridge must illustrate a person’ s important achievements.

(1) Ammann, Othmar Hermann — Schaffhausen, Switzerland 1879-1965
Ammann began his studies at the Federal Polytechnic Institute of Zurich, earning an
engineering degreein 1902. In 1904 he traveled to America and immediately began
working in John Mayer’s New Y ork office assisting the consulting engineer. Ammann
was then hired by Frederic C. Kunz of the Pennsylvania Steel Company to do engineering
calculations for the Queensboro Bridge in New York City. Also part of thisjob wasthe
technical writing for Kunz' s book, Design of Steel Bridges, which became the standard in
itsfield. Ammann left Kunz and began assisting Charles Conrad Schneider in the
analysis of the Quebec Bridge collapse in 1907. He then became second-in-command to
Gustav Lindenthal in the Hell Gate Bridge project. A few yearslater, Lindenthal and
Ammann vied for the Henry Hudson Bridge project, which was awarded to Ammann.®®
Robert M oses appointed Ammann chief engineer of the Port of New Y ork Authority,
while Ammann’s design for the George Washington Bridge was being constructed.
Completed in 1931, the George Washington Bridge returned the distinction of having the
longest suspension span to New Y ork City. Considered one of the twentieth century’s
leading bridge engineers, Ammann went on to design five other major bridgesin New
York City: the Bayonne Bridge (1931); the Triborough Bridge (1936); the Bronx-
Whitestone Bridge (1939); the Throgs Neck Bridge (1961); and the V errazano-Narrows
Bridge (1964).3*

(2) Baird, Howard C.

Baird designed the Bear Mountain Bridge, a suspension span completed in 1924 in
Peekskill, New York. Holton Duncan Robinson and David Barnard Steinman were aso
consulting engineers on the project. Baird also designed the steel arch 1931 Taconic
Parkway Bridge over the Croton Reservoir with C.F. Lloyd for the Westchester County
Park Commission.®®

(3) Boller, Alfred Pancoast — Philadelphia, Pennsylvania 1840-1912
Boller was an agent for the Phoenix Iron Company from 1866 until 1870. He was the
vice president and engineer for Phillisburg Manufacturing Company, building and
designing iron bridges and other structures for 2 years. Boller opened an independent
officein New York City in 1874. He wrote the treatise, Practical Treatise on the
Construction of Iron Highway Bridges for the use of Town Committees, in between
bridge building. In 1882 he became the chief engineer of the Albany & Greenbush
Bridge Company. For the year of 1883 Boller acted as consulting engineer for the
Department of Public Works, New Y ork City.**® Boller partnered with another engineer
named McGaw, mainly producing gasholder tanks and designing one bridge — the
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Metropolitan Avenue Bridge over Newtown Creek in Brooklyn. Boller designed the third
Macombs Dam Bridge (Central Bridge) and 155" Street Viaduct over the Harlem River
in New Y ork City, acting in consultation with William Hubert Burr and George W.
Birdsall, in 1894. Boller designed the substructure of the Arthur Kill Bridge in 1898.
The following year Boller acted as consulting engineer for the Melrose Avenue Viaduct
in the Bronx and for the 96" Street Viaduct for Riverside Drive in Manhattan. Boller
designed and built the University Heights Bridge (1895), 145" Street Bridge (1905), and
the Madison Avenue Bridge (1910).3

(4) Buck, Leffert Lefferts — Canton, New York 1837-1909
Buck, a native of Upstate New Y ork, attended the Rensselaer Polytechnic Institute and
graduated in 1868. While at the Institute, he was selected to assist Washington Augustus
Roebling in building the Brooklyn Bridge.**® He was hired by the Croton Aqueduct
Department of New Y ork City as assistant engineer from 1868 until 1871. Buck then
traveled to South Americato design an unusualy high railroad. From 1877 until 1886
Buck rebuilt parts of John Augustus Roebling’s 1855 railroad suspension bridge at
Niagara Falls. Buck reinforced anchorages, replaced cables, and substituted wood
suspended superstructure and stone towers with steel. During thistime, Buck formed a
partnership with George McNulty. Together they designed and constructed the Driving
Park Avenue Bridge, which isthefirst spandrel braced arch in the United States, and the
Platte Street Bridge in Rochester, New York in 1889. Buck submitted designs and
became consulting engineer for the Williamsburg Bridge construction. Buck was the
consulting engineer of the Lewiston and Queenston Suspension Bridge across Niagara
River (1899), and consulting engineer for the Department of Bridgesin New Y ork City in
1903.%#

(5) Burr, Theodore — Torringford, Connecticut 1771-1822
Burr, educated and apprenticed in the building trades, settled in Oxford, New Y ork, in the
Chenango Valley. Burr began operating a saw-and-grist mill, building hisfirst bridge
because of his customer’s need to cross the Chenango River. Thisfirst design wasa
simple stringer bridge; however, Burrs fame eventually developed to the point that toll-
bridge companies all over New Y ork State were requesting his services. Burr designed
the Union Bridge, aso known as the Waterford Union Bridge, in Waterford, New Y ork,
in 1804. The bridge, which crossed the Hudson River, used what would later become the
patented Burr arch-truss, and was considered Burr’s masterpiece. The Burr arch-truss
superimposes an arch on aking post truss, resulting in the greater rigidity. Burr’sarch-
truss, most suited for long-span timber bridges, was used to a great extent in the eastern
United States for turnpike bridges.>** In 1809 Burr built a bridge over the Mohawk River
at Schenectady in anew design: awood suspension bridge, which was a conglomeration
of “mammoth supporting beams and long laminated cables of built-up flat plank from

MEAD & HUNT
N133A023\N133-99A\11-99 76



which hung the floor timbers.” 33! After Burr’s death, his carpenters became bridge
contractors and constructed many bridges throughout New Y ork using his design.3*

(6) Burr, William Hubert — Watertown, Connecticut 1851-1934
Burr began his education at the Rensselaer Polytechnic Institute, graduating in 1872. He
then went to work for the Phillipsburg Manufacturing Company, constructing wrought-
iron bridges over the next 2 years. From 1875 until 1884 Burr acted as professor at
Renssel aer before leaving to become superintendent of construction for a number of
bridges built by the Phoenix Bridge Company. In 1893 he took a position as civil
engineering professor at Columbia University, which lasted for many years. Asa
consulting engineer, Burr supervised the construction of many bridge projects within New
York City inthe 1890s. This continued into the 1900s, when he acted as consulting
engineer to Othmar Hermann Ammann during the George Washington Bridge Project of
1931. Hewasa part of the investigations into the collapse of the Quebec Bridge. Burr
was also the author of many publications and engineering books.>

(7)  Cooper, Theodore — Cooper’s Plain, New York 1839-1919
Cooper joined the U.S. Navy at the age of 22, serving as an engineer before resigning in
1872. Cooper was then hired by James Eads as an inspector for the Midvale Steel Works
and the Keystone Bridge Company. During thistime, Cooper acted as Eads
superintendent on the St. Louis Bridge Project. Cooper then succeeded Eads as engineer
of the Bridge and Tunnel Company. In 1875 Cooper began working for various
companies around the country as superintendent. During thistime, he designed the 2™
Avenue Bridge over the Harlem River, after which he was appointed by President
Cleveland to afive man commission of engineers to determine the span for the Hudson
River Bridge. As Cooper’slast project, he acted as consulting engineer for the Quebec
Bridge from 1905 until the collapse in 1907.3*

(8)  Ellet, Charles — Bristol, Pennsylvania 1810-62
Ellet began his engineering career at the age of 17, serving as rodman for the
Susguehanna Branch Canal. 1n 1830 he traveled to France to enroll at the Ecole des
Ponts et Chaussees, graduating and returning to America 2 years later. Ellet then resumed
surveying for railroad companies and occasionally submitted bridge designs. Ellet was
awarded hisfirst bridge-building job in 1838. The bridge, the Fairmount Park Bridge
over the Schuylkill River, was America s “first successful wire suspension bridge.” Ellet
then was awarded the Wheeling and Belmont Bridge of Wheeling, Ohio, in 1849. This
suspension bridge was destroyed by a windstorm in 1854 and Ellet had to rebuild it later
that year.*® A designer of early suspension bridges, Ellet conceived the first such
structure across Niagara Falls. His suspension span, built in 1848, served as a carriage
bridge until it was replaced in 1854.3%°
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(99 Embury, Aymar II — New York, New York 1880-?
After receiving a degree from Princeton University, Embury entered an apprenticeship to
acquire his architectural training in New Y ork City. In 1905 he won first and second
prize in acontest held by the Garden City Company for his designs of country homes.
This commission, considered to be his“big break,” led to many other country home
designsin the New Y ork region. In the 1920s Embury began receiving commissionsin
North Carolina, Alabama, and Michigan, aswell as New Y ork. During the Great
Depression, Embury shifted employment, becoming chief and consulting architect to the
Port Authority of New Y ork, the Triborough Bridge and Tunnel Authority, and the New
Y ork City Parks Department. Within this capacity, Embury aided in the construction of
the Henry Hudson Bridge in 1938.3" Working for the Triborough Bridge and Tunnel
Authority, Embury assisted Othmar Hermann Ammann in the design of the Triborough
Bridge (1936) and the Bronx-Whitestone Bridge (1939). Embury went on to design the
New Y ork City building for the 1939 World' s Fair and the Hofstra University campus in
Hempstead.®*® Acting as a consulting architect, along with A. Gordon Lorimer, John B.
Peterkin, and Theodore J. Y oung, Embury assisted with the Throgs Neck Bridge Project
(1961).%*

(10) King, Zenas — Upstate New York 1818-1892
King moved west after high school to Milan, Ohio. In Milan, King began a carpentry and
construction business. At the age of 40, he decided to change careers, becoming a sales
agent for Thomas Moseley. Four years later, King founded a partnership with Peter Frees
to build bridges and boilers. King retained the bridge portion of the business when the
partnership dissolved afew years later. Twenty-two years after forming his own
company, King concentrated on bridge building and changed the company name to the
King Bridge Company. King obtained the patents for the tripod pier and the swing
bridge — results of collaborations with engineers Theodore Mills and Cyrus Force. King
died in 1892; however, his company prospered for another 30 years.>*

(11) Lindenthal, Gustav — Brunn, Moravia 1850-1935
Lindenthal began his engineering education in Europe, attending the Polytechnic Institute
of Vienna. He worked for awhile as the assistant for Austrian Empress Elizabeth Railway
and as a bridge surveyor for the Swiss National Railway. He arrived in Americain 1874
and became a consulting engineer for the Centennial Exposition at Philadelphia for
3years. Lindenthal continued his engineering career in Pittsburgh, working for Andrew
Carnegi€'s bridge-building firm, the Keystone Bridge Company. After that time, he
worked for 13 years as bridge engineer for the Western Pennsylvania Railroad. He
opened a private practice in 1881, designing both suspension and truss bridges. In the
late 1890s he came to New Y ork forming his own bridge-building company called the
North River Bridge Company, of which he was chief engineer. In 1902 he was appointed
commissioner of bridges. Lindenthal, acting as commissioner, hired Henry Hornbostel, a
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New York City architect, to design the aesthetic features of the Manhattan and
Williamsburg Bridges. 1n 1917 Lindenthal designed a steel arch railroad bridge over the
East River, known as the Hell Gate Bridge.* Lindenthal’s chief assistants for this
sizable project were Othmar Hermann Ammann and then David Barnard Steinman.
Lindentha’slast rolein a bridge-building project was as special design advisor on the
George Washington Bridge Project of 1931 — he was over 80 years old.>*?

(12) Lupfer, Edward P.

Lupfer made a name for himself as arailway contractor before accepting a commission as
chief engineer for the Peace Bridge Project. Completed in 1927, the design consisted of
five steel arches to span the Niagara River and an additional truss spanning the adjacent
Black Rock Canal. Lupfer went on to build the Rainbow Bridge at Niagara Falls, assist
the Defense Plant Corps and the Reconstruction Finance Corporation during World

War 11, and design other bridgesin the Buffalo area.3*

(13) MacDonald, Charles 1837-?
MacDonad graduated from Rensselaer Polytechnic Institute as a civil engineer. 1n 1871
MacDonald built the first suspension bridge (not extant) across the Hudson River, which
linked the towns of Johnsburg and Chester with cables purchased from Roebling & Sons
Company. With a span of 230 feet, this bridge was described as using “the pattern of
Roebling’ s bridges.” He opened an office at 80 Broadway in New Y ork City in 1868 and
practiced for the next 4 years. He was elected president of the American Society of Civil
Engineersin 1908.3*

(14) Maillart, Robert — Switzerland 1872-1940
Maillart began his career in the Zurich Polytechnical Institute, graduating in 1894. He
became the first major designer in reinforced concrete to shed the vestiges of masonry
construction. Flat-slab construction, Maillart’ s invention of 1900, was designed to meet
the increasing load demands without increasing the size of structural members. The
Maillart system was cost effective because it eliminated all but functional material and
the concrete slab became an active bearing surface.®® Maillart designed with three ideals
inmind: efficiency, economy, and elegance. Efficiency meant using aslittle material as
possible in order to achieve alighter structure; economy was translated into competitive
costs and minimal future maintenance; and elegance was expressed through the visual
possibilities of reinforced concrete. He designed reinforced concrete bridges for 40 years
throughout the world. Maillart’sideals of integration, slendernessin form, and artistic
form influenced many modern structures. A 1947 exhibit of hiswork at the Museum of
Modern Art in New Y ork was the first show devoted to a single engineer to be mounted
at an art museum.*®

MEAD & HUNT
N133A023\N133-99A\11-99 79



(15) McAlpine, William Jarvis — Upstate New York 1812-90
McAlpine designed, built, consulted, wrote papers on, and discussed bridges for 63 years.
He was the third president of the American Society of Civil Engineers and the first
American to be accepted into the French Society of Engineers and the Ingtitute of Civil
Engineersin England. He served as both the state engineer and the state railroad
commissioner in New York. Hisachievementsinclude laying out the Riverside Drive
and Riverside Park, chief engineer on the Erie Canal, and completion of the U.S. Navy
Yard in Brooklyn. He designed the Third Avenue Bridge in 1860 and began the
Washington Bridge as chief engineer. McAlpine and civil engineer, Theodore Cooper,
revised the designs of the Washington Bridge, adding decorative elements when it was
decided that a more ornamental structure was favored.*”’

(16) Melan, Josef 1853-1941
Melan began in the engineering field as a professor at the Technical University of Vienna,
later becoming head of the bridge department at the Technical Institute in Prague. Melan
developed the first scientific methods for designing reinforced concrete arches by
anayzing the material’s behavior. Melan’s designs were introduced in Americawhen
patented by Fritz von Emperger in 1893.3*® The Melan Arch Construction Company of
New Y ork, in conjunction with Emperger, held all Melan patents in the United States.
Melan’s design is said to “ combine the beauty and permanence of the stone arch with the
low cost and adaptability to local conditions of the steel bridge . . .”**® The Melan system
of reinforcement can be found throughout the United States. Bridges using this method
were generally built from 1892 until the 1920s as the technique was adopted by engineers,
corporations, and municipalities. Engineers began using prestressed concrete in the
1930s to accommodate the increase in live loads and Melan’ s system declined in use.*°

(17) Modjeski, Ralph — Cracow, Poland 1861-1940
Modjeski moved with hisfamily to the United States in 1876 and eventually continued
his engineering education at the Ecole des Ponts et Chaussees in Paris, graduating in
1885. Returning to hisfamily in America, he opened an office in Chicago in 1893,
specializing in bridge design. Early in his career he worked with George Shattuck
Morison and, in 1924, he formed a partnership with Frank M. Masters. Modjeski &
Masters joined with P.L. Pratley to design the Ogdensburg-Prescott International Bridge
(1960) — a suspension bridge over the St. Lawrence River.*' Modjeski & Masters
prepared designs for the Newburgh-Beacon Bridge in 1956. In 1930 Modjeski partnered
with Daniel Moran to design the Mid-Hudson Bridge in Poughkeepsie — a suspension
bridge built by the New Y ork State Department of Public Works. Alone or in partnership
with others, Modjeski designed many of the country’s finest major bridges.®?
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(18) Moisseiff, Leon S. 1872-1943
Moisseiff consulted on many of the twentieth century’ simportant bridge projects,
including the George Washington Bridge and Manhattan Bridge in New Y ork. Through
his work on the Manhattan Bridge, he established a deflection theory that allowed lighter
decks to be used in bridge building.*>* Moisseiff also acted as consulting engineer on the
1940 Tacoma Narrows Bridge. Thiswasthefirst project he directed; however the
collapse of the bridge less than 6 months after it was completed put an end to his
career.™

(19) Morison, George Shattuck — New Bedford, Massachusetts 1842-1903
Morison began his education at the Phillips Exeter Academy before continuing on to
Harvard. He was admitted to the New Y ork State Bar and was associated with alaw firm
in New York City in 1866. Morison assisted Octave Chanute in the construction of a
bridge over the Missouri River in 1867. He acted as chief engineer of the Detroit, Eel
River & Illinois Railroad from 1871 until 1873. Morison moved to New York City in
1875, erecting the replacement for the Portage Bridge in 6 weeks. He then resigned from
the railroad and formed Morison, Field, and Company, bridge contractors. Morison was a
part of thisfirm for 5 years before moving on to build bridges on his own. From 1894 to
1903, Morison was a member of avariety of influential boardsin New Y ork City: the
Board of Engineersfor New Y ork and New Jersey Bridge Authority (1894), Board on
Improvement of Waterfront of New Y ork City (1895-97), Board on Barge Canal (1900-
01), and Commission on Plans for Manhattan Bridge across East River (1903). Thisfinal
commission was an appointment by Mayor Low, on which Morison served with
Mansfield Merriman, Henry S. Hodge, Theodore Cooper, and Charles Conrad Schneider.
They were a panel of expert engineers assigned to report on the Manhattan Bridge's
revised plans. The commission accepted Gustav Lindenthal and Henry Hornbostel’s
plans for the bridge and the construction commenced. Morison was also a member of the
American Society for Civil Engineers from 1875 and president in 1895.%

(20) Moses, Robert —New York, New York 1888-1981
Moses was born in New Haven, Connecticut, in 1888, and received degrees from Yae
University, Oxford University, and Columbia University by 1914. Beginning his career
in 1913 at the Training School for Public Service of the Bureau of Municipal Research,
he was made assistant to the commissioner of the Civil Service Commission ayear
later.®* In acareer spanning many decades, Moses became the head of park,
transportation, and power agenciesin New York State. Moses held the title of chairman
in many offices, including: State Emergency Public Works Commission (1933); Jones
Beach State Parkway Authority (1933-63); Bethpage Park Authority (1933-63); New

Y ork City Planning Commission (1940-60); Triborough Bridge and New Y ork City
Tunnel Authority (1946-68); and New Y ork Power Authority (1954-63). He also wasthe
New Y ork Secretary of State (1927-37); the New Y ork City Park Commissioner
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(1934-60); the sole member of both the Henry Hudson Parkway Authority and the Marine
Parkway Authority (1934-38); and the founder and chairman of the Triborough Bridge
Authority (1936-46).

Moses was instrumental in the construction of many bridges, roadways, buildings,
tunnels, housing projects, power facilities, state parks, and city parksin New York. The
bridges built during his tenure included: the Henry Hudson (1936); Triborough (1936);
Marine Parkway (1937); Bronx-Whitestone (1939); Cross Bay (1939); Throgs Neck
(1961); and Verrazano Narrows (1964). In addition to serving in public offices, Moses
gave lectures, acted as consultant to many governmental organizations and private
corporations, wrote books, and served on the Board of Trustees of Hofstra College. He
was the recipient of numerous awards and medals.®’

(21) Mueser, William — Germany 1872-1950
Mueser emigrated to the United States in 1893, and 2 years later began designing for the
Melan Arch Construction Company. Eventualy he became the owner of the company
until 1900. In these years, Mueser is credited with designing the first reinforced concrete
arch bridgesin New Y ork, New Jersey, Pennsylvania, and the District of Columbia. He
formed the Concrete-Steel Engineering Company in 1900 with Edwin Thacher, who also
specialized in reinforced concrete designs. Mueser dissolved the company and entered
into employment with the Federal Civil Works Administration as aregional director in
1933. Inthelast 16 years of hislife, Mueser obtained 50 patents relating to reinforced
concrete construction.®®

(22) Nichols, Othniel Foster — Newport, Long Island 1845-1908%°
Nichols, an 1868 graduate of the Rensselaer Polytechnical Institute, became assistant
engineer with Cooper & Hewitt in 1870. In 1888 Nichols began what would be many
years as a public servant. He became chief engineer of the Brooklyn Elevated Railroad
Company for 7 years, then assistant engineer in charge of the Williamsburg Bridge from
1895 until 1902, and finally principal assistant engineer in the Department of Bridges for
the next year. He was appointed chief engineer of New Y ork’ s Department of Bridgesin
1904. In this position he supervised the redesign of the Manhattan Bridge after Gustav
Lindenthal’ s departure as commissioner. Nichols also was responsible for the
construction of the University Heights Bridge during his tenure.>®

(23) Robinson, Holton Duncan — Massena, New York 1863-1945
Robinson began his career working in the office of his uncle, George W. McNulty, who
was in partnership with Leffert Lefferts Buck. Robinson began by conducting surveys
and studying engineering at night. He eventually gained enough experience to become
chief draftsman under Buck. Robinson was the assistant engineer, in charge of cable
construction, on the Williamsburg Bridge Project. 1n 1904 he worked for Buck again on
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the Manhattan Bridge Project, in charge of design and construction. He built a
suspension bridge in his hometown of Massena soon after, and then occupied himself
with avariety of bridge, tunnel, and navy war projects. He briefly was employed by the
Keystone State Construction Company designing cables. In 1920 he was approached by
David Barnard Steinman to enter into a partnership. Robinson agreed and the two
remained partners for a quarter of a century.**

(24) Roebling, John Augustus — Muhlhausen, Germany 1806-69
Roebling began his education at the Royal Polytechnic School in Berlin, graduating in
1826. He was the engineer for the Prussian government for 3 years before emigrating to
America. Settling in Germania, now called Saxonburg, Pennsylvania, Roebling planned
on becoming a farmer, but soon became involved in canal work. Roebling manufactured
thefirst “transversely wrapped wire cable” in the United Statesin 1841, and he was
responsible for the first suspension bridge to carry a highway over the Monongehela
River at Pittsburgh in 1846. Roebling moved his factory — Roebling and Sons —to
Trenton, New Jersey, in 1848. Roebling then began designing and building agueducts,
railroad bridges, and highway bridges. From 1858 until 1860, he and his son,
Washington, were busy building a bridge over the Allegheny River at Pittsburgh,
Pennsylvania. Roebling was the designer of the 1854 Niagara Falls suspension bridge —
an early railroad and carriage suspension bridge. Hislast and best known achievement
was the design of the Brooklyn Bridge.**

(25) Roebling, Washington Augustus — Saxonburg, Pennsylvania 1837-1926
Washington earned an engineering degree at Rensselaer Polytechnic Institute and began
working in hisfather’swire mill at the age of 20. One year later, he began assisting his
father in the bridge-building aspect of the business. Washington then entered the army in
1861. He participated in various campaigns and also built two suspension bridges for the
army’suse. Heresigned hiscommission in 1865 and assisted his father in completing the
Cincinnati and Covington Bridge in 1867. Washington then traveled to Europe to
analyze pneumatic foundations for a year, before returning home and succeeding his
father as chief engineer of the Brooklyn Bridge in 1869. He completed his career as the
vice president of the John A. Roebling’s Sons Company in Trenton, New Jersey.®

(26) Schneider, Charles Conrad — Saxony 1843-?
Schneider trained and practiced as a mechanical engineer in his homeland before
traveling to Americain 1867. Like many other engineers, he began his career asa
draftsman. Schneider eventually was hired by the Erie Railroad and given the
responsibility of checking bridge plans that were submitted by bridge companies.®*
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Schneider’ sfirst known bridge design was a cantilever bridge over the NiagaraRiver in
1883. Schneider’s career expanded when his design plans were accepted for the Harlem
River Bridge, which had become known as the Washington Bridge by the time of its
completion in 1889. Schneider and Wilhelm Hildenbrand’ s designs were combined into
one less expensive plan by the Union Bridge Company, which was accepted, but later
revised by John McAlpine.** Schneider became the chief engineer for the American
Bridge Company in the early 1900s. Part of that job included the investigation into the
collapse of the Quebec Bridge in 1907, while under construction. He was also one of five
men appointed by Mayor Low to act acommission of expert engineersto report on
revised plans for the Manhattan Bridge Project.>®

(27) Steinman, David Barnard —New York, New York 1886-1960
In 1906 Steinman graduated summa cum laude with a bachel or-of-science degree from
the City College of New Y ork. He continued his education at Columbia University,
attaining master of arts and civil engineering degreesin 1909. A year later Steinman
became the youngest professor of civil engineering in the country, at the University of
Idaho. While teaching, he earned his doctorate from Columbia University and transated
Josef Melan’'s Theory of Arches and Suspension Bridges and Plain and Reinforced

Concrete Arches.®"

Steinman’ s engineering career included designing bridges throughout the United States
and in many other countries. Steinman was the designer of the 1936 steel arch Henry
Hudson Bridgein New York City. A year later he added a second deck to the popular
bridge. The same year Steinman’s Marine Parkway Bridge opened. 1n 1948 Steinman
designed braces to be added over the traffic lanes of the Brooklyn Bridge, giving it greater
strength.*® He served as design engineer for the 1957 Kingston-Rhinecliff Bridge, which
consisted of ten continuous truss spans.®* Steinman authored the biography on John and
Washington Roebling and Suspension Bridges and Cantilevers: Their Economic
Proportions and Limiting Spans (1911). Steinman was also one of the designers for two
international crossings between New Y ork and Canada: the Thousand Islands Bridge
(1938), which consisted of five bridges of four types; and the Seaway International Bridge
(1962), with a main suspension span.*”

(28) Thacher, Edwin — De Kalb, New York 1839-1920
Thacher, graduate of the Rensselaer Polytechnic Institute, began by working for a variety
of railroad companies. In 1868 Thacher began his bridge-building career as assistant
engineer for the Louisville Bridge Company. In 1897 Thacher built a bridge spanning the
Kansas River in Topeka, which was credited as the “first large multi-span concrete
bridge.”*"* By 1900 he had gained experience within bridge companies, originated the
multi-scale cylindrical dide-rule, and invented ametal truss bearing his name.*? Another
Thacher bridge was built in Paterson, New Jersey, carrying Main Street over the Passaic
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River. Thacher partnered with William Mueser, who also specialized in reinforced
concrete designs, to form the Concrete-Steel Engineering Company in 1900. Thacher
retired from the bridge-building company in 1912.3

(29) Waddell and Hardesty

Waddell, John Alexander Low — Port Hope, Ontario 1854-1938>"

Hardesty, Shortridge Unknown
Waddell began his career after earning a civil engineering degree from the Renssel aer
Polytechnic Institute in 1875. He worked briefly as a draftsman and engineer in Canada
before becoming an assistant professor at Rensselaer. 1n 1882 he attained both his
bachelor’ s and master’s degree at McGill University. After spending four yearsas a
professor of civil engineering in Tokyo, Waddell returned to the United States. Joining
the Phoenix Bridge Company, he opened an office in Kansas City to serve as both an
agent of the company and as a consulting engineer in hisown right. Hardesty’s
educational background was not found.*”

The prolific New Y ork City firm of Waddell and Hardesty practiced for only 11 years
from 1927 until 1945.%® Waddell and Hardesty designed two similar cantilever structures
in New York City — the 1928 Goethal s Bridge connecting Staten Island to Elizabeth, New
Jersey, and the 1928 Outerbridge Crossing of the Arthur Kill, connecting Staten I1sland to
Perth Amboy, New Jersey. In 1933 the firm acted as consulting engineers on the lift span
of the Hudson River Bridge, connecting the cities of Albany and Rensselaer. The North
and South Bridges over the Niagara River Grand Island, New Y ork, both using cantilever
spans — were completed by thisduo in 1935. Waddell and Hardesty acted as consulting
engineersin the construction of the 1936 Henry Hudson Bridge.*”” The duo also designed
the 1930s lift span of the Troy-Menands Bridge over the Hudson River and the 1941 steel
arch Rainbow Bridge at Niagara Falls.®®

(30) Whipple, Squire — Hardwick, Massachusetts 1804-88
Whipple moved to Otsego County, New Y ork, at ayoung age. In 1830 he began his
career as arodman and leveler for the Baltimore & Ohio Railroad. He then assisted with
surveys for the enlargement of the Erie Canal and surveys of railroads and canal routes,
Hisrailroad experience spurred hisinterest in bridge building. He patented an early iron
highway bridge, the bowstring arch-truss, in 1841. Using his design, Whipple began
building iron bridges over the Erie Canal and at other sitesin the state. Two examples of
Whipple's patented truss within New Y ork are the Whipple bowstring arch-truss of Chili
Mills, New Y ork, built in 1851, and the Whipple bowstring arch-truss built in 1867 with
Simon DeGraff on a private road near Albany. In 1847, Whipple invented another truss
type, this one with atrapezoidal form that featured diagonals that crossed two panels and
sloped downwards in opposite directions from end to center.*”® His 1847 book, 4 Work
on Bridge Building . . . and Practical Details for Iron and Wooden Bridges, influenced
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other practitioners. Whipple has been called “the father of American bridge building”
and “father of iron bridges.”**

G. Bridge-building Companies

This section of the contextual study lists bridge companies known to have been active within
New York. Thelist was compiled from references to bridge companies found in Victor Darnell’s
A Directory of American Bridge-Building Companies 1840-1900, the New Y ork State Historic
Preservation Office files, and other footnoted sources. Unless otherwise footnoted, information
presented is from Darnell’ s directory. The frequency with which the company’ s name appeared
in these sources helped to determine the extent of its presence in the state. Based on this
research, this section has been divided into two parts: (1) companies that built widely in the state;
and (2) other companies that seem to have had aless significant presence within New York. The
history of each company and its activities within the state are included. The bold areaincludes
the company’ s name, location, and length of operation.

The following list will aid in determinations of eligibility for bridges by recognizing bridge-
building companies that were active historically within New Y ork. Criterion C states that
properties may be eligible for the National Register of Historic Placesif they express the
distinctive characteristics of a construction practice. These characteristics are defined in
National Register Bulletin 15 as*"the physical features or traits that commonly recur in individual
types, periods, or methods of construction.” Distinctive characteristics can be “general, referring
to ideas of design and construction such as basic plan or form, or they can be specific, referring
to precise ways of combining particular kinds of materials.” Specific characteristics of the work
of abridge-building company might include patents held by the company or innovations
incorporated into a bridge.

(1) American Bridge Company (Chicago) — Chicago, Illinois 1870-78; 1891-1900
This company’ s contracts ranged from Texas, across the Midwest, and to New England.
The company was organized by Lucius B. Boomer in 1870 with colleagues from a
previous business, including his brother-in-law Andros B. Stone; general agent L.C.
Boyington; H.A. Rust as vice president; and general superintendent Moritz Lassig. Failed
designs and troubles with contracts and general business conditions led to the American
Bridge Company’ sliquidation in 1878. The Chicago Forge and Bolt Company leased the
plant in 1885 and bought it shortly after. 1n 1891 the American Bridge Company
reappeared as the American Bridge Works and began leasing the shop from Chicago
Forge. Four years later the American Bridge Works bought the plant and began its
business. Thisonly lasted for 5 years, when in 1900, the company was bought out by J.P.
Morgan’s newly organized American Bridge Company.
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(2) American Bridge Company (New York) — New York, New York1900-c. 1955
This company was formally organized by J.P. Morgan and Company on April 14, 1900.

It operated as an independent business for only a year before its stocks were bought by
United States Steel Corporation. The bridge company became a subsidiary in April 1901,
however, this did not affect its corporate administration. Headquarters began in New

Y ork City, then were moved to Philadelphiain 1904, and finally settled in Pittsburgh. As
described by Victor Darnell, the American Bridge Company was an amalgamate of many
smaller firms. “twenty-four companies, fifty percent of the nation’ s fabricating capacity,
were purchased thefirst year.” The companies acquired in 1900 within New Y ork were:
the Buffalo Bridge and Iron Works; EImira Bridge Company Ltd.; Groton Bridge and
Manufacturing Company; Hilton Bridge Construction Company; Horseheads Bridge
Company; Post and McCord; Rochester Bridge and Iron Works; and Union Bridge
Company. Companies acquired within New Y ork State became part of the subsidiary —
the Empire Bridge Company. Other prominent companies that built numerous bridges
within New Y ork and were also acquired in 1900 were: the American Bridge Works of
Chicago, lllinais; Berlin Iron Bridge Company of Berlin, Connecticut; King Bridge
Company of Cleveland, Ohio; Y oungstown Bridge Company of Y oungstown, Ohio; and
the Wrought Iron Bridge Company of Canton, Ohio.**

The American Bridge Company headquartersin New Y ork was responsible for contracts,
construction, and sales until at least 1913. The company’s chief engineer was C.C.
Schneider, who assisted in the design of the Washington Bridge of New Y ork City in
1886. Generaly, shop drawings were made at one office and were distributed to the
shops for fabricating, thereby maintaining a central control. The American Bridge
Company remained the largest structural fabricator and continued to manufacture steel
bridgesinto the early twentieth century. The Mid-Hudson Bridge, Poughkeepsie,
superstructure contract was awarded to this company on March 11, 1927.3%

(3) Berlin Iron Bridge Company — East Berlin, Connecticut 1880-1900
Corrugated Metal Company — East Berlin, Connecticut c. 1875-83
The Berlin Iron Bridge Company began as the Corrugated Metal Company producing
roof trusses c. 1875. The Corrugated Metal Company built bridgesin the state of New
York in the early 1880s. The company began designing bridges around 1879, and in
1883, changed its name to the Berlin Iron Bridge Company, operating for 17 years. The
Berlin Iron Bridge Company manufactured many prefabricated iron vehicular bridges
between 1880 and 1900 throughout New Y ork and New England. William O. Douglas of
Binghamton, New Y ork, patented the lenticular or parabolic trussin 1878. In 1885 he
allotted these patents to the Berlin Iron Bridge Company and became an agent for this
leading iron bridge fabricating firm during the 1880s. Manufacturers of the lenticular
truss spans in through, deck, and semi-deck versions, the Berlin Iron Bridge Company
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became one of the most industrious firms of the late 1800s. In 1900 the company was
acquired by the American Bridge Company.3®

(4) Canton Bridge Company — Canton, Ohio 1876-1929
Thefirst 15 years of business, this company manufactured and built bridges only within
itsimmediate area; however, an infusion of working capital in 1891 helped the bridge
buildersto expand. The company is known to have built bridges within New Y ork State
around the turn-of-the-century, including two in Chenango County. The Canton Bridge
Company operated successfully for the next 34 years, before being bought out by the
Massillon Steel Joist Company in 1925. The two companies functioned independently
from the other and business continued for another 4 years. In 1929 the two merged and
became MaComber Steel Company.®**

(5) Clark, Reeves and Company (see Phoenix Bridge Company)

(6) Concrete-Steel Engineering Company — New York, New York 1900-33
William Mueser formed the Concrete-Steel Engineering Company in 1900 with Edwin
Thacher, both specialistsin reinforced concrete designs. Thacher retired in 1912, so
Mueser became the sole owner for the next 21 years. This company fabricated bridges
within New Y ork in the 1900s, including the Court Street Bridge (1921), areinforced
concrete arch in Watertown.**

(7)  Corrugated Metal Company (see Berlin Iron Bridge Company)
(8) Empire Bridge Company —New York, New York 1900-1914°%%
This company was formed by the American Bridge Company as a subsidiary with the sole

purpose of operating all American Bridge Company’s shops within New Y ork State.

(9)  Groton Bridge and Manufacturing Company (see Groton Iron Bridge
Company)

(10) Groton Bridge Company (see Groton Iron Bridge Company)

(11) Groton Iron Bridge Company — Groton, New York 1877-87
Groton Bridge and Manufacturing Company — Groton, New York 1887-99
Groton Bridge Company — Groton, New York 1902-20

The Groton Iron Bridge Company was aresult of a merger between an agricultural
machine manufacturing company (Groton Separator Works) with an iron foundry (Groton
Iron Works). Groton Separator Works, founded by Daniel Spencer in 1847, operated in
partnership with William Perrigo after 1859. Groton Iron Works was founded by Charles
and Lyman Perrigo in 1849. Soon after, the merger between the brothers occurred and
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the two companies organized under the new name Groton Iron Bridge Company.*®’ From
1877 to 1882, the company produced an average of 25 bridges ayear, including many
simple Pratt trussesin Upstate New Y ork. Awarded bridge contractsin 27 states around
the country, the following years proved even more productive for the company.®*® The
company went through another reorganization in 1887, becoming the Groton Bridge and
Manufacturing Company. In 1899 the American Bridge Company absorbed the Groton
Bridge and Manufacturing Company. The Groton shop continued for 1 year and thenin
1901, the plant was closed and dismantled. The former proprietors repurchased the plant
in 1902, and with new equipment, began their business under the name Groton Bridge
Company. By 1920 the business of bridge building had diminished to the point that the
Groton Bridge Company sold its equipment to the American Bridge Company and went
out of business.®

(12) King Bridge Company — Cleveland, Ohio 1871-1922
The King Bridge Company began as the King Iron Bridge and Manufacturing Company
and was incorporated by Zenas King in 1871. The King Bridge Company has examples
of itswork throughout the country; however, most are concentrated within New Y ork,
Kansas, and Illinois. The company prospered into the 1890s, when the Sherman Act
crippled the business. By 1922 the company had been formally disbanded.

(13) Morse Bridge Company — Youngstown, Ohio 1878-c. 1889
This bridge company was founded in 1878, operating for about 13 years before changing
its name to Y oungstown Bridge Company. One of the many bridges the Morse Bridge
Company built was the Spangler Bridge in Columbia County, New Y ork, in 1880.3%®

(14) Ohio Bridge Company — Cleveland, Ohio 1869-74
The Ohio Bridge Company was begun by Rezner, Stone and Company, which may have
functioned under its own name before this undertaking. One of the bridges the Ohio
Bridge Company built in the late 1800s was the Tioronda Bridge in Dutchess County,
New Y ork.*!

(15) Passaic Rolling Mill Company — Paterson, New Jersey 1867-1903
The company was founded in 1867 and added mills and shops 3 years later. Thisfirm
designed, manufactured, and contracted for all types of structural steel and high-grade
ironwork for bridges and railroads. Passaic maintained officesin New Y ork City and
Boston, and furnished the steel for the Washington Bridge and for many of the elevated
railroads of New York City. This company was awarded the construction of the
Macomb’s Dam Bridge and the approach in 1892.%%
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(16) Phoenix Bridge Company — Phoenixville, Pennsylvania®® 1884-1901

Clark, Reeves and Company — Philadelphia, Pennsylvania 1870-84
The Clark, Reeves and Company business was organized by Thomas C. Clarke and the
Reeves family in 1870. The Reevesfamily commanded the Phoenix Iron Company in
Philadelphia, while Clarke, Reeves and Company operated a plant in Phoenixville, known
as the Phoenixville Bridge Works. 1n 1883 Clarke left the firm for independent work, so
the company regrouped the next year as the Phoenix Bridge Company. This company
operated in conjunction with the other Reeves' business — the Phoenix Iron Company.
The resulting company operated until 1901.

(17) Union Bridge Company —New York, New York 1884-1900
The Union Bridge Company was aresult of the merging of the Central Bridge Company
of Buffalo with Kellogg and Maurice, of Athens, Pennsylvania, in 1884. The company’s
main office was situated in New Y ork and the shop was in Buffalo. The Union Bridge
Company submitted designs for the Washington Bridge in the 1880s. The company’s
plans combined the designs of Schneider and Wilhelm Hildenbrand at aless expensive
price. Around 1890 the shop closed, and in 1900 the company was bought out by the
American Bridge Company.>*

(18) Wrought Iron Bridge Company — Canton, Ohio 1840-
This company began as a small foundry and evolved into a mgjor bridge-building
company in 26 years. The company manufactured all kinds of truss, arch swing, and plate
bridge and iron piers. It built bridges throughout the United States and Canada. 1n 1899
the Wrought Iron Bridge Company was acquired by the American Bridge Company and
became one of 35 plants. This company is known to have been fabricating bridgesin
New York Statein the late 1800s.3*

H. Other Known Bridge-building Companies

This section includes bridge builders that built with less frequency within New York State. The
bold area includes the company’ s name, location, and length of operation. The companies with
only the bold information were listed in Victor Darnell’s A Directory of American Bridge-
Building Companies 1840-1900. Some companies were listed without any dates of operation,
and further research has not resulted in anything conclusive. Therefore, these companies are
listed without thisinformation. Unless otherwise footnoted, information presented is from
Darnell’ s directory.

(1) Albany Bridge and Iron Works — Albany, New York 1885
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(2) Albany Iron and Machine Works — Albany, New York 1866-82
This company functioned under three owners within itslifetime: Jones, Haskell and
Company 1866-67; Haskell and Orchard 1868-71; and Henry C. Haskell 1872-82. This
company advertised as “ Manufacturers of Rezner Patent Improved Wrought Iron Tubular
Arch Truss Bridge.” No information concerning the patent was found.

(3) Albany Iron Works — Albany, New York 1849

This company built the iron bridge over the Erie Cana basin in Albany, New York, in

1849.

(4) Alden and Lassig Bridge Works — Rochester, New York 1881-86
Rochester Bridge and Iron Works — Rochester, New York 1886-1900

This company was formed through a partnership between John Alden, chief engineer of
Leighton Bridge of Rochester, New Y ork, and Moritz Lassig of Chicago. The company
operated the Chicago plant, while leasing Leighton’s New Y ork plant, which operated as
Alden and Lassig Bridge Works. In 1884 they purchased Leighton’s plant; however,

2 years later the partnership dissolved. Lassig assumed control of the Chicago part with
Alden taking over the Rochester section. Alden soon reorganized the company and called
it the Rochester Bridge and Iron Works. This company operated for only 4 years before
being acquired by the American Bridge Company.

(5) Alexander Iron Works — Syracuse, New York 1899-1901
(6) Architectural Iron Works — New York, New York 1865
This company’s 1865 catal ogue showed many bridges, but does not state where any were
constructed.

(7)  Atlantic Bridge Works — New York, New York 1863

This company was “ prepared to erect Post bridges of iron and of wood and iron.” The
owners were Post, McCallum and Company.

(8) Atlas Iron Construction Company —New York, New York 1891-96
(9) Buffalo Bridge and Iron Works — Buffalo, New York 1891-1900

This bridge-building company was founded in 1891 and acquired by the American Bridge
Building Company in 1900.

(10) Buffalo Engineering Company — Buffalo, New York 1898-1901
(11) Buffalo Structural Steel Works — Buffalo, New York 1899-1901
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(12) Central Bridge Company — Buffalo, New York 1876-84
The company organized in 1876, and 5 years later purchased the Kellogg Bridge
Company. The Union Bridge Company of New Y ork acquired the Central Bridge
Company in 1884. Its shop was closed about 6 years later.

(13) Cleveland and Sons Company — Brockport, New York

This company constructed the Locust Street Bridge in Waterloo, New Y ork, as part of the
Cayuga and Seneca Canal improvement and enlargement plan of 1915. The bridge
design was afilled spandrel, reinforced concrete, with multiple arches and a concrete
balustrade utilizing Josef Melan’s system of “longitudinal reinforcement.” 3%

(14) Climax Road Machinery Company — Marathon, New York 1887-
This company primarily fabricated and sold the Climax Road Machine, which was a
patented road grading machine. Although the extent of the company’s bridge building is
not known, four examples were found within New Y ork: the Partridge Bridge (1913), a
stedl stringer bridge in Keene; the Jersey Bridge (1913), a Pratt through trussin Au Sable
Forks; the Lamb’s Corners Bridge (1909), a Pratt truss in Columbus; and a Pratt pony
truss (1913) in Trenton.*’

(15) Corrugated Bridge Company — New Berlin, Connecticut

An example of this company’ s work was the Hakes Bridge in Otsego County.*®
(16) Croton Bridge Builders

This company built the Woolen Mill Bridge in Warren County.**®

(17) Elmira Bridge Company, Limited — Elmira, New York 1889-1900
This company was begun by Charles Kellogg and operated for only 1 year before being
sold to the American Bridge Company.

(18) Empire Construction Company — New York, New York 1899

(19) Fort Pitt Bridge Works — Canonsburg, Pennsylvania

This bridge company manufactured and built the Quantuck Canal Bridge, spanning the
Quantuck Canal, in 1935. This bridge in Southampton, New Y ork, is a double-leaf,
Strauss-style trunnion bascule bridge with reinforced concrete girder approach spans.*®

(20) Good Roads Machinery Company — Marathon, New York
This company constructed a bridge for the hamlet of North Chatham in Columbia
County, New York, in 19154
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(21) Green and Wicks, Company
The Lincoln Parkway Bridge of Erie County was an example of this company’ s work.*%

(22) Hilton Bridge Construction Company — Albany, New York 1880-1900
Charles Hilton, the chief engineer of Hilton Bridge Construction Company, began by
working for the New Y ork Central Railroad and then the L eighton Bridge Company. An
advertisement for the Hilton Company states that it built “Wrought Iron & Steel Bridges,
Roofs, Trestles & Turn Tables, Riveted Girders, Tanks, Beams, Pillars & ¢.” This
company was bought out by the American Bridge Company in 1900.

(23) Horseheads Bridge Company — Horseheads, New York 1890-1900
This company was organized in 1890 and bought by the American Bridge Company in
1900. The Horseheads Bridge Company built thel893 Pratt through truss bridge in North
Elba, New Y ork.*%

(24) Hudson River Bridge Works — Hudson, New York 1881-88
The proprietors of this company were Whitbeck and Power in 1881.

(25) Jackson Architectural Iron Works — New York, New York 1896-1901
This company provided the balustrades for the construction of the Washington Bridge
over the Harlem River in 1888.

(26) Kellogg Bridge Company — Buffalo, New York 1870-81
Founded by Charles H. Kellogg (the elder) in 1870, the shop was bought by the Central
Bridge Company in 1881.

(27) Kellogg Iron Bridge Works — Buffalo, New York 1894
Finding that this company was only listed in the American Iron and Steel Association for
1 year, Darnell suggests this was perhaps an unsuccessful attempt to use the Union Bridge
Company’s shop.

(28) Kellogg Iron Works — Buffalo, New York 1891-1901
This company’ s name changed from Kellogg Iron Works to Kellogg Steel and Iron
Company, sporadically. This business was directed by Charles H. Kellogg, son of the
proprietor of Kellogg Bridge Company.

(29) Lane Bridge Works — Painted Post, New York c. 1890-1901
This company was organized by D.F. Lane. It fabricated bridges that “used rails for the
chords and compression members, as well as the usual types of trusses.”
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(30) Leighton Bridge and Iron Works — Rochester, New York 1870-81
This bridge-building company was formed by Thomas L eighton when his partnership
with Fowler ended. He leased the plant to John Alden and Moritz Lassig in 1881, and
eventually sold it to them.

(31) Madison Construction
This company manufactured and erected the New Y ork State Route 9N Bridge in Upper
Jay in 195444

(32) McClintic Marshall Construction Company — Pottstown, Pennsylvania
This company constructed the Hinmansville Bridge (1915), a Pratt truss connecting the
towns of Schroeppel and Granby, New Y ork.*®

(33) Mosely Iron Bridge and Roof Company — New York, New York 1867-1901
This company periodically built under the name of the Mosely Iron Bridge and
Corrugated Roof Company.

(34) Murray, Dougal and Company — Milton, Pennsylvania 1864-c. 1900
This firm was organized by Samuel W. Murray, William P. Dougal, Charles D.
McCormick, and John McCleery to build railroad freight cars of al types. The company,
which also went by the name of Milton Car Works, was aleading producer of tank cars
for the new petroleum industry. Inthe 1860s Murray received the first U.S. patent for a
railroad tank car, and was considered a pioneer in hisfield. The next decade brought the
added business of iron bridge building and fabricating. For example, this company built
the Upper Bridge (1878), a Pratt trussin Keeseville. Murray, Dougal and Company
continued building bridges for a decade, when afirein 1888, destroyed the entire bridge
shop. The company decided not to rebuild and continued until the 1900s building
railroad tank cars.*®

(35) National Bridge & Iron Works — Boston, Massachusetts
This bridge-building company erected the c. 1870 Parker truss bridge designed by
Charles H. Parker in St. Lawrence County.*”

(36) New Jersey Bridge Company — Manasquan, New Jersey
This company manufactured the North Church Bridge (1904), alattice trussin Mexico,
New Y ork.*®

(37) New Jersey Steel and Iron Company — New York, New York 1836-
The New Jersey Steel and Iron Company, a Cooper, Hewitt, and Company subsidiary,
specialized in the manufacturing of bridges and viaducts. The Cooper, Hewitt, and
Company was “one of the foremost nineteenth century American firms responsible for the
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production of iron and steel.” This company assisted in many advances in the production
of iron and steel. The subsidiary, the New Jersey Steel and Iron Company, manufactured
the superstructure of the Carroll Street Bridge in Brooklyn, New Y ork, in 1889.%

(38) New York Bridge Company — New York, New York 1877
This bridge-building company was managed by J.W. Shipman and J.D. Hutchinson.

(39) New York Iron Bridge Company — New York, New York 1850-53

Rider Iron Bridge Company — New York, New York 1848-50
This company was formed to carry on the work begun by the Rider Iron Bridge Company,
which operated from around 1848 until 1850. The Rider Iron Bridge Company was
organized by Nathaniel Rider, and his death, occurring around the same time, is perhaps
the cause of the name changing to New Y ork Iron Bridge Company.

(40) Niagara Bridge Works — Buffalo, New York 1873-96

(41) Owego Bridge Company — Owego, New York 1891-1901
This company was founded in 1892 by Ellery Colby. A year earlier, Colby sold his
interest in the Groton Bridge Company and moved to Owego, New Y ork, to begin on his
own. Two yearsinto the business, this bridge-building company constructed the longest
single-span highway truss at Mount Morris, New Y ork. The Owego Bridge Company
also constructed the Hegeman-Hill Bridge, spanning Batten Kill in Easton, New Y ork, in
1901. The company dissolved in 1901.4°

(42) Penn Bridge Company — Beaver Falls, Pennsylvania

The Penn Bridge Company, organized by Timothy S. White & Son, began building wood
bridges. However, in 1868 it began manufacturing iron structures. This company built
the Stillwater Bridge (1913), a Pratt through trussin Orwell, New Y ork.***

(43) Pennsylvania Steel Company

The Queensboro Bridge, designed by C.M. Ingersoll, was constructed by the
Pennsylvania Steel Company in 1909. The company also built two single-span truss
bridges and a side-by-side pair of Warren through trusses in Oneida County —all in
191142

(44) Post and McCord —New York, New York 1877-1900
Post and McCord owned a shop at Greenpoint, Long Island City, New York. The
company was bought out by the American Bridge Company in 1900.

(45) C.O. Richards and Company — New York, New York 1885-88
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(46) Rider Iron Bridge Company (see New York Iron Bridge Company)

(47) Rochester Bridge and Construction Company (see W.H. Shepard and Sons
Bridge Company)

(48) Rochester Bridge and Iron Works (see Alden and Lassig Bridge Works)

(49) Roebling and Sons — Trenton, New Jersey

This company, organized by John Augustus and Washington Augustus Roebling, erected
the Manhattan Bridge in 1903. Roebling and Sons was then awarded the steel cable
contract for the Williamsburg Bridge completed in 1908.43

(50) W.H. Shepard and Sons Bridge Company — Havana, New York 1891-96
Havana Bridge Works — Montour Falls (formerly Havana), New York 1896-1901
Rochester Bridge and Construction Company 1900s-

This company began with William H. Shepard and his sons, William H. Jr., and

James A., purchasing a part of the Novelty Foundry in Havana, New York. After 2 years

of producing farm implements, the Shepards gained complete control of the foundry and

renamed the business W.H. Shepard & Sons. By 1892 the Shepards reorganized as W.H.

Shepard and Sons Bridge Company and began manufacturing “fixed truss iron and steel

railroad and highway bridges, turntables, iron columns, and girders, standpipes, tanks,

and boilers.”** The Shepards regrouped as Havana Bridge Works 5 years later. The
early 1900s brought more business and the final change into the Rochester Bridge and

Construction Company.*® This company built several pony trusses in Oneida County.*®

(51) J. Shipman and Company — Van Hornesville, New York 1856

This company organized and built its shop in 1856 for the fabrication of iron bridges and

axles. Shipman eventually moved on, working for other companies and submitting

designs independently. Shipman was a nephew of Squire Whipple, the well-known
designer and builder of iron bridges.

(52) Sooysmith & Company 1887-
William Sooy Smith — Buffalo, New York 1830-1916
Charles Sooysmith — Buffalo, New York 1856-1916

Charles Sooysmith, the son of celebrated engineer William Sooy Smith, was educated at
the Rensselaer Polytechnic Institute and continued on to study at the Polytechnic Institute
in Dresden, Germany. Smith had been credited with the “first American use of the
pneumatic processin 1859 . . . and the first pneumatic caisson in 1867.” Sooysmith and
his father organized a contracting firm, Sooy Smith & Son, in 1881. Sooysmith then
opened his own firm of Sooysmith & Company in 1887, which specialized in the
construction of pneumatic foundations for bridgesin the New Y ork area. These included
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the Washington Bridge (1886) and the Macomb’s Dam Bridge (1895). Two years later,
Sooysmith became a consulting engineer in New Y ork City.*’

(53) Stone & Boomer — Massachusetts
Stone & Boomer was initiated by Amasa Stone after acquiring the patent for the Howe
Truss from William Howe in 1841.48

(54) Terry & Tench Company
The Kingston-Port Ewen Suspension Bridge in Ulster County, built in 1921, was an
example of this company’ s bridge building.*®

(55) Weedsport Construction Company — Weedsport, New York 1900-14
This company was founded by cousins Charles E. Whitman and Wayne Whitman. The
company manufactured windmill frames, aswell as bridges. The cousins entered into
bridge building when a flood washed away many of the bridges within Sullivan County.
The Weedsport Construction Company built and installed many of the replacement
bridges. By 1914 the cousins pursued differing businesses. Charles E. Whitman joined
with Charles Caywood, Thomas Osborn, and Jay Wood to manufacture the Whitwood
truck. Wayne Whitman went on to pursue the concrete silo business. The Weedsport
Construction Company built two lattice truss bridge in New Y ork.*°
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4. Development of New York’s Transportation Networks

A. Introduction

From historical and archaeological studies of Native American trails to tomes describing the
political and socioeconomic genesis of the superhighways of the Eisenhower era, an immense
volume of information could be gathered on the development of transportation networks in New
York State. This chapter of the contextual study isintended to focus on the aspects of historic
transportation development that are most related to the roadway bridges that will be surveyed in a
later phase of this project.

The material presented below isintended to be useful in assessing the National Register
eligibility of the surveyed bridges. Specifically, it should facilitate the application of Criterion A
to bridges that played avital role in New Y ork’s settlement or transportation development. To be
eligible under Criterion A, a bridge must be associated with one or more events important within
adefined historic context. This chapter provides the historic context for the development of
transportation networks in the state.

Chapter 4 is presented in four sections. 4B — Overview links road evolution and historical or
political themes or events; 4C — Statewide Transportation Development considers statewide
development, including state transportation agencies, other transportation networks, and
international/interstate development; 4D — Regional Transportation Development diSCUSSes
regiona development; and 4E — Transportation Development in Major Urban Areas focuses on
the major urban areas of the state beginning with New Y ork City.

The overview is arranged chronologically so that national events occurring at roughly the same
time and influencing each other — whether they were political events or economic competition
that spurred transportation innovations, or breakthroughs in one type of transportation that
influenced others — can be discussed together. The time periods coincide with road evolution
from early roads to the interstate system.

Next, statewide development is discussed in three subsections: transportation agenciesin
chronological order; other transportation networks — ferries, canals, and railroads; and
international and interstate development with Canada followed by bordering states.

The third section discusses transportation development in four major regions: the Hudson River
Valley, Long Island, the area north of Albany, and western New Y ork. Networks are presented
chronologically in each region.
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Finally, the fourth section discusses urban transportation networks in five major urban areas:
New York City, which isthe largest city in New Y ork, followed by mgjor citiesto the north and
then west, including Albany, Syracuse, Rochester, and Buffalo. Again, the development of
transportation networks in these cities is presented chronologically.

B.

Overview

(1)  Early Transportation Routes

The earliest transportation networks consisted of waterways and Native American trails.
Arriving European traders and then settlers made use of both. The Hudson River was the
natural highway of what was to become New Y ork State. 1n the 1620s the Dutch
established New Amsterdam (present day New Y ork City) at its mouth and built Fort
Orange at the mouth of the Mohawk River, its principal tributary. In between New
Amsterdam and Fort Orange, they established trading posts and claimed the surrounding
area astheir province of New Netherland. Then in 1664, the King of England issued
letters of patent granting the territory between Connecticut and Delaware to his brother,
the Duke of York. British warships arrived in New Y ork Harbor shortly thereafter, and
New Netherland became the province of New Y ork in the same year.

(2) Post Roads and King’s Highways (1669-1700s)

In the colony of New Y ork, communication with other British settlements and with
England itself wasimportant. Colonel Francis Lovelace, the second British governor of
New Y ork, began thefirst postal service in America between Boston and New York in
order to receive news from abroad through Boston as quickly as possible. 1n 1673 the
first postman rode up Broadway to Harlem and across a bridge on the Bronx River that
was built by Lovelace. This bridge was located in an areathat is today near Broadway
and 229" Street.** Today, the Boston Post Road still runs through the Bronx and
Westchester County (and along the Connecticut coastline). Althoughitisnow U.S. 1, it
still known, and labeled on maps, as the Boston Post Road.

The British established postal service from New Y ork City to Albany on aroad running
up the east side of the Hudson River between New Y ork City and Albany in 1692. (A
6.6-mile dirt-and-paved section of this route in what is now Putnam County is listed on
the State and National Registers of Historic Places.) Postal serviceto Philadelphiawas
established about a year later.*

Other than the post roads, significant road building did not begin in the colonies until
about 1720.*2® As populations increased and farmland adjacent to navigable waters was
taken up, colonists began to move inland. At first they followed Native American trails,
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but soon they cleared new roads. Roads were often called king’'s highways. The term
was applied not only to royal and military roads, but eventually to all public highways.**
Patterned on English laws, colonial laws made road building and repair the responsibility
of local governments. Elected town officers, including the surveyor of highways, were
charged with the maintenance of roads and bridges. The public was required to help.
Neverthel ess, many roads remained impassable in winter or during spring thaws.*?

(3) Turnpikes (1792-1840s)

By the end of the eighteenth century, a shift to inland travel was beginning. However,
roads in the United States were not sufficient, wide, or well-maintained enough to support
the expanding population and economy and the demand for travel and shipping.

When neither local nor state governments had funds to construct or maintain roads, the
states began to charter private turnpike companies. They provided improved roadsin
return for the payment of tolls. The success of Pennsylvania s Lancaster Turnpike (1792)
spurred interest in toll roads. Toll roads increased competition among Baltimore,
Philadel phia, and New Y ork City to capture the east-west trade route.

Turnpikes al so shifted the financial burden of maintenance from the local inhabitants to
the users of the roads. Turnpikes stimulated the agricultural production of many regions,
allowed the transportation of manufactured goods, and brought settlersinto sparsely
settled regions of theinterior. Farmers and people who drove animals like cows or sheep
along the road were the most frequent users of turnpikes.*® Tolls were often too high for
farmers or merchants to afford, so some resorted to using shunpikes, or detours around
tollgates.**

Turnpikes reached their peak in 1830. Then increasing competition from canals and
railroads, along with the cost of maintenance, brought an end to the turnpike erain about
1845.%%

(4)  Plank Roads (1846-60s)

Although sand and clay roads were built, the only serious alternative to stone for rural
roads was timber (usually cut from the abundant adjacent forests). Corduroy roads,
consisting of logs lain transversely along the course of travel, were a bumpy but popul ar
road type. Plank roads appeared as another option for rural roads by the 1840s. After
1846 some turnpikes were surfaced with wood planks and became plank roads.*
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Constructed as private ventures, plank roads were developed in Toronto (in the British
territory of Upper Canada) in 1835 and were first used in the United Statesin Syracuse,
New York, in 1846. Dubbed the “farmer’srailroad,” plank roads consisted of flat planks
nailed onto a foundation of longitudinally sawn logslain flat side up. Because plank
roads were made of wood, they were not durable and rarely lasted more than 10 years,
contributing to their demise.*®

(5) Advances in Paving (1800s)

Consecutive advances in stone surfacing by Thomas Telford and John McAdam, both
Englishmen, led to the emergence of better road conditionsin New York. Telford,
nicknamed the “ Colossus of Roads,” built on the advances of the Frenchman Pierre-
Marie Jérdme Trésaguet who first paved roads with uniformly laid large stonesin the
1770sin France. Telford sinnovation was to meticulously shape the blocks of stone so
their angular edges would fit more closely, thus distributing the pressure of traffic more
equally. These larger blocks were surfaced with a smaller layer of stonesto increase
smoothness. John McAdam, working in England in the 1810s, eliminated the larger
stones entirely, demonstrating successfully that a carefully built layer of small broken
stones could effectively handle traffic loads. McAdam'’s broken stones would compact
into an interlocking mass that did not deteriorate as rapidly as smooth stones or gravel .***
McAdam or “macadam” paving increased road reliability and encouraged increased travel
and shipment of goods, which in turn precipitated further road and bridge construction in
New York State.

In urban areas, markedly increased traffic |oads demanded better (and more expensive)
solutions. Asphalt paving, or stone aggregate combined with bitumen or tar to form a
consistently strong and smooth surface, was first used in the United States in Philadelphia
in 1838. Traditional street-building methods using cobblestones, flat-faced stone paving
blocks, or even creosote-soaked timber blocks continued to be used throughout the
nineteenth century.*

(6) Parkways (1860s-1960)

Parkways were first designed and built in this country by Frederick Law Olmsted, later
known as the father of landscape architecture. Olmsted traveled to France in the 1850s,
saw the grand tree-lined boulevards of Paris, and brought thisidea home to be used in his
park designs for Brooklyn (1868-74) and Buffalo (1868-1915). Parkways were the links
between his parks or from his parks to the urban neighborhoods that surrounded them.
Parkways were very wide avenues with traffic divided by trees. On the outside, there
were service roads in front of the houses; the lanes for through traffic were in the center.
Between the service roads and the central traffic lanes were shaded pedestrian malls.
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In the age of the automobile, more city dwellers could escape to the countryside. Early
twentieth century parkways were designed to provide a pleasant experience for
recreational driving. They were “designed landscapes (or parks) that are experienced by
the act of moving through them.” Placed in the landscape, they followed the natural
topography and took advantage of scenic views. Parkways followed indirect routes
chosen for recreational or conservation purposes — they were not intended to facilitate the
most efficient travel.** In general, parkways had wide park-like right-of-ways, limited
access, and no at-grade crossings. Landscaping was provided to protect parkway surfaces
from erosion, as well as for aesthetic reasons. High standards of architectural excellence
were specified for related structures, including bridges.”* Later, parkways became little
more than limited access highways with narrow open spaces along their edges.

(7)  Good Roads Movement (1890s-1916)

The widespread desire of people to travel, combined with the development influenced by
the Industrial Revolution, led to the invention of bicycles and then automobilesin the late
nineteenth century.*®* Bicycling became so popular in this country that its fans created
the League of American Wheelmen in 1880. The league produced the first modern road
maps, founded many of today’ s automobile clubs, and was the first organized protagonist
for better roads. The National League for Good Roads was founded at a national
conference in 1892 by the League of American Wheelmen and the National Grange of the
Patrons of Husbandry. Farmers joined the league to gain support for improved farm-to-
market access and upgraded rural mail delivery. The league aso published the Good
Roads Magazine to promote its ideas.***

The league' s efforts led to afederal bill to create a national highway commission.
Although the bill was not enacted, an appropriation was made to the Department of
Agriculture to investigate road construction and management in 1894. Within the
Department of Agriculture, the Office of Road Inquiry (later renamed the Office of Public
Road Inquiries [1899] and then the Office of Public Roads [1905]) was established in
1893. Its purpose was to gather and disseminate technical information to locals about the
best methods of improving roads. As part of this effort, the Office of Road Inquiry built
examples of good roads throughout the country.*” The Office of Road Inquiry and its
nineteenth century successors are the predecessors of the Federal Highway
Administration.

In 1901 large-scale car manufacturing began in Detroit, Michigan, and, in 1908, Henry
Ford introduced the low-priced Model T —a car the average person could afford.*®
Increasing numbers of drivers from the city were damaging the macadam and gravel rural
roads, calling attention to the need for rural road improvement — mostly for those roads
connecting farms with towns and railroad stations. The Good Roads Movement, started
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in the nineteenth century, led to new organizations. the American Automobile
Association (1902), the American Association for Highway Improvement (1910), and the
American Association of State Highway Officials (1914). Road improvement was
recognized as afederal and state concern rather than just alocal problem.**

(8) Pre-Depression Era Federal Aid Programs (1916-20s)

The federal government became actively involved in road improvement with the 1916
Federal Aid Road (or Shackleford or Good Roads) Act. Thisact initiated the federal-aid
highway program, providing for postal and general rural road improvements.** Seventy-
five million dollars was appropriated over 5 years. The federa share of highway projects
was 50 percent, and all improved roads had to be free and maintained by the state. The
states were required to submit their projects to the Secretary of Agriculture for approval.
Any state that received aid had to have a state highway agency.*** Thisled to the
development of state highway departments headed by professional engineers, which took
control of construction and maintenance of roads and bridges on major highways.
Standards for highway construction projects were developed by the Bureau of Public
Roads (a successor to the Office of Road Inquiry).**

World War | slowed the expenditure of federal funds for transportation, as manpower and
materials were in short supply. Asrailroads failed to keep up with national demands,
people turned back to roads for commerce and travel needs. Freight was increasingly
carried by trucks, and heavy truck traffic also damaged roads.*® After World War I,
many roads began to fail within avery short time. This created a demand for load limits
and higher truck taxes. The truck industry responded with the slogan “Build the Roads to
Carry the Loads.” These pressures led to the creation of the Highway Research Board.**

Due to the increased attention roads were receiving, the highway construction business
and the manufacturing of road machinery witnessed a tremendous expansion between
1919 and 1920.** After 1920 highway transportation assumed a dominant role in the
United States.**® The 1920s became known as the golden age for road building as
highway agencies focused primarily on developing a network of good rural roads.**’ In
1921 congressinitiated a new program that:

“concentrated the expenditure of federal funds on roads each state decided
would be part of the interconnected nationwide system. The complicated
funding formula was known as the 7 percent system because each state could
designate up to 7 percent of its total mileage as routes that would qualify for
federal aid. It was not until 1933 that Federal aid was again extended to non-
federal aid system roads.” **®
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Three-sevenths of the roads in the system had to be interstate roads.**® By the mid-1920s
urban roads became congested. 1n response, lanes were added to existing highways, and
divided highways were created.*®

Before the United States Congress developed a plan for consistent numbering of all major
roadsin 1926, drivers faced a bewildering array of names and signage. Organizations,
community leaders, and business groups named and promoted different routes that were
designated as auto trails. These trails, often named after historical leaders, nearby towns,
or local landmarks, ranged from little-known combinations of county roads to cross-
country routes that achieved international fame. The Lincoln Highway, America sfirst
transcontinental highway, extended from Times Square in New Y ork City to San
Francisco. Other mgjor auto trails included the Theodore Roosevelt International
Highway which connected Portland, Maine, to Portland, Oregon, and the Y ellowstone
Trail, which joined Boston to Seattle. The “construction” of auto trails usually meant
little more than the erection of colorful, easy-to-follow signage, although the existence of
apopular trail through town often prompted local businesses or governments to undertake
road and infrastructure improvements.*!

(9) Depression Era Programs (1930s)

The highway boom of the 1920s continued in the 1930s despite the Depression. While
the Depression forced states to reduce road-building programs, large federal aid
appropriations and a variety of federal relief programs for the jobless increased road-
building activity overall. In 1930 President Herbert Hoover began authorizing large sums
for highway projects.**? The road and bridge-building boom continued through the 1930s
under President Franklin Delano Roosevelt’s New Deal efforts. Highways became the
largest public works program undertaken by the federal government. Between 35 and

45 percent of all workers on federa relief during the 1930s, mostly through the Works
Progress Administration, were involved with building roads.** By 1935 cross-country
travel by automobilein practically any direction was practicable, athough many roads
were aready obsolete due to larger vehicles and increasing traffic.**

Pressure for the development of transcontinental superhighways began to build in the late
1930s. The Federal Aid Highway Act of 1938 directed the Bureau of Public Roads to
study the possibility of atoll network of superhighways. The Bureau of Public Roads did
not find enough transcontinental traffic to support a network of toll superhighways and
suggested a non-toll interregional highway network.**
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(10) Interstate System (1941-60)

Highway improvement was limited during World War 11 — manpower and materials were
used for the war effort. Even though military interest in road development had begun in
the 1920s when roads of prime military importance began to be identified, it was not until
1941 that a defense act was passed that provided specific funds for constructing such
roads, including freeways.**® In that year, President Roosevelt appointed the National
Interregional Highway Committee to study the manpower and industrial capacity that
would be available at the end of the war.*" In 1944 the committee recommended the
establishment of the National System of Interstate and Defense Highways. Construction
of interstate highways was initially justified as a defense system for moving military
vehicles and evacuating civilians. Defense requirements called for the interstate system’s
geometry and structures to accommodate and aid the movement of large military
equipment.*® The system of highways was to connect principal metropolitan areas,
cities, and industrial centers by direct routes and to connect with routes of continental
importance in Canada and Mexico. States submitted recommendations of routesto be
included in the interstate system. However, construction moved slowly due to high
standards and limited federal aid.**

After the war, the population increased and the economic situation of the country
improved. Automobiles became economically feasible for the middle and working class.
Commuters, then businesses, moved out from cities and the suburban growth that
followed again spurred highway development. During this period, superhighway plans
were also seen as an integral part of urban planning. In the 1950s the flight to the suburbs
had left city centers run down. Some envisioned highways not only bringing residents
and shoppers back to the city, but also acting as buffers between residential and industrial
areas.

The modern era of the freeway began in the early 1950s as |obby groups began to
encourage a political vision of a nationwide road network.*® In 1952 the Federal Aid
Highway Act “was the first authorized federal funds specifically for interstate
construction. The Federal share of interstate construction increased from 50 to 60 percent
with the passage of the Federal Aid Highway Act of 1954.”*

President Eisenhower, recognizing the importance of a national highway system for
defense, appointed a committee to study American highway needsin 1954 at the height of
the Cold War. The committee advised Eisenhower that an interstate system was needed.
New York’'s“master builder,” Robert Moses, was aso involved in the development of the
system; he had pushed for the large scope of the project through consultations with
Eisenhower assistant Sherman Adams and with General Lucius D. Clay, chairman of a
key presidential committee studying highways.*** The system wasiinitiated in 1956 by the
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Federal Aid Highway Act, which got the interstate program underway, and the Highway
Revenue Act, which provided the funding for the program. The acts required that the
system be designed for traffic projected for 1975, and initial funding was authorized for
12 years, from 1957-69. The federa government would pay 90 percent of the cost from
an increased gasoline tax and other highway user tax changes, and states would pay

10 percent. Fifty billion dollars was made available to construct 41,000 miles of
interstate highways during the act’ s first decade, c. 1955-65. In 1956 the Bureau of
Public Roads became the Federal Highway Administration.*®®

A superhighway or freeway, such asthe New Y ork State Thruway, had distinct design
intents. These roads had direct routes, wide lanes and shoulders, and straight roadways,
which allowed fast and efficient travel.** Freeways had separated roadways for travel in
each direction, no access from abutting properties, and grade-separated intersections.
They were designed for movement and commercial travel, in direct opposition to
parkways, which were designed for beauty, recreation, and private travel. Another feature
of the freeway as it developed during this period was that it represented a new road or
new route. The freeway required new alignments that enabled efficient, high-speed, and
safetravel. Old roads could not accommodate these requirements.*®

C. Statewide Transportation Development

(1)  State Transportation Agencies
(a) Office of the Surveyor General (1642-1846)

Although the Dutch were traders and not major road builders, the origins of the
Department of Transportation can be traced to the Dutch office of surveyor general,
which was established in 1642 to survey the lands of the province of New Netherland.
When the English captured New Amsterdam and renamed it New Y ork in 1664, the
office of surveyor general was continued under the British colonial government.*®®
However, road devel opment continued to be slow until after the Revolution.*”

After 1781 the new state legislature began passing laws that would lead to the
development of roads across the state. The office of surveyor general was reestablished
in the same year.*® In 1784 the legislature passed an act creating a road commission and
authorizing it to lay out, improve, and regulate al public and private roads. The public
was to be taxed for the upkeep of highways. In 1787 anew law was passed to provide
even better roads. By 1797 demand for roads and bridges throughout the state was so
great that the legislature created a board of superintendentsin most counties. These
officials gave directions for building roads and bridges and keeping them repaired and
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authorized state money for roads and bridges. The law aso regulated road standards such
as the width of roads and the types of vehicle that could be used on highways.**®

In spite of the laws of the late eighteenth century relating to the development of highways,
roads were often ruts through forests that were muddy in wet weather.*”® Unable to
provide ample public funds for the improvement of roadways and in the face of constant
demands from both western farmers and Hudson River towns for adequate transportation
facilities, the legislature chartered turnpike and bridge companies. Sixty-seven turnpike
companies, capitalized at over $5 million, were chartered before 1807 to build

3,071 miles of turnpike roads and 21 companies were chartered to build toll bridges. By
1808 New Y orkers had invested more money in road company stock than any other state.
By 1812 New Y ork had a well-devel oped turnpike system extending from the
Massachusetts border to Lake Erie. In addition to providing improved transportation
routes, many turnpike companiesin New Y ork were controlled by large landowners more
interested in selling land than providing transportation.**

(b) Office of the State Engineer and Surveyor (1846-1908)

The office of the surveyor general, begun in colonia times, was continued until 1846,
when the New Y ork State Constitution established the office of state engineer and
surveyor. This new office took over the duties of the abolished surveyor general and was
responsible for engineering and survey work.*”? The state engineer and surveyor was also
amember of several commissions and boards, including the canal board, and for the first
time, was required to be a practicing engineer.*”

Throughout the late 1800s, public roads continued to be financed almost entirely by local
property taxes. Not asingle act had been passed by the legislature nor one dollar of state
money appropriated for its 81,000 miles of public highways. The growing influence of
the Good Roads Movement at the end of the century gradually changed that. In 1898 the
Higbie-Armstrong and Fuller-Plank Acts were passed. The Higbie-Armstrong Act
provided for the construction of improved roads at the joint expense of state, county, and
town, in theratio of 50, 35, and 15 percent. The Fuller-Plank or Money System Act was

“designed not only to aid financially in maintenance of the great network of
earth roads throughout the state, but also to encourage the abandonment of the
antiquated system of working out the highway tax, which has been the most
potent factor in the deterioration of our public highways. The initiative under
these laws was left entirely with the local authorities. The money was paid over
to the local highway officials and expended as they saw fit.”*™
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Counties and towns were slow to accept the new system and did not participate fully for
many decades.

The end of the nineteenth century witnessed growing political support for better roads as
public complaintsincreased in volume. It was atime when two formerly opposed groups,
the city gentry who toured on bicycles and the rural folk who relied on farm-to-market
roads, combined to create genuine political interest in a comprehensive statewide road
building program. Counties in and around major cities such as New Y ork, Albany, and
Buffalo built the state’' s first hard-surfaced roads of bituminous macadam (asphalt). Little
effort was made to eliminate curves, widen right-of-ways, or reshape hillsides to
accommodate roads. At the turn of the twentieth century, an “improved” road was merely
atraditional road with a hard surface.*” Road building began in earnest during the
reform administration of Governor Benjamin B. Ordell, Jr., in about 1901.%"

(c) New York State Department of Highways (1908-23)

The Highway Law of 1908, establishing the New Y ork State Department of Highways,
evolved from the 1898 Fuller-Plank or Money System Act. It consolidated the entire
system of public highways and bridges in the state (except New Y ork City) under the new
department’ s direct supervision. The 2,800 miles of state highways were to be improved
solely at the expense of the state. County highways, which included a system of main
market roads, were to be improved at the joint expense of the state, county, and town in
the manner provided by the Higbie-Armstrong Act. Town roads were to be maintained
and repaired as earth roads at the expense of the town, with the help of aid donated by the
state under the Money System Act.*”” Highway improvements that occurred at thistime
included the widening of narrow roads, the straightening of sharp curves, and the
reduction of steep grades.*”® The superintendent of highways, the state engineer and
surveyor, and the superintendent of public works were designated as highway
commissionersin 1911. In 1913 these three commissioners were replaced by asingle
highway commissioner.*”® By 1914 most local roads had been widened.**

As the decade progressed, more road improvements were made, such as widening curves
to avoid accidents, elevating the outside of curves to make steering easier, leveling and
straightening (where possible) approaches to railroad crossings, increasing the thickness
of pavements, and constructing new bridges in alignment with the roads.”®! During
World War [, military truck routes were designated. In New Y ork, the route was from
New Y ork City north to Albany and then west to Buffalo. These roads were open to other
traffic and well-maintained. Due to the major increase of 1oads on highways from army
trucks crossing the state during World War [, the law on the limitation of total weight of
trucks on certain highways was revised.*®
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Three classes of improved roads were built wholly or in part from state funds. state routes
financed completely by the state and decided by legidlative approval; state and county
highways paid for jointly by both entities with routes suggested by the state engineer but
open to changes by local authorities; and federal aid roads, which received federa
subsidies in addition to state or state and county funds, depending on whether the route
was a designated state route. By the end of the 1910s, this policy came under increasing
criticism for its vulnerability to politically influenced amendments at the county level.
Irrational changes had resulted in the construction of isolated, disconnected stretches of
highway and the parallel duplication of existing highwaysin “practically every county in
the State.”**® While the federal government was offering matching federal aid funds for
state highway construction, New Y ork did not participate in this program significantly
until 1921.%%

Due to the redirection of government resources during World War 1, road construction in
New Y ork State slowed dramatically with practically no construction or reconstruction
during 1917 and 1918. Postponed contracts would not be completed until 1922. Harsh
winters at the end of the 1910s had been exceptionally destructive to the existing
outmoded highway pavements. In addition, the expanding use of bigger and heavier
motor trucks had decimated the relatively delicate macadam surfaces and foundations. In
1920 the state dispatched its first truck-weighing motor squad to try and protect the roads
from truck overloading.”®® Rampant favoritism to individuals or communitiesin road-
building decisions at the local level was another factor limiting progressive road building.
Circumstances resulted in an inadequate statewide road system at the advent of increased
demand in the 1920s.

Understanding these various problems, Highway Commissioner Frederick Stuart Greene
recommended in 1920 that a definite course be established for a state-financed system of
roads. Correspondingly, the highway commission prepared a map that designated
through state routes and important county routes for construction and continued
maintenance, which it submitted to the legislature for approval. This map, “showing a
connected and compl eted system for the state,” was prepared through consolidating the
recommendations of the nine state highway geographic divisions and was based on a map
prepared for the federal government in 1917 asrequired by its federal aid program for
designated highways.”®® The state legislature debated the map and proposed a number of
changes, which were considered in arevised version of the state map issued by the
commission in 1920.%"

The legidlature created a joint committee chaired by Senator Charles J. Hewitt to approve
the new state map. The committee’ s mandate, decided in 1920, wasto “investigate the
State highway system and determine what highways shall be included therein for
construction and improvement as State highways or State and county highways, so that
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together with those improved by Federal aid, there shall be established a system of
connected State highways . . . [and] that such committee shall prepare a map and plan for
such system of highways.”*®

The committee’ s work, approved by the state legislature in 1921, resulted in atotal of
about 11,000 miles constituting the ultimate highway system of the state, of which

2,000 miles remained to be built. The chosen routes included eight complete and
continuous east-west arteries and 21 state routes running north-south from the southern
tier counties to the Mohawk River Valley. Additionally, 60 connections with adjoining
states and Canada were designated, to alow the motorist “to enter the State on any one of
these sixty highways and leave it on any other of these connections without traveling on a
single mile of unimproved highways.”*° The Hewitt Report’s plan, based on Greene's
work, was to be completed in 6 years.*®

That same year, the state legislature passed alaw alowing counties to participate directly
in the Federal Aid Road Act programs for construction not on designated state routes.
This encouraged increased road development at local levels. Thislegidation was
augmented by another state initiative, the Lowman Act, which allowed the counties to
seek matching road-building funds from the state if such funds were raised by tax or
bondsin an equal amount. Town and county roads demanded attention because the
usefulness of the improved state roads was diminished due to the deplorable condition of
feeder routes by farmers to bring produce to cities.**

(d) New York State Department of Public Works (1923-67)

New York State’ s road-building program benefitted from the progressive reforms and
responsible government instituted by Governor Alfred E. Smith, who served from 1918
through 1928 (with one 2-year break). Smith’s “conduct of the government made New
Y ork amode for every other state in the Union and served as an outstanding exampl e of
the continuing strength of progressivism in an age of conservatism.”*% Significant state
government involvement and reorganization involving the construction and maintenance
of new highways made New Y ork aleader in transportation devel opment.

In 1923 the New Y ork State Department of Public Works was established with Greene as
its first superintendent. The department consolidated the offices of superintendent of
public works, superintendent and trustees of public buildings, department of highways,
interstate bridge commission, and commission on boundary waters between the United
States and Canada.*®
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The department went through several changes and many road improvements were made
in the period between 1923 and the 1950s. In 1924 a program was initiated to widen al
main roads to a minimum width of 18 feet. The office of state engineer and surveyor was
abolished in 1925 and its duties were reassigned to the department. The enabling
legislation that reorganized the state government in 1926 established five divisions within
the department — canals and waterways, highways, public buildings, engineering, and
architecture. The legidlature also mandated that, starting in 1926, New Y ork State be
responsible for the reconstruction of condemned bridges on state or county highways.
In 1943 the department was again reorganized, this time into three divisions:
administration, construction, and operation and maintenance.*

494

In concert with Smith’s critical analysis of the state’ s budgetary and political priorities,
the Department of Public Worksin 1923 submitted a revised highway map to the
legidlature for approval. Determined that the map be free of implied political dealing, the
plan was submitted to an advisory committee composed of non-partisan representatives
from the County Superintendents Association, the Dairymen’s League Cooperative
Association, the Farm Bureau, the Motor Truck Association of America, the New Y ork
State Association of Real Estate Boards, the New Y ork State Automobile Association,
the New Y ork State Grange, and the New Y ork State Motor Federation. Thisdiverse
committee, representing both the rural truck farmer and the urban automobile enthusiast,
discussed the proposed state-level roads county by county, and adopted the map through
general agreement.**

Another important development in the rationalization of the state’ s official road network
was a unified numbering system. The growing importance of roads for long-distance
travel and commerce by automobile had prompted various independent and creative
efforts by gas companies, map-makers, and local governments to label roads. These
multiple road-labeling systems were made obsol ete by a 1924 Department of Public
Works initiative to devise a simple system of numbering the routes. The department
numbered “all important routes” and then painted the numbers on poles along the
routes.**” Key maps were also prepared and distributed to automobile clubs and other
organizations. This comprehensive state effort effectively ended the era of private route
numbering and was “met with instant approva” by New Y ork’ s various driving
constituencies.*® The Department of Public Worksimmediately proceeded to expand the
numbering process to include routes of lesser importance.*”

During the 1920s recreational driving became increasingly popular. Thisled to the
creation of auto trails. New Y ork boasted several popular auto trails which crisscrossed
the state, most of which have disappeared from today’ s maps but survive as segments of
various modern-day routes. Major auto trails designated by business groups and civic
interestsin the state include the Theodore Roosevelt International Highway (which
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wound through Niagara Falls, Albion, Rochester, Oswego, Mexico, Watertown,
Alexandria Bay, Ogdensburg, Moira, Lake Placid, Keeseville, and Plattsburg), the

Y ellowstone Trail (which followed today’s U.S. 20 and N.Y. 5 from the Pennsylvania
state line to Buffalo and then across the state to Albany), the Gap Way (now U.S. 209
from Port Jervis to Kingston), the Southern Tier Route (now N.Y. 17 across the southern
section of the state), the Thousand Islands Parkway (which ran north-south from
Binghamton to Watertown on today’ s U.S. 11), the Susguehannah Valley Route (today’ s
N.Y. 7 from Binghamton to Albany), the Buffalo-Pittsburgh Highway (U.S. 219 south of
Buffalo) and the Lincoln Highway (severa blocks of which existed in New York City on
42" Street between Times Square and the Hudson River).®

At thistime, the mgjor advances in road-building machinery and organization were the
greatest factor leading to an increase in road construction. As an industry, road building
had taken enormous strides since 1925. The mgjority of roads were constructed with
reinforced concrete pavement, but the policy of constructing heavy bituminous macadam
pavement on the secondary system, particularly those roads in the Catskills and
Adirondacks, continued.®*

Before 1929 financing of a highway was both the state’ s and the county’ s responsibility.
The law required that the county pay 35 percent of the cost of construction and furnish the
right-of-way. This continued until the gasoline tax in 1929, after which the state paid the
full cost of construction. In the 1930s regional roads and town roads were pulled into the
federal highway system, as state and federal money flowed into every locality across the
state. It was not until 1944 that the counties were relieved of furnishing the right-of-
Ways.5°2

During World War 11, there was little road-building activity in the state. Contracts were
certified only for the construction and reconstruction of highways by the Army or Navy as
necessary in national defense.®® The state began to plan for post-war construction by
studying the possibility of a superhighway system through the entire state from New
Jersey to Lake Erie. 1n 1941 legidation was passed to create independent authorities to
sell bonds and build toll roads.®®* After the war, the Department of Public Works began
to create a state system of superhighways. As of 1948 nearly 13,000 miles of the more
important routes throughout the state constituted the state system. At thistime, town and
county highway organizations still constructed and maintained about 70,000 miles of
highways within their jurisdictions, but the greater part of the burden of providing
highway bridges was carried by the state.®®
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In the late 1950s the department was inundated with work after the passage of the Federal
Aid Highway (Interstate) Act of 1956 and a $500,000,000 statewide highway bond issue.
It struggled to handle the growth of the state’ s superhighway construction program, which
had created a significant increase in the workload of the office. All construction plans for
highways, parkways, thruways, bridges, grade separations and structures, canals,
waterways, and flood control devices were to be approved by the office of chief
engineer.®® The office of transportation was established in the state’ s executive
department in 1959 to advise the governor on transportation policy. Beginning in the
1959-60 fiscal year the state highway program exceeded $1 billion annually. Factors that
led to peak work levelsin the department in 1960 included “the launching of a substantial
program for construction of highway projects with 100 percent state funds; arecord

$20 million program for resurfacing of older roads; acceleration of construction in labor
surplus areas; and continuing large-scale interstate, primary, secondary, and urban
highway programs.”*® The New Y ork State Department of Public Works was abolished
in 1967 and its responsibilities — transportation planning, construction, and operation —
were transferred to the new, New Y ork State Department of Transportation.>®

(e) State Council on Parks (1924-Present)

The State Council on Parks, chaired by Robert Moses, was established in 1924 to create a
comprehensive statewide system of parks and parkways. The new state parks were to be
accessible primarily by the private automobile and the system was to be unified by
connections between parks, their visitors, and their service areas. The council’s enabling
legislation specified development of parks and parkways. The Taconic State Park
Commission was aresult of the state parks plan (see 4.D[1]).>*®

® New York State Thruway Authority (1950-Present)

The thruway, envisioned as an American version of Germany’ s Autobahn, was conceived
by the Department of Public Worksin the late 1930s. Construction was set to begin
under Governor Herbert Lehman in 1942, but was delayed by World War 11.>° Ground
was finally broken for the thruway by Governor Thomas E. Dewey in the Rochester area
in 1946.>** The New Y ork State Thruway Authority, an independent public corporation,
was created in 1950 by the New Y ork State L egislature to build, operate, and maintain the
thruway system. Bertram D. Tallamy, an early protégé of Moses and a prominent civil
engineer, was selected to head the authority. His success in building the thruway led to
his appointment by Eisenhower asthe first Federal Highway Administrator in charge of
the interstate system in 1956.>2
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Thefirst 115-mile section of the New Y ork State Thruway opened between Lowell
(Onondaga County) and Rochester in June of 1954. By August 1954, the thruway
reached Buffalo; in December 1955 it wasto Y onkers; and in August 1956 it reached
New York City. These and other extensions throughout the 1950s increased the

thruway’ s total mileage to 559 by the end of 1960, when the original thruway was
completed. The Thruway Authority Act of 1950 provided geographical names for each of
the thruway’ s sections, including Southern Westchester, Hudson, Catskill, Mohawk,
Ontario, Erie, Berkshire, New England, and Niagara. Subsequent legislation also named
these sections for old Indian trails. These comprise the Iroquois Trail between New Y ork
City and Buffalo; the Erie Path between Buffalo and the Pennsylvania border; the
Mohican Path for the New England Section in the Bronx and in Westchester County; the
Algonquin Path for the Berkshire Section in Albany, Rensselaer, and Columbia Counties,
and the Tuscarora Path for the Niagara Section in Erie and Niagara Counties.®™

Today, the thruway is the longest toll superhighway system — consisting of 641 miles—in
the United States. The thruway’ s 426-mile mainline connects New Y ork City and
Buffalo, the state’ stwo largest cities. Other thruway sections make direct connections
with the Connecticut and Massachusetts Turnpikes, New Jersey’s Garden State Parkway
and Interstate 287, and other major expressways that |ead to New England, Canada, the
Midwest, and the South.

The thruway now includes Interstate 87 from New Y ork City to Albany; Interstate 95
from New Y ork City to Connecticut; Interstate 287 connecting Interstate 87 with
Interstate 95; Interstate 84 connecting Pennsylvania and Connecticut through Newburgh;
Interstate 90 — both the Berkshire Spur, which connects Interstate 87 with the
Massachusetts Turnpike, and the mainline thruway, which runs from Albany to the
Pennsylvania border through Syracuse and Buffalo; and Interstate 190 connecting Buffalo
with Niagara Falls.**

(2)  Other Transportation Networks

Ferries, canals, and railroads have all been important to the development of transportation
in New York State. Ferries were developed almost immediately upon the arrival of
Europeans on Manhattan and Long Island. Over the years, the ferry locations often
became the sites of major bridges from the Brooklyn Bridge to the Verrazano Bridge. In
some places, such as Lake Champlain, and in New Y ork City between Manhattan and
Staten Island, ferries still operate.

Canals and railroads dominated transportation development in the eras of turnpikes and
plank roads. Good transportation access was hot only an important means of getting
goods to market (usually New Y ork City), but was a major factor in the value of land in
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different parts of the state. As the roads were often built to connect to or compete with
the canals and railroads, both these forms of transportation influenced road and bridge
building. It was also necessary that roads cross over the canals and in some places the
raillroads. The bridges of the Erie Canal are included in itslisting on State and National
Registers of Historic Places.

(a) Ferries

Until the mid-1800s ferries were the primary mode of transportation across large streams,
rivers, and lakes. Many ferries were private and operated for afee. Theright to operate a
ferry was obtained from the colonial legislature or county by a grant or contract.>™> As
early as 1642, aferry from Manhattan to the tip of Long Island, approximately where the
Brooklyn Bridge stands today, was established by Cornelius Dircksen.

Thefirst ferry service from New Jersey to Manhattan, across the Hudson River, was
established in 1661 at Paulus Hook, now Jersey City.® It wasacrucia link in the route
between New Y ork and Philadel phia.

In addition to the Paulus Hook ferry, there were ferries at New Brunswick, Amboy,
Woodbridge, Weehawken, Hoboken, and Elizabethtown. New Y ork City merchants
interested in improving connections to their wharves often provided the financial backing.
Tides and wind made the crossing difficult, and after 1760 the routes with a minimum of
water travel were favored.”” The Hell Gate Ferry linked Manhattan to Long Island
during the 1760s and 1770s.>*® Military and civilian traffic during the Revolutionary War
was constant on the ferry and induced the establishment of the first regular ferry service
from Astoriato New York in 1782.°° In Putnam County, aferry was set up in 1821 to
travel acrossto West Point.°® Ferries remained the only mode of travel acrossthe
Hudson River to Manhattan until construction of the railroad tunnel into Pennsylvania
Station in 1910.

(b) Canals

When the state and the nation were first being settled, transportation between the Hudson
River and western New Y ork was difficult. Rivers provided the easiest method of travel,
but still did not provide efficient access to the Great Lakes or the lands and markets of the
West. Interest in building a navigable waterway through the state began in the late 1700s.
Two private canal companies that the state subsidized — the Western and Northern Inland
Lock Navigation Companies —were formed in 1792 to improve river travel by building
short bypass canals around major obstructions. The western company completed a
number of improvements on the route between the Hudson River and Lake Ontario. By
1796 the Western Inland Lock Navigation Company had made the rivers between
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Schenectady and Seneca L ake passable for small boats without portages. However, this
was very costly, so the state stopped aid and the company began to levy tolls.** Virtualy
nothing was accomplished by the northern company on the route between the Hudson
River and Lake Champlain, since resources were devoted mostly to the western company.
Other small private companies, particularly the Seneca Lock Navigation Company, also
made some progress.>*

In 1810 the legislature appointed canal commissions to study the possibilities for inland
navigation, and in 1817 Governor DeWitt Clinton convinced the legislature to authorize
$7 million for the construction of the Erie Canal. The canal took 7 years to build and cut
through miles of wilderness between the Hudson River and Lake Erie.®® The entire cana
was opened in 1825.

Although the canal only ran through the northern and western portions of the state, it
influenced development statewide and beyond through its connection to the Hudson
River. The Erie Canal appearsin American history books because “it spurred the first
great westward migration of American settlers, opened the only trade route west of the
Appalachians, and helped make New Y ork the preeminent commercial city in the United
States.”>** The cand created the “first effective means of interstate commerce in the
United States.”** Asaresult of the increase in trade and traffic, cities developed in New
Y ork west of Albany, including Syracuse, Rochester, and Buffalo.

Other canals were also built in New Y ork State, some to connect to the Erie Canal and
others to try to compete with the Erie Canal. Between 1823 and 1828 construction began
on severa latera canals, including the Champlain, the Oswego, and the Cayuga-Seneca.
The Champlain Canal from Troy to Whitehall, at the southern end of Lake Champlain,
was a major impetus for the development of northern New Y ork State.®*® Canals were
also constructed between New Y ork and Pennsylvania. The Delaware and Hudson Canal,
which traveled between Kingston, New Y ork, and Honesdale, Pennsylvania, was
constructed from 1826-28.%%

Improvements were made to canals during the later half of the nineteenth century. The
Erie, Oswego, Cayuga, and Seneca Canals were enlarged and the Champlain Canal was
deepened. However, interest in canals waned as the railroads grew. Asthe canalslost
business, their revenues decreased and the state began abandoning some canals.
Increasing competition in commercial trade renewed interest in improving the canals
again in the 1890s, and in 1896 the second enlargement of the Erie Canal and its
connecting canals began.”®
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Canals were not a major means of transportation in the twentieth century. However, the
Barge Canal Law of 1903 directed improvements to the Erie, Champlain, and Oswego
Canals.®® Theimproved cana system —the New Y ork State Barge Canal — was designed
to accommodate 1,000-ton barges. To accomplish this, much of the original Erie was
abandoned and the rivers the canal had been constructed to avoid, such as the Mohawk,
Oswego, Seneca, Oneida, and Clyde Rivers, and Oneida Lake, were canalized.®® The
improved system, opened in 1918, generally ran parallel to the original canal route. Some
abandoned canal sections were paved over as roads.>*

Local communities did not maintain the approximately 300 bridges over the canal, and
the bridges deteriorated rapidly. In 1926 when the state became responsible for them,
almost all of the bridges were too weak for modern traffic and over 60 bridges were
rebuilt or removed.>** More bridges were subsequently raised. Traffic on the canal
system slumped during World War |1, but recovered to an al-time high in 1951.
However, the canal’ s importance as a means of transportation greatly decreased over the
course of the twentieth century due to the growing competition from railroads and
highways, and the opening of the Saint L awrence Seaway in 1959.%%

(c) Railroads

Railroads and steam-powered locomotives also arrived about the same time as canals.
The symbol of theindustria age, they minimized travel time and shipping costs. For
topographic reasons, many railroads were located on lines paralléel or close to turnpikes
and canals and created direct competition. Thefirst railroad company in New Y ork State
was chartered in 1826, within 6 months of the completion of the Erie Canal.>** It wasthe
Mohawk and Hudson, and it began operation between Albany and Schenectady in
1831.5* The success of this railroad sparked arail boom. Entrepreneurs and
communities began requesting corporate charters from the legislature. Money flowed
into lines that linked other Erie Canal towns, and within a decade through service was
available from Albany to Buffalo.>** The Harlem Line of the New Y ork Central opened
in 1837 and the Hudson River Line opened in 1851.

The Long Island Rail Road began operation in 1836, enabling those who worked in the
city to livein the country.>’ It was also intended to foster the economic vitality of Kings,
Queens, and Suffolk Counties and to speed travel between New Y ork and Boston by
connecting Jamaica with the harbor at Greenport.>*® The New York & New Haven
Railroad opened in 1848 and linked New Haven and other ports in Connecticut with New
York by 1849.

MEAD & HUNT
N133A023\N133-99A\11-99 117



During the Civil War, the Mississippi River was closed to commercial traffic. Asa
result, passengers and freight increased on established east-west railroads, such asthe
Erieand New York Central. Demand also strengthened old lines like the Hudson River
Railroad, and spurred the construction of new ones.>* The New Y ork Central Railroad
was formed in 1853 from a number of smaller companies.>® The Erie Railroad became
the first through line to the Midwest and Great Lakes in 1861, with financial control of
lines to Buffalo and Chicago.>*

Railroads had proved their worth during the Civil War. Railroads became the dominant
form of transportation in the country in the late 1800s, taking traffic off roads and causing
roads to be neglected. Railroads provided an economical and efficient method of moving
materials and products, and offered access to markets in the east and west and to major
ports. On asmaller scale, railroads provided alink between urban centers and small
surrounding towns.

After World War I, confidence in railroads was shaken. Exports doubled during the war,
placing atremendous strain on railroads traveling to the Port of New York. This brought
New Y ork’srailroads, and consequently the nation’ s railroads, near the point of collapse.
Since truckers could undercut railway rates, trucking became a viable economic
aternative. Railroads continued to have arolein the region’s transportation system, but
emphasis was shifted to highways after World War 1.

(3) International/Interstate Development
(a) Canada

The area that became Canada in 1867 was first settled by the French and known as New
France. Extensive waterways, including Lake Ontario, Lake Erie, Lake Champlain, and
the St. Lawrence River, provided water routes between New Y ork and New France.
However, the rivalry between the Dutch (and then British) and the French was not
conducive to the establishment of permanent transportation connections. Asearly as
1690 the British began building forts along Lake Champlain. Building hostilities between
the British and the French led to the Seven Y ears War. When the war was over, the
British controlled the territory. The American Revolution again made this border a
hostile frontier. The British hoped to crush the rebellion by gaining control of the
Hudson River, in part by sending troops down Lake Champlain and Lake George to
Albany. The lack of roads between Lake George and the Hudson River was one of the
factors that hampered the British and led to their defeat at the Battle of Saratoga.
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With the exception of ferries, there were few major transportation improvements between
Canada and New Y ork across the St. Lawrence River, Lake Ontario, or Lake Eric until
the early 1900s. Transportation improvements between Canada and New Y ork at this
time first consisted primarily of bridge construction. The Commission on Boundary
Waters between the United States and Canada was created in 1920 to study the possibility
of building a bridge between the United States and Canada. The commission included
the state engineer and surveyor, the superintendent of public works, and several other
state officials. The commission was made part of the New Y ork State Department of
Public Worksin 1923.52

The Buffalo and Fort Erie Public Bridge Authority, later known as the Buffalo and Fort
Erie Public Bridge Company, was created in 1925 by legislation enacted in New Y ork
State and Canada. The company was mandated to construct the Peace Bridge between
Buffalo, in Erie County, New Y ork, and Fort Erie, Ontario, Canada, across the Niagara
River.>® The bridge was avital link to long distance interstate travel and international
trade.>*

The Roosevelt International Bridge, originally arailroad crossing, opened for automobile
use in 1934 between Cornwall, in Ontario, and Massena, in St. Lawrence County, New
York. It provided an alternative to the ferry services at Prescott and Brockvillein
Canada.>®

The Thousand Islands Bridge Authority was formed by the State Emergency Public
Works Commission. This authority was chaired by Moses and funded by President
Hoover’s 1932 Reconstruction Finance Corporation, afederal agency designed to aid
self-supporting public works projects. The Thousand Islands Bridge Authority
constructed the International Bridge to Canada, which opened in 1938 to facilitate traffic
between Jefferson County, New Y ork, and Canada over the Thousand |slands.>*

In 1941 the Niagara Falls Commission completed the construction of the Rainbow Bridge
over the Niagara Gorge between Niagara Falls in Niagara County, New Y ork, and
Ontario. The bridge carried mostly tourist traffic to the falls.>’

The popularity of the automobile began to cause congestion on main roads between
Canada and New Y ork State by the mid-1900s. New highways were built to relieve this
congestion. 1n 1939 the Queen Elizabeth Way officially opened in Canada, connecting
Buffalo, New Y ork, with Toronto, Ontario.>*® In Quebec, most of the highway network
was not built until the 1960s. In New Y ork, construction of the New Y ork State Thruway
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reached the Canadian border at Buffalo during the 1950s. Construction of the
Adirondack Northway (Interstate 87) from Albany to the Canadian border near Lake
Champlain began in 1957 and was finished in 1967. It was the first long-distance, toll-
free interstate highway completed in the state.>* By 1964 Interstate 81 was completed
between Tully and Watertown, except for the section through Syracuse. Although itsfirst
segments were completed as early as 1957, Interstate 81 would not be fully operational
between the Pennsylvania state line and the Thousand Islands International Bridge until
1970.>*®°

The Ogdensburg-Prescott International Bridge was completed in 1960 to provide easy
tourist accessto Canada. The bridge carries N.Y. 812 over the St. Lawrence River
between Ogdensburg in St. Lawrence County, New Y ork, and Prescott, in Ontario.>! In
order to enhance the connection between the New Y ork State Thruway and Canada’'s
Toronto expressway, construction of another bridge began in 1960.

Creation of the St. Lawrence Seaway also began in the mid-1950s to improve travel
between the Great Lakes and the Atlantic Ocean. 1n 1954 the Wiley-Dondero Act (the
Seaway Act) was signed into law to create ajoint United States-Canadian Seaway (what
would become the St. Lawrence Seaway). The act established the St. Lawrence Seaway
Development Corporation in the United States to work with Canada' s St. Lawrence
Seaway Authority in the construction, operation, maintenance, and development of the
water route. From 1954 to 1959 most of the corporation’s activities were concentrated on
building the Seaway between Massena, New Y ork, and Lake Erie. The seaway opened in
1959 and extended from Montreal, Quebec, to Lake Erie, linking the Atlantic Ocean and
St. Lawrence River to the Great L akes.>® The seaway competed with the New Y ork State
Barge Canal system, aiding in its demise.

(b) Connecticut

For many years, the main transportation route between New Y ork and Connecticut was
the Boston Post Road, which ran through Connecticut. By the mid-1700s aregular
stagecoach service existed on this road and during the Revolutionary War, it was a major
transportation route.>*

Turnpikes began to be built between New Y ork and Connecticut by the 1800s. In 1800
the Susquehanna Turnpike Company was incorporated and built the Susquehanna
Turnpike from Salisbury, Connecticut, to Wattles' Ferry (Unadilla), New Y ork, on the
Susquehanna River in the central part of New Y ork State.
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Most improvements in the 1900s were due to the increase in automobile traffic between
New Y ork and Connecticut. Traffic along the Boston Post Road, also knownasU.S. 1,
dramatically increased by 1920. This road was the primary link between the Port of New
Y ork and Connecticut’s major industrial centers. It had been widened several times, but
traffic was till congested. 1n response, a new east-west road was planned to connect with
the parkway system in Westchester County, New York. In 1931 the Merritt Highway
Commission was established to oversee the project. Construction began in 1934, and at
the same time Westchester County announced plans to build a connector that would link
the Hutchinson River Parkway in New Y ork to the Merritt Parkway. The first section of
the Merritt Parkway opened in 1938 from the New Y ork State line to Norwalk,
Connecticut.

Defense concerns also played a major role in highway planning in the 1940s. “In 1942
traffic authorities in Connecticut, New Y ork, New Jersey, and the Metropolitan Defense
Transport Committee of the City of New Y ork designated a series of primary and
secondary highways in each of the states as Civil Routes. These highways would provide
aternative routes for civilian traffic between metropolitan New Y ork and outlying areas
when the Boston Post Road or Merritt Parkway were needed by the government or
defense agencies.” >

During the 1950s the primary focus was the construction of an interstate highway system
in Connecticut that would connect to the New Y ork Thruway. The Connecticut Turnpike
(now Interstate 95) officially opened in 1958 along the south shore of Connecticut. The
turnpike' s Byram Bridge, connecting Connecticut with New Y ork, was completed in
1959.%%°

(c) Massachusetts

For many years, the primary route between Massachusetts and New Y ork was the Boston
Post Road, which ran through Connecticut. New Y ork’s older road connections with
Massachusetts, like the westward-bound route through Albany, were improved in the
early 1900s. By the 1940s the highway joining Albany and Pittsfield, Massachusetts, was
designated as U.S. 20.>*® In Massachusetts, the primary focus during the 1950s was the
construction of an interstate highway system. Interstate 90 in Massachusetts — also
known as the Massachusetts Turnpike — connected to the New Y ork Thruway near
Albany.
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(d) New Jersey

Transportation between New Y ork and New Jersey during colonial times and up to the
early 1900s was either by road across New Jersey’s northern border or by boat across the
Hudson River (to Manhattan) or the Arthur Kill (to Staten I1sland).

The Old Mine Road was built between 1620 and 1650 to link copper minesin Warren
and Sussex Countiesin New Jersey with the port at Kingston, New Y ork, on the Hudson
River. It was 140 mileslong and wasin use as aroad until 1940.>" A king's highway
existed from Shawangunk in Orange County, New Y ork, through Montgomery to
Goshen, then through Florida and Warwick to Sussex, New Jersey, where it intersected
the king's highway to Fort Lee, New Jersey.>® Thiswas also used asamail route. As
early as 1750, aregular stagecoach service ran from Philadel phiato New Y ork, through
Trenton and Brunswick, New Jersey. The well-traveled route between New Y ork and
Philadel phiaincluded aferry trip across the Hudson. Turnpike construction then began in
the 1800s. For example, in 1806 the Franklin Turnpike opened, connecting New Y ork
State with Hohokus, New Jersey.>®

Extensive transportation improvements were made between New Y ork and New Jersey
beginning in the 1900s, including the construction of tunnels, bridges, parkways, and
interstate highways as described below. State highways that crossed the New Jersey-New
Y ork state line were constructed by either improving and expanding old routes or by
making new routes, mainly during the 1920s.

New York Interstate Bridge Commission

The New Y ork Interstate Bridge Commission (later the New Y ork State Bridge and
Tunnel Commission) was created in 1906 to investigate the feasibility of abridge over
the Hudson River between New Y ork City and New Jersey. In 1913 the commission was
authorized to consider the possihilities of vehicular tunnel construction. During World
War |, there was tremendous difficulty getting goods from New Jersey to shipping ports
in Manhattan due to the limited capacity of the harbor crossings. Immediately after the
war, the railroads did not move quickly to initiate capital improvements, giving
government officials further reason to embrace highway bridges and tunnels spanning the
Hudson River. In 1919 the legislature authorized the commission to proceed with
construction, in cooperation with New Jersey, of atunnel or tunnels between Canal Street
in Manhattan and Jersey City, New Jersey, for pedestrians and vehicles not operated by
public service corporations. The commission was given full authority to determine the
site, size, type, and method of construction and to enter into a contract for joint
construction, operation, and maintenance of such tunnel or tunnels. The commission
chose Clifford M. Holland of Brooklyn as chief engineer.®® However, this project was
transferred to the Port of New Y ork Authority for implementation.
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Port of New York Authority

The New York and New Jersey State Legidatures created several intergovernmental
bodies to oversee highway and harbor planning. The most important of these bodies was
the Port of New Y ork Authority (now the Port Authority of New Y ork and New Jersey),
created in 1921. It was charged with the development of terminals, transportation, and
other facilities within the port district, which extends about 20 milesin all directions from
the Statue of Liberty.>*" The Port Authority developed a comprehensive plan of highway
improvements resulting in the construction of the Holland Tunnel (1920-27) between
Jersey City, New Jersey, and lower Manhattan, the George Washington Bridge (1927-31),
and the Lincoln Tunnel (1934-45) between Weehawken, New Jersey, and mid-
Manhattan. These improvements greatly enhanced vehicular networks between New
Jersey and New Y ork City and promoted interstate trucking. However, the Port Authority
was criticized because it paid more attention to vehicles than to the harbor.?

The George Washington Bridge — spanning the Hudson River between Fort Lee, New
Jersey, and Manhattan and now carrying Interstate 95 — was the culmination of years of
planning and unachieved dreams and plans. Itslocation posed challenges for the design
of limited access, multi-lane approach highways that served both the needs of long-
distance traffic traveling north and south along the East Coast or east and west (between
New York City and New Jersey), and of local and commuiter traffic crossing the Hudson
River.>

Other Port Authority projects included the construction of bridges between Staten Island,
New York, and New Jersey. The Goethals Bridge was completed in 1928 between
Elizabeth, New Jersey, and Staten Island. (It now carries Interstate 278.) The
Outerbridge Crossing, also completed in 1928, connected Perth Amboy, New Jersey, and
Staten Island and carried N.Y . 440. These two bridges were the first constructed by the
authority and represent an era of rapid expansion of New Y ork’ s network of highways
and bridges.®™® Both bridges primarily facilitated movement between New Jersey and
Staten Island when they were built, and served as freight links between distribution
centersin New Jersey and Staten Island as trucks grew in importance relative to rail
movement.>* The Bayonne Bridge was then built in 1931, which carried N.Y . 440 and
linked Bayonne, New Jersey, and Staten Island.

The Lincoln Tunnel, designed by Ole Singstad, connected Weehawken, New Jersey, to
39" Street in Manhattan and was built by the Port Authority under the leadership of
Moses. Maoses obtained funding for the project from the Federal Reconstruction Finance
Corporation.>® Construction took more than two decades with the first tube opening in
1937 and the last in 1957.%*"
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Palisades Interstate Parkway

Parkway development between New Y ork and New Jersey began as a means of
preserving the Hudson River Palisades, a natural cliff outcropping covered by forest
extending north along the west side of theriver. The Palisades Interstate Park
Commission, a cooperative effort of New Y ork and New Jersey, was established in 1900.
However, development actually began in the 1920s under the guidance of John D.
Rockefeller, Jr., who donated land and money, and facilitated the political process. In
1928 the Regiona Plan Commission, fearing that suburban development would be
unleashed by the imminent construction of the George Washington Bridge over the
Hudson River, joined the cause with the Bronx River Parkway asitsinspiration. The
Palisades Interstate Park Commission agreed that a parkway on “top of the Palisades was
the best way to preserve the cliffs’ by controlling access to the 60,000 acres of the
Palisades Interstate Park and limiting unregulated development and movement through
the area. The parkway was “an important regiona planning initiative, encouraging
orderly suburban growth while directing development away from the most fragile and
scenic areas.”>®

The Palisades Interstate Parkway extends 42 miles from the George Washington Bridge
in Fort Lee, New Jersey, north to Bear Mountain, New Y ork. Construction on the
30-mile New Y ork section began in 1947 under the Department’ s Division of Highways.
New Jersey began construction on its portion of the parkway shortly after. The Palisades
Interstate Parkway Commission coordinated construction in pursuit of consistent design
and construction standards. Today, al of the original interchanges and all but one of its
original bridges survive, with only limited additions.>®® The Palisades Interstate Parkway
from Fort Lee, New Jersey, to Bear Mountain, New Y ork, is on the State and National
Registers of Historic Places.

(e) Pennsylvania

While the main route between New Y ork City and Philadelphia has always been through
New Jersey, toll roads and bridges were constructed across the New Y ork-Pennsylvania
border to improve the movement of goods between adjacent parts of the two statesin the
1800s. In 1810 the New Y ork State L egislature granted a charter to the Narrowsburgh
Bridge Company to build a bridge across the Delaware River at the Narrows (Big Eddy)
in Sullivan County, and to collect tolls. It was the connecting link between the Mount
Hope, New Y ork, and Honesdale, Pennsylvania, roads. The bridge was rebuilt in 1832,
destroyed in 1846, and rebuilt again in 1847. The bridge provided an outlet for Sullivan
County’ s valuable timber, while bringing the agricultural products of the county toward
the Hudson River to be exchanged for merchandise.>™
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Turnpike companies were chartered to improve transportation between Pennsylvania and
New York. For example, the Mount Hope and Lumberland Turnpike was chartered in
1812. Work began on the turnpike to Narrowsburgh, Sullivan County, New Y ork, in
1815. An act of the Pennsylvania L egislature extended the turnpike to Honesdale,
Pennsylvania, in 1815.5™

More transportation improvements were made in the early 1900s. State highways were
constructed to connect at the border. The activities of the New Y ork Interstate Bridge
Commission were not restricted to those between New Jersey and New York. In 1925 the
commission acquired six of the 11 toll bridges over the Delaware River between New

Y ork and Pennsylvania. The bridges were located in Delaware, Sullivan, and Orange
Counties.>”

In the 1950s interstate highway construction was of primary importance. Interstate 84
was constructed and connected northeastern Pennsylvania with Hudson River Valley of
New York State. Interstate 81 connected eastern Pennsylvania with Binghamton,
Syracuse, and Watertown, New York. Interstate 90 in New Y ork was also constructed
through the northwestern tip of Pennsylvania.

4§) Vermont

Until the early 1900s, most transportation between Vermont and New Y ork was by boat
across Lake Champlain, which formed a large part of the border between these states.
Later transportation development mainly consisted of improving existing roads and
building new bridges over Lake Champlain. A bridge over Lake Champlainon N.Y. 2
between Rouses Point, in Clinton County, New Y ork, and Alburg, Vermont, was
constructed in the late 1920s or early 1930s. This bridge completed a major
transportation corridor between New Y ork State, Vermont, New Hampshire, and
Maine.>” The Crown Point Bridge, located between Crown Point, in Essex County, New
Y ork, and Chimney Point, Vermont, was constructed in 1929 to carry N.Y. 17. Three
ferry routes continued to be used for travel across Lake Champlain: Grand Isle, Vermont
to Plattsburgh, New Y ork; Burlington, Vermont, to Port Kent, New Y ork; and Charlotte,
Vermont, to Essex, New York.>™
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D. Regional Transportation Development

(1) Hudson River Valley
(a) Early Transportation Routes

The Albany Post Road between New Y ork City and Albany, originally developed in the
seventeenth century, continued to be improved throughout the eighteenth century. King's
highways were built throughout the Hudson River Valley. For example, New Windsor,
Newburgh, and Cornwall were important trading points in Orange County because of
their positions as natural points for accessto New Y ork City, and so early roads tended in
thelir direction. These roads included the king' s highways from Kingston to New Paltz,
New Windsor to Goshen, New Windsor to Wallkill, and Florida to Goshen (now

N.Y. 17A).>” In Putnam County, the first king’s highways were laid out in the mid-
1700s. Some extended to the Connecticut border.>” In 1785 stagecoaches began to run
on Albany Post Road. Another post road was created on the king’ s highway from
Rhinebeck and Kingston to New Paltz, Goshen, and Warwick, and then to Sussex, New
Jersey.”” A road from Albany down the Hudson River’'s west bank reached as far as
Catskill, where ferry service across the river made the connection with the post road on
the east bank.

Turnpikes were built in the Hudson River Valley at the beginning of the 1800s.
Stagecoaches conveyed passengers and freight wagons carried goods on these roads. The
Susquehanna Turnpike from Wattles Ferry (Unadilla), New Y ork to Salisbury,
Connecticut, crossed the Hudson River Valley in 1800. In 1804 the part of the road east
of the Hudson River was incorporated into a separate road called the Ancram Turnpike.
West of the Hudson River, the Greene County section of the Susquehanna Turnpike then
ran from Catskill northwest through the town of West Durham to the Schoharie County
line. It provided the easiest method of travel through Greene County to the west during
most of the nineteenth century. The road functioned, in part, as atoll road for more than
100 years and contributed to the economic and demographic growth of western New
York. It follows Old State Route (now U.S.) 145 (the Mohican Trail) and then County
Route (C.R.) 22 to C.R. 20.°”® The Susquehanna Turnpike from Catskill to the Schoharie
County Line ison the State and National Registers of Historic Places.

Turnpikes shifted the commercia center of Orange County from New Windsor to
Newburgh. The county’sfirst turnpike, the Orange Turnpike, was built in 1800 and
extended in 1806 from the town of Cheescocks (now Monroe) to New Jersey on the route
to New York City and along the route to Albany. In 1801 the Newburgh and Cochecton
Turnpike was constructed from Newburgh, on the Hudson River, to Cochecton, on the
Delaware River. It ran 60 miles with substantial bridges. By 1808 the road was
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completed and brought mining to Sullivan County.>” In 1805 the Newburgh and
Chenango Turnpike linked Newburgh to Oxford, in Chenango in western New York. The
object of thisroad was to open the areato settlement.®® A mail route was also
constructed from Newburgh to Ithaca via Monticello, Binghamton, and Oswego in
1810.%%

In Puthnam County, the first turnpike company was chartered in 1804. This company — the
Highland Turnpike Company — built aroad that ran through Philipstown. In 1806 it was
extended from Fishkill to Rhinebeck to Hudson. The Highland Turnpike Company also
controlled the lower section of the Albany Post Road in 1806 and widened and improved
it. The Philipstown Turnpike Company was incorporated in 1815 and built aroad from
Cold Spring east to the Connecticut border.>®* In Columbia County, a direct road was
constructed by the Chatham Turnpike Company in 1804 from Chatham to Canaan, and
the Hillsdale and Chatham Turnpike was built from Hillsdale to the post road from
Kinderhook to Albany in 1805.°* The Hudson Branch Turnpike from Livingston to
Hudson was improved in 1812 and the Farmer’ s Turnpike was improved from Hudson to
Troy in 1813.%

In the 1850s plank roads were built in the Hudson River Valley. In Orange County, the
New Y ork and Ellenville Plank Road Company built a plank road to Ellenville in 1851.
The Newburgh and Shawangunk Plank Road was completed in 1851, the Middletown
and Bloomingburgh Plank Road was constructed in 1853, and the Middletown and
Unionville Plank Road was constructed in 1853.%%

(b) Parkways

A number of parkways were built in the first half of the 1900sin the Hudson Valley.
They provided an essential connection between the overcrowded New Y ork metropolitan
area and the vast public parkland to the north.”*®* In addition to the Palisades Interstate
Parkway, they most notably included the Bronx River Parkway and the Taconic Parkway.

The Bronx River Parkway — the country’ sfirst public automobile parkway — runs from
the Bronx in New Y ork City north to Valhallain Westchester County.*®" It was planned
and built between 1906 and 1925, and is an early and outstanding example of alimited
access automobile parkway. It wasthefirst of the early twentieth century parkways to
respond to new trends in conservation, transportation, recreation, and community
development.®® The parkway’ s development also grew out of the desire to reclaim the
Bronx River Valley, which was threatened with heavy water pollution.®® The parkway
from its intersection with Sprain Brook Road to and including the Kensico Dam Plazais
on the State and National Registers of Historic Places.®® Initsfinal form, the 1,155 acres
of the Bronx River Parkway Reservation included 28 parkway bridges, 10 crossing
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bridges for local roads, and 21 timber footbridges which carried paths across the Bronx
River.

The Westchester County Parks Commission was established in 1922 due to the success of
the Bronx River Parkway. In 10 years, the commission, operating as an agency of the
state, developed more than 160 miles of recreational parkways throughout the county. It
served as amodel for planners around the country.**

The Bear Mountain State Parkway, originally called the Bronx Parkway Extension, was
approved by the state legidature in 1923. It was foreseen as a scenic connector route
between the Bronx River Parkway and the Bear Mountain Bridge, which was under
construction at the time across the Hudson River. The parkway, while similar to other
Westchester parkways in its combination of limited-access and at-grade construction, was
unique in that it was an undivided, four-lane arterial highway. Two sections totaling
about 5 miles in length were completed by the time construction halted in 1932,

The Taconic State Parkway, a 105-mile-long “twentieth century limited-access scenic
pleasure drive,” extended from the northern end of the Bronx River Parkway at Kensico
Dam in Westchester County north to Interstate 90 in Columbia County.** The Taconic
State Park Commission, which was formed in 1925 and immediately began working
towards the goals of the State Council on Parks, built the parkway. Franklin D. Roosevelt
was the first chair of the commission and is credited with assisting the selection of the
parkway’ s route, securing many large donations of land, and selecting park sites along the
route.®® The Taconic State Parkway was designed to link the Bronx River Parkway and
the Westchester County Parkway System with the proposed Palisades Interstate Parkway
viathe Bear Mountain Bridge. It became “part of an enormous proposed interstate
parkway and recreational system stretching from the tip of New Jersey to the Canadian
border.”** The Taconic State Parkway north of and including the Crompound Road
Bridge in Westchester County has been determined eligible for the State and National
Registers of Historic Places.

Other parkways built in the region during this period include the three built under the
direction of Moses. the Saw Mill River Parkway from Katonah in Westchester County to
New York City, where it connected to the Henry Hudson Parkway; the Sprain Brook
Parkway, which connected the Bronx River Parkway at Bronxville, Westchester County,
to the Taconic Parkway in Mount Pleasant, Westchester County; and the Hutchinson
River Parkway (completed in 1941), which ran from the Bronx-Whitestone Bridge in
Bronx County through Westchester County to the Connecticut border.
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(¢) State and U.S. Routes

Roads and bridges in the Hudson River Valley became heavily traveled at the beginning
of the 1900s. With the shift from the railroad to the automobile and truck as a principal
means of transportation, industries along the Hudson River Valley were no longer
dependent on the river or the railroads. River communities that were once linked by the
Hudson or the railroad became connected by highways.

The west side of the Hudson River between Albany and New Y ork (including northern
New Jersey) was among the most important and heavily traveled areas in the state. As
early as 1919 this direct highway was labeled Route 3 by the highway commission. The
earliest available automobile maps for the corridor note a*“ principal through auto route”
traversing the distance on what would soon become Route 8. In the 1920s the highway
was sometimes called the New Y ork-Albany-Montreal Route. By 1925 Route 8 (now
N.Y. 94 from Newburgh to Vails Gate, then N.Y. 32 and N.Y. 17) and Route 10 (now
U.S. 9W) ran south to New Jersey and then crossed the Hudson at the 130" Street Ferry
for passage into Manhattan.>*

Storm King Highway (now N.Y . 218) in Orange County was developed at Storm King
Mountain in combination with the Bear Mountain Bridge in 1924. Designed as a scenic
approach route to the new bridge and blasted out of solid rock, the road’ s construction
prompted the first major opposition to a road-building project and has been called the
birthplace of the ecological movement in the United States. At its completion in 1922,
the 4-mile-long scenic, winding highway along the Hudson River between Cornwall
Landing and West Point was called “one of the most remarkable and picturesque roads in
existence.”*®” The 1924 Bear Mountain Bridge carried U.S. 6 and U.S. 202, connecting
U.S. 9W and the Palisades Parkway in Orange County with U.S. 9D in Westchester
County, north of Peekskill.>*®

In the 1950s construction of the New Y ork State Thruway and expressways began in the
Hudson River Valley. Inresponse to the planned construction of the thruway, the
construction of new bridges was required. In 1955 the Tappan Zee Bridge was
completed. It was a key structure of the New Y ork State Thruway carrying

Interstate 287/87 and connected Tarrytown in Westchester County and Nyack in
Rockland County over the Hudson River. Previously these counties had only been
connected by ferry.>* In Sullivan County, the Quickway was built over and along the
existing N.Y. 17, transforming it into an expressway. Soon to be redesignated as
Interstate 86, construction of the Quickway was underway in 1958.°°
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(d)  New York State Bridge Authority

The New Y ork State Bridge Authority was created by the legidlature in 1932 and was
given the exclusive right to construct, operate, and maintain crossings over the major part
of the Hudson River between Albany and New Y ork City. The initia function of the
authority was to operate the 1930 Mid-Hudson Bridge and to secure financing for the Rip
Van Winkle Bridge near Catskill.*® The authority enabled the construction of bridges
that linked communities that were previousy separated by the Hudson River.

The 1935 Rip Van Winkle Bridge (also known as the Catskill-Hudson Bridge), connected
Catskill in Greene County to Hudson in Columbia County.®® It provided a direct
connection between U.S. 9W on the west side of the Hudson River and N.Y. 9G on the
east side of the river.®®

The authority also built the 1947 Kingston-Rhinecliff Bridge, which spans the Hudson
River between Kingston in Ulster County and Rhinecliff in Dutchess County.®® It carries
N.Y. 199 and connects N.Y. 9G on the east side of the Hudson River to U.S. 9W on the
west side.

(2) LongIsland
(a) Early Transportation Routes

Before and during the 1700s, most roads on Long Island were for local use and generally
followed old Native American paths that settlers improved and widened. The main road
that was devel oped leading east from the ferry landing (at what is now the foot of the
Brooklyn Bridge in Brooklyn) was originally a principal trail that was widened into a
wagon road and later called the Ferry Road. In 1704 it wasimproved asaking's
highway. Three roads |led from the Ferry Road, one to Jamaica, one to Flatbush, and one
toward Gowanus.*® A road called the Old Bowery Bay Road, also existed along the
north shore line of Queens County. Parts of it still survive as 20" Road.®® Native
Americans and settlers also traveled from what is now Brooklyn to Jericho along the
route now known as Jericho Turnpike.®” In 1703 the General Assembly of New Y ork
appointed highway commissionersin Kings, Queens, and Suffolk Countiesto lay out,
clear, and preserve highways. The roads were to be about 18 feet wide.

The first cross-island routes spread east from Brooklyn, and by 1733 there were three
well-traveled roads — North Country Road, Middle Country Road, and South Country
Road. Parts of present Montauk Highway are still called South Country Road, and parts
of present Jericho Turnpike are still called Middle Country Road. Present Route 25A
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follows much of the route of North Country Road. These three primary routes became
more important after the first mail route was established.®®

The establishment of regular ferry service between Manhattan and Long Island, and the
construction of turnpikes and railroads in the 1800s enabled the development of Long
Island. These modes of transportation made travel faster and made it possible for people
to live on Long Island and commute to New Y ork City to work.

Turnpikes were constructed all over the island to connect major settlements and facilitate
the movement of traffic. Besides those on the western end of Long Island in Kings and
Queens Counties, they included the Bull’s Head Turnpike (now called the
Bridgehampton-Sag Harbor Turnpike) constructed in 1840, and the East Hampton
Turnpike (now called the East Hampton-Sag Harbor Turnpike) constructed between East
Hampton and Sag Harbor in 1844 on the eastern end of Long Island.®®

Plank roads were constructed in the 1850s and 1860s on Long Island. 1n 1852 Merrick
Road, one of Long Island’ s longest highways, was developed from Jamaica, Queens, to
Merrick in Nassau County as a plank road.®”® Merrick Road (Merrick Boulevard in
Queens) still exists today from Jamaicato Merrick.

(b) Parkways

After Eastern and Ocean Parkways in Brooklyn, the Long Island Motor Parkway was the
first road called a* parkway” to be built on Long Island. It did not connect parks, but was
built for strictly recreational purposes. It was aso the first highway designed only for
automobiles, the first to use overpasses and bridges to eliminate intersections, and the
first concrete highway in the United States. It was built by William K. Vanderbilt Il asa
private toll road that could be used as aracecourse. Construction on the road began in
1908 and used a new paving method of reinforced concrete. By 1910 it was 43 miles
long and ran from Lakeville Road in Great Neck, Nassau County, to Ronkonkomain
Suffolk County. In 1911 it was extended west to Springfield Boulevard in Queens
County. It had 65 bridges and 12 toll lodges. The toll lodges were designed by John
Russell Pope. After 1920 the parkway was no longer used as a racetrack but was used as
atesting ground for car and tire manufacturers like Packard and the U.S. Rubber
Company. In 1926 Vanderbilt extended the roadway to Horace Harding Boulevard in
Queens County and built a2 mile spur to connect the road to the Jericho Turnpike in
Commack. The opening of the Northern State Parkway in 1933 decreased traffic on the
parkway so much it caused Vanderbilt to turn the road over to the state in lieu of back
taxes. The Long Island Motor Parkway was closed to traffic in 1938. Today, only small
stretches of concrete remain. Suffolk County has kept part of the road in use (13 miles),
calling it the Vanderbilt Motor Parkway.®*
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M oses began building parkways during his tenure as head of the Long Island Parkway
Commission from 1924 to 1963. The parkways built by Moses on Long Island were
meant to move vehicular traffic between New Y ork City and Long Island’ s state parks,
which were concurrently being developed by Moses.®? The Long Island Parkway plan
was conceived as an integrated system of separated roadways. Thiswas the earliest
system of true “superhighways’ and became a model for other states, this nation, and
other nations.®® These parkways increased recreational opportunities and expedited
traffic in the region.®*

Some of the parkways Moses built during this period include:

. The Southern State Parkway was |ocated between the Queens/Nassau county line
and Idlipin Suffolk County. Right-of-way acquisition for the Southern State
Parkway began in 1924, immediately after M oses became head of the Long Island
Parks Commission. The parkway opened in 1929. By the 1950s traffic was so
congested on this parkway that a new parkway was built next to the original with
awide median strip. New bridges over the westbound lanes were constructed
next to the original bridges using stone from the same quarries.®

. The Wantagh Parkway opened in 1929 between Westbury and Wantagh in Nassau
County.

. The Northern State Parkway was built between 1933 and 1952 from the Queens
county line to Mineolain Nassau County.

. The Bethpage State Parkway ran between Bethpage State Park and the Southern
State Parkway in Nassau County. It was built in 1934 by the Bethpage State Park
Authority, one of the seven separate governmental agencies concerned with parks
and mgjor roads in the metropolitan area. The authority was largely formed and
subsequently chaired by Mosesin 1933-34.%%

. The Meadowbrook Parkway, from the Northern State Parkway, through
Eisenhower Park and Roosevelt Park, to Jones Beach State Park in Nassau
County, opened in 1934. It wasthefirst fully divided, limited access highway that
would be the model for all future Long Island Parkway projects.®’

. The Sagtikos Parkway opened in 1952 and ran north-south on Long Island,
connecting the Northern and the Southern State Parkways in Suffolk County.
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. The Sunken Meadow Parkway, which ran north-south and connects the Sunken
Meadow State Park on Long Island Sound to the Northern State Parkway and the
Sagtikos Parkway in Suffolk County, opened in 1957.

(¢) State and U.S. Routes

Many highways were constructed on Long Island between 1900 and 1950. In 1922 Long
Island’ sfirst divided “ super highway,” called Long Beach Road, opened in Nassau
County.®® In 1928 the department was constructing Wantagh Avenue from the northern
end of the Jones Beach Causeway to the Southern State Parkway. The construction of
three Jones Beach Causeway and Jones Beach Boulevard Bridges was a so contracted in
1928. In 1929 the Sunrise Highway (N.Y. 27), which ran from the Brooklyn/Nassau
county line to Shinnecock Hillsin Suffolk County, opened and Conduit Boulevard was
completed. Conduit Boulevard — a 24-mile-long highway from Brooklyn to the
Nassau/Suffolk county line —was authorized as a specia highway by the legislature and
became the heaviest traveled road on Long Island.®*®

Construction of the Long Island Expressway (now Interstate 495) then began in 1955
under the direction of Moses. An extension of the Long Island Expressway from
Patchogue to the North Country Road near Shinnecock Bay was built ¢c. 1960.5%°

(3) North of Albany

(a) Early Transportation Routes

Northern New Y ork was sparsely occupied through most of the 1700s. The rugged
terrain of the Adirondacks, which occupies much of the area north of Albany, also
discouraged early travel and road development. However, Lake George and Lake
Champlain had historically served as a valuable water route to the east of the
Adirondacks.®*

In the mid-1790s, after avictory over the Native Americans at Fallen Timbers and the
ratification of the Jay Treaty between the United States and Britain, tens of thousands of
settlers began to occupy western frontier territories. They traveled along the Mohawk
Valley and over the Adirondacks to the rich country below Lake Ontario. Asaresult,
new transportation routes began to be developed in the northern and western regions of
the state, particularly where water navigation was not possible. Bridges were sometimes
also constructed. In northern New Y ork, the AuSable River (or Sandy River) was not
navigable, so early settlersin the surrounding area had to rely on land transportation in
Clinton and Essex Counties.®”? In 1793 the state built a bridge over the AuSable Chasm
to carry aroad that would connect the towns and villages along the western side of Lake
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Champlain.®® By 1800 aroad, which followed an old Native American trail to Canada,
was opened from Albany north to Clinton County, facilitating settlement in the northern
part of the state.®*

While there was extensive road building in other portions of the state during the early
1800s, the Adirondack mountains, which fill the central part of this region, were till a
substantial barrier to development. Most settlements continued to be located along the
St. Lawrence River or Lake Champlain and Lake George, where travel was much easier.
In St. Lawrence County, the first surveyed road started at the mouth of the Racquette
River and continued along the St. Lawrence River, similar to what isnow N.Y. 37.%®

During the War of 1812, roads were constructed to carry military supplies through the
region. What isnow N.Y. 3 was built between 1812 and 1814 and ran between Fulton in
Oswego County and Plattsburgh in Clinton County, passing through the northern edge of
the Adirondack mountains. The road that isnow U.S. 11 was built between 1813 and
1814 from the Canadian border near Lake Champlain to Syracuse and points south.®?

Industrial companies built roads in the region to access resources or carry their products
to markets. For example, the Peru Iron and Steel Company built aroad from Clintonville,
where itsiron business was located, to their wharf in Port Douglas in Clinton County.
The J. and J. Rogers Company, aso located in Clinton County, built roads connecting
AuSable Forks to forges in Black Brook and charcoa and wood supplies elsewhere.®?’

Some turnpikes were built in the region. The Port Kent and Hopkington Turnpike was
one of the earliest roads in the AuSable Valley in Clinton and Essex Counties. It ran
from Port Kent, followed the AuSable River to Au Sable Forks, and then went northwest
into Franklin County.

Many of the other roads in the region were built by local governments during the
nineteenth century and relied on volunteer labor, local expertise, and local resources for
their construction.®® Plank roads were built in St. Lawrence County in the late 1840s and
early 1850s. In 1849 the Ogdensburg-Heuvelton plank road was opened. The
Gouverneur-Somerville-Antwerp plank road and a plank road between Gouverneur and
Canton opened in 1850. The Hammond-Rossie-Antwerp plank road was also completed
in 1850. In 1851 the Canton, Morley, Madrid plank road was completed, and in 1852 the
Norfolk-Raymondville-Massena plank road was built. The Western Plank Road was an
early toll road. Fourteen mileslong, it was built around 1850 between Black Brook in
Clinton County, and Franklin Falls. As maintenance costs increased and the roads began
to wear out, the companies went out of business and turned the roads over to the town
commissioners.®®
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Unique to the region is the Adirondack State Forest Preserve, the first state forest
preserve in the United States, which was established in 1885 to preserve severa million
acres of forest land. Its establishment limited the construction of roads in the preserve,
and is the reason why there are few roads and bridges in certain counties.

(b) State and U.S. Routes

Many new roads were constructed in the region north of Albany as the popularity of
automobilesincreased. The new roads were either more direct routes that cut traveling
distances or traveled through areas that were previously without roads.

In St. Lawrence County, the first state road in the county was built from Massena to
Louisvillein 1907. In 1908 the Office of the County Superintendent of Highways was
created, but St. Lawrence County did not start building county roads until 1922.%% |In
1929, N.Y. 58 from Gouverneur to Fine, which continuesas N.Y . 3 to Tupper Lake, was
completed and open to traffic. Most of thisroad traveled through the Adirondack forest
preserve.®

In Essex County, plans were underway in 1917 to construct the Whitehall-Dresden Road,
an important link in the eastern part of the state from Whitehall to Lake Champlain. This
road was expected to relieve dense traffic going north via Lake George and
Elizabethtown.®*? In 1928 the highway between Elizabethtown and K eeseville, popularly
known as the “Poko-Moonshine” road on the Albany-Montreal route —now U.S. 9 —was
under construction. This highway cut the distance between the towns and eliminated the
arduous journey by way of Jay and AuSable Forks.®*

The Clifton Park to Round Lake section of U.S. 9 in Saratoga County was placed under
contract in 1928. It cut the distance between Albany and Saratoga Springs by about
6 miles and eliminated Mechanicville from the route.®**

In the northern part of Hamilton County, the Long Lake-Tupper Lake highway (N.Y. 30)
was almost completein 1928. Previously there was no road in this part of the
Adirondacks. This route shortened the distance between the St. Lawrence River and
Albany by 80 miles.®* In 1929, N.Y. 28 through Old Forge, Blue Mountain Lake, and
Long Lake in the Adirondacks was opened to traffic. It was considered one of the most
scenic routes in the state.®®

In the 1950s, Interstates 81 and 87 were begun through this part of the state, linking to the
thruway on opposite sides of the Adirondacks.

MEAD & HUNT
N133A023\N133-99A\11-99 135



(4)  Western New York

(a) Early Transportation Routes

In western New Y ork State, the Mohawk River provided access from the Hudson River to
the Great Lakes and the Mississippi. The IroquoisMohawk Trail, a Native American
path between Buffalo and Albany, followed the Mohawk River. Thetrail is now known
asN.Y. 5. Native American trails also existed around the Finger Lakes.®*®

The first roads through the region were constructed in the late 1770s, after the ratification
of the Jay Treaty. One of the first roads constructed in Tompkins County was part of a
longer route between Oxford in Chenango County to Ithaca. It was constructed in
1791-99, along an old Native American trail (now N.Y. 13).°° In 1793 the first
appropriation was made for improving this road from Old Fort Schuyler to Canandaigua.
It became known as the Great Genesee Road and was later called the State Road.
Opening of thisroad greatly stimulated immigration to the area.®” In southern Seneca
County, most new roads were laid out by the town board of Ovid between 1794 and 1800
and followed lot lines laid out by the military.®*

Turnpikes and other roads were built in western New Y ork State in the early 1800s to
connect major settlements or military forts, to facilitate communication, and to aid in the
supply of materials to build the Erie Canal. As population increased in the region due to
the construction of the Erie Canal, demand for roads also increased.

The Great Western Turnpike (now U.S. 20) was constructed around 1800 between
Albany and Buffalo.*? What are now N.Y. 104 and N.Y. 13 were constructed between
1800 and 1810 to connect Fort Stanwix in Rome to Fort Ontario in Oswego.

In Onondaga County, the county assembly granted a charter to the Seneca Turnpike
Company in 1800 to construct a turnpike along the line of the old state road between
Uticaand Canandaigua. Meant to facilitate communication between the east and west,
the road was often not passable because it was so muddy. In 1806 an amendment
authorized a branch road from Sullivan to intersect the old line at Cayuga Bridge. This
branch road became the principal east-west road. Genesee Street in Syracuse follows the
line of thisturnpike. The Cherry Valley Turnpike opened in 1803-04 and passed through
Cazenovia and Manlius and intersected with the Seneca Turnpike. In 1807 roads were
authorized from Onondaga Hill to Ox Creek and then to Oswego, and from Ox Creek to
Salina. In 1809 aroad from Salinato the town of Cicero was authorized. 1n 1817 the
“Cold Springs Road” was authorized from Liverpool to Seneca River at Cold Springs.
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In Tompkins County, the Bath and Jericho Turnpike was constructed in 1804 between
Caroline, Dryden, Ithaca, and Enfield along what isnow N.Y. 79.% In 1810 plans began
for aturnpike between Geneva and Ithaca, called the Geneva Turnpike. It followed what
isnow N.Y. 96 from Ithacato Happy Landing, the old state road (C.R. 139) to Ovid and
then Willard, and then followed the old Sullivan Trail (West Lake Road) to Geneva.
However, lake steamboats made it unprofitable. A steamer daily schedule began in 1820
between Ithaca and Cayuga and many preferred the steamboat to road travel. Asaresult,
the Geneva Turnpike became a public highway in 1822.5%

Plank roads were constructed between Oswego and Rome, and Oswego and Mexico (in
Oswego County) in the mid-1800s.>* Part of what isnow U.S. 11 in Onondaga County
was constructed as atoll plank road beginning in 1846.54

(b) State and U.S. Routes

More direct state roads were constructed in western New Y ork State in the early 1900s.
For example, in 1922, N.Y. 20 was practically completed and was the most direct route
between Syracuse and Rochester.®*’ In 1928 a contract was let for the construction of a
road between Andover in Allegheny County and Greenwood in Steuben County that
would complete the last link in an important route — N.Y . 417 — between the cities of
Olean and EImira

In the early 1930s the State Emergency Public Works Commission was created, allowing
chairman Moses to pursue his park and parkway plans for the “Niagara Frontier” by
establishing the Niagara Frontier Bridge Authority. The authority received $2.8 million
in federal funds for bridges that linked the north and south ends of Grand Island, near
Buffalo, to the mainland in Erie and Niagara Counties.*”® In 1938 the North and South
Grand Island Bridges over the Niagara River were completed and now carry

Interstate 190.5%

The New Y ork State Thruway was constructed in the region in the 1950s. Bridges were
also built in connection with the construction of the thruway. They include the 1953
West Henrietta Road Bridge carrying N.Y . 15, south of Rochester over the thruway, and
the 1953 bridge over the Onondaga L ake Outlet in the towns of Geddes and Salina
(northwest of Syracuse) to carry the thruway itself.

In addition to the thruway, arterial routes and state routes were constructed by the
Department of Public Worksin the 1950s. In 1957 a north-south arterial route, N.Y. 58,
was constructed from Amsterdam in Montgomery County to the Schenectady County
line; a north-south arterial highway was constructed between Utica and New Hartford in
Oneida County; N.Y. 38 was built from Newark Valley to Berkshire, Richford, and
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Hartford Millsin Tioga County; and N.Y. 224 was completed from Montour Fallsto
Alpinein Schuyler County.*®

E. Transportation Development in Major Urban Areas

(1) New York City
(a) Early Transportation Routes (1600s to 1800s)

In Manhattan, the primary Native American trail ran along the island’ s spine from the
southern tip of the island to Inwood. Another path, located between Houston and

14" Streetsin today’ s Greenwich Village, led west to the Hudson River. Major trails
were also located in present-day Staten Island, the Bronx, and Long Island. These
included atrail that followed the present course of Jamaica Avenue through Brooklyn and
Queens, and then branched out toward what later became Maspeth, Wallabout Bay, and
downtown Brooklyn. Thetrails of Staten Island connected campsites along the present
course of Amboy and Richmond Roads, such as Tottenville, Great Kills Park, and Silver
Lake Park. Trailsin the Bronx ran along the present Harlem, Bronx, and Hutchinson
Rivers.®!

When the Dutch established New Amsterdam, Governor Edmund Andros ordered that all
imported and exported goods pass through the city. Thus, al routes (in the surrounding
areathat was controlled by the Dutch) led to and from New Amsterdam. The street plan
of New Amsterdam (today a New Y ork City Landmark) dates to this period.

In 1691 the (English) Colonial Assembly resolved to regulate al streets, lanes, and aleys,
and permitted the municipality to build new thoroughfares as needed. In 1695 the
assembly passed an act to appoint overseers of public works and buildings in the city. By
the early eighteenth century, roads extending north across Manhattan following the older
Native American pathways began to be improved.®?

King's Bridge, the first bridge connecting Manhattan to the mainland (now the Bronx),
was built over the Spuyten Duyvil Creek in 1693. In 1713 it was moved westward to the
foot of Marble Hill, and later played an important role in the American Revolution as the
main passage from New Y ork City to the mainland.®>*

The Common Council (which governed New Y ork City), through its Streets and Roads
standing committee, was attentive to street maintenance because of the importance of
streets to the local economy. The most important thoroughfare was Broad Street, which
was the city’s main commercial street well into the 1700s. Outside the urban area, roads,
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notably Kingsbridge and Bloomingdale Roads, were maintained by alaw requiring
residents to do road work 2 days per year.®*

The Montgomerie Charter (1730) confirmed the existence of a corporate political body
and gave the city the exclusive right to lay streets.®*> However, it was not until 1764 that
the Common Council created the first “highway department,” and streets around
important public buildings were paved with cobblestones.®® Other roads were paved
over time, often through assessments on the property of nearby residents. Several roads
led to farming villages and small market towns. Among these were Heere Straat (Broad
Way), Kings Way (also know as Harlem Lane, Great Post Road or Albany Post Road,
now St. Nicholas Avenue), Bowery Lane, Kingsbridge Road (both Bowery Lane and
Kingsbridge Road were |ater part of the Boston Post Road), and Bloomingdale Road. As
traffic increased, the roads were enlarged. At the time of the Declaration of
Independence, the city had been built up to about Roosevelt Street east of Broadway and
Chambers Street and west of Broadway. *’

In the decade after the Revolutionary War, the area below Division Street was laid out in
aregular grid, and the city continued to expand northward in a series of overlapping
grids.®® At the end of the eighteenth century, Broadway and Wall Street were the city’s
primary commercial thoroughfares and streets had extended up to what is now Houston
Street. Broadway, 70 feet wide at its maximum, was graded and connected to the
Bloomingdale and Kingsbridge Roads with an arched bridge over Collect Pond.®® With
the exception of ferry service to Brooklyn, transportation connections to areas outside
Manhattan remained poor.

In the early nineteenth century, Manhattan remained mostly rural in its northern sections.
In 1802 the Common Council directed the paving or turnpiking of the main roads leading
in and out of town and the construction of two new Harlem River bridges.®® In 1815
Roger Macomb built a dam across the Harlem River at what is now 155" Street to create
amill pond. The dam also served as atoll bridge, the first of three on the same site.®®* A
bridge across the East River was first proposed to the state legislature in 1802, but was
not considered feasible.** On Staten Island the Richmond Turnpike (now Victory
Boulevard) was constructed in 1817.%%

In 1807 the legislature created a three-man commission to plot Manhattan’ s undevel oped
land to 155" Street. The Commissioner’s Plan was released in March 1811. This plan,
also called the Randal Plan after chief engineer Jonathan Randal, Jr., laid out a rectilinear
gridiron of avenues that traveled north-south and streets that traveled east-west.
Concerned with maximizing saleable real estate, the commission avoided the addition of
circles and ovals, athough several squares and open places were planned. Major
modifications of the grid plan after its adoption were the extension of Broadway’ s angled
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course and the construction of Central Park.®®* The Commissioner’s Plan remains the
city’ s single most influential planning document, and is largely responsible for steering
the city’ s subsequent transportation infrastructure devel opment.

With the opening of the Erie Canal in 1825, New Y ork began to grow more dramatically.
While the lack of bridges hampered expansion beyond the island of Manhattan,
development to the north was advanced by innovationsin transit. Stagecoaches, the first
form of public transportation, were supplemented by horse-drawn omnibuses in 1830 and
by horse-drawn streetcarsin 1832. New Y orkers moved uptown as new areas moved
within downtown commuting range. Thisresulted in extensive residential development
and construction of many of the streets previously outlined by the Commissioner’s Plan.

After the Civil War, industrial expansion and population growth caused streets and public
transportation to become overloaded. The unprecedented levels of congestion increased
commuting times and inhibited the commercial growth of the city.

(b) Other Transportation Networks (1600s-1800s)

Transportation to Manhattan had included ferry service since 1642, when Cornelius
Dircksen began a service from what is now Fulton Landing under the Brooklyn Bridge to
Fly Market Slip (later Peck’s Slip) in Manhattan. The ferry service was avital link
between Long Island and Manhattan and encouraged the growth of a small settlement
around the Brooklyn terminus. Connections with the Bronx from Manhattan were limited
to wading across the water at low tide until 1669, when aferry service was established
and a bridge was constructed over the meadows to the village of Fordham.®®

Ferry service from Manhattan to Astoria (now part of Queens) at Hell Gate existed
intermittently in the 1760s and 1770s and became regular after the military and civilian
traffic generated by the Revolutionary War.*® |rregular ferry service was also availablein
other locations around the area, including across the Narrows between Brooklyn and
Staten Island. Cornelius Vanderbilt established regular ferry service at the Narrowsin
1810.%" The existence of ferry links concomitantly increased usage of feeder roads,
which led to calls for improvements.

Regular steam ferry service was established between Brooklyn and New Y ork City in
1814. Theincreased speed and reliability of the new ferries stimulated the exchange of
goods on aregular and dependable basis and created Brooklyn Heights as a commuter
suburb to Manhattan.®® Thisled to development in Brooklyn and, eventually, to the
transportation demand that created the Brooklyn Bridge. The New Y ork and Erie
Railroad, along with the Erie Canal, gave New Y ork City a distinct advantage over other
eastern cities in trade and commerce with the west.
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The New Y ork and Harlem Railroad, the city’ s first, was chartered in 1831.%®° Northward
expansion of the city paralleled transit improvements as commuting times were
shortened. In 1840 the New Y ork and Harlem line crossed the Harlem River and
expanded northward into Westchester County.

In the second half of the nineteenth century, the Erie and Hudson Railroad lines sustained
New Y ork’s advantage in the movement of produce to the East Coast. By 1852 the
Hudson, Harlem, and New Haven Railroad lines were carrying 2.5 million people ayear
into the city. The expansion of the Harlem line and its connection with the New Haven
line shortened the commute to Manhattan from the Bronx, Connecticut, and Westchester.

In 1861 the Long Island Rail Road moved its operations to Queens, with its western
terminus at Hunter’ s Point and arail line that ran directly to Jamaica. A ferry across the
East River to East 34" Street was established by the railroad. By the early 1870s, rival
rail lines connected the Hunter’ s Point ferry with Rockaway and Whitestone in Queens,
and aturnpike (now Jackson Avenue and Northern Boulevard) had been constructed to
Flushing.®™

On Staten Island, ferry service was improved in 1880 with the unification and
consolidation of therail and ferry services. In 1886 a combined rail and ferry terminal
was built at St. George, inaugurating regular service on the storied Staten Island Ferry.
Dependable links to Manhattan nearly assured, developers flocked to build on the
island.®"

By the 1880s railroad passengers arriving at the Hudson River shorein New Jersey still
boarded ferries to reach Manhattan. Gustav Lindenthal, an Austrian-born civil engineer
and bridge designer, made continuing efforts to interest investors in a trans-Hudson
bridge. On the other side of Manhattan, the Long Island Rail Road was also transporting
its Long Island commuters by ferry across the East River. Austin Corbin, the president of
the Long Island Rail Road, pursued ajoint plan with the Pennsylvania Railroad for the
construction of Hudson River and East River crossings before the economic recession of
the mid-1890s scuttled their plans. A decade later, the massive development plan for the
new Pennsylvania Station in Manhattan called for the river crossings.

The Pennsylvania Railroad and Long Island Rail Road tunnels opened in 1910 under the
Hudson and East Rivers, allowing the Pennsylvania Railroad to cross into Manhattan to
its new station and the Long Island Rail Road to do the same from Long Island.
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Another important railroad link in the city was provided by the New Y ork Connecting
Railroad, organized in 1900 to connect the Bronx to Queens, Manhattan (via the East

River tunnel), and Brooklyn. The Hell Gate Bridge, opened in 1917 between Ward's

Island and Queens, was the central feature of thisrailroad.

(c) Parkways

Although Olmsted first introduced parkways in New Y ork City, parkway development
was a'so influenced by two other major builders: William Marcy Tweed and Robert
Moses.

In the same period when Olmsted was designing Brooklyn’s Prospect Park, Eastern
Parkway, and Ocean Parkway (1868-1874), Tweed, the city’s most notorious politician,
was in power. In 1870 he succeeded in having a new charter passed that placed the city’s
finances in the hands of four officials — the mayor, the controller, the chairman of the
Department of Public Works (Tweed himself), and the chairman of the Parks
Department.®”® The newly created Parks Department absorbed the Central Park
Commission and had jurisdiction over all public parks and public spaces.®™

Government during the Tweed regime expended money on public improvements with a
lavish hand. Many of the improvements were made under the direction of the Central
Park Commission within the Parks Department, to whom the legislature had given duties
outside the park itself. The commission adopted a plan of improvement for the west side
from 55" to 155" Street. The plan included Riverside Park and Morningside Park.®”
Both these parks were designed by Olmsted. The section of the Riverside Drive viaduct
south of St. Clair Place and north of Grant’s Tomb isincluded in the New Y ork City
Landmark designation for Riverside Park. Roadways and bridgesin Central Park and
Riverside Park as well as Prospect Park were also designed by Olmsted.

In the twentieth century, parkwaysin the New Y ork City metropolitan area differed
greatly from Olmsted’ s version. The changes were primarily related to the use of the
automobile rather than horse-drawn carriages. According to Moses, their primary builder,
parkways were “narrow shoestring parks’ and “represent[ed] to the adjacent residents not
only traffic arteries of the most modern kind, but also open space, trees and landscaping,
walks and benches for pedestrians and occasional playgrounds and play spaces.”

Parkway construction was funded by the state and, since the Depression, the federal
government. Moses stated that “in locating new parkways great care has been taken to
pick the least expensive routes where there are fewest buildings and other obstacles, and
where construction costs will not be prohibitive.”
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In 1936 Moses (in his capacity as the chairman of both the New Y ork City Parks
Department and the Long Island Parkway Commission) completed the Grand Central,
Laurelton, Interborough (now Jackie Robinson), and Henry Hudson parkways. The
Grand Central Parkway in western Queens connected the Triborough Bridge with the
Northern State Parkway on Long Island. Part of the Grand Central Parkway between the
Triborough Bridge and the future Brooklyn-Queens Expressway would become
Interstate 278, the oldest pre-existing section of the Eisenhower Interstate System. The
Laurelton Parkway had a 1>-mile-long north-south section in eastern Queens along the
border with Nassau County. It connected the Belt Parkway with the Cross Island and
Southern State Parkways. The Interborough Parkway opened early in the summer of
1936 and traveled west from Forest Hills in Queens through Forest Park to the Brooklyn
border at Jamaica Avenue. The Henry Hudson Parkway ran up the west side of
Manhattan through Riverside Park to cross the Harlem River on the Henry Hudson
Bridge and join the Mosholu (Bronx) and Saw Mill River (Westchester) Parkwaysin Van
Cortlandt Park, Bronx.

The Belt Parkway was completed in 1941 aong the shore of Brooklyn and Queens. The
Belt Parkway joined the Cross Island Parkway to the Gowanus Parkway. The Whitestone
Parkway between the Bronx-Whitestone Bridge to Northern Boulevard and Flushing
Meadow Park was completed in 1939 in time for the New Y ork World's Fair.*"”

The Gowanus Parkway, opened in 1941, was built atop the pillars of the old Brooklyn-
Manhattan Transit Corporation Elevated Line on Brooklyn's Third Avenue.®”® Residents
of the Sunset Park neighborhood had “pleaded” with Moses to build the parkway aong
more industrial Second Avenue instead of the prosperous commercial and residential mix
of Third Avenue. The parkway was 94 feet wide, forced the destruction of 100 stores and
more than 1,000 apartments, and isolated the Red Hook neighborhood from rest of
Brooklyn. The Gowanus Parkway was eventually incorporated into the Brooklyn-Queens
Expressway as the Gowanus Expressway.®”

(d) Transportation Agencies and the Regional Plan Association

With the reorganization of the city government under the Tweed Charter in 1870, the
Department of Public Works was created and Tweed served as the first commissioner of
public works.®® It assumed the work of the former Croton Aqueduct department and the
street department. By 1873 the Department of Public Works was constructing miles of
macadamized avenues and substantial streets of at least 50 feet in width.®®* The
Department of Public Works existed until the Charter of Greater New Y ork in 1897,
when the Board of Public Improvements was created to direct infrastructure improvement
after the 1898 consolidation of the city. The board had jurisdiction over the plan for the
city of New Y ork and over the departments of water supply, highways, street cleaning,
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sewers, public buildings, lighting and supplies, and bridges. The charter also provided for
the Art Commission, which was given jurisdiction over all works of art to become city
property or be placed on city property. Its powers were subsequently broadened to
include control over the design of all municipal buildings, bridges, piers, and other
structures in the public domain.®*

In 1901 the Greater New Y ork Charter was amended and the Board of Public
Improvements was abolished. Its powerswere largely transferred to the presidents of the
city’s boroughs.®®® Then in 1903 the New Y ork City Improvement Commission was
created and prepared a comprehensive plan for the development of the city, including the
laying out of streets and highways. Parkways were proposed to connect the parks of
different boroughs.®®*

A fully comprehensive regional plan was undertaken for New York City in 1922. The
goals of this plan, among others, included the stimulation of transportation planning and
construction, particularly highway design, population decentralization, and
encouragement of the use of public funds for social purposes. The plan was completed in
1931. Itscentral thrust was the decentralization of New Y ork, in recognition of the
impact of the automobile: “for the first timein history, acity plan placed as much
emphasis on highway design as on mass transportation.”®* The plan proposed
circumferential rail and road belts to bypass the region’s center and inner beltsto link the
outer boroughs and bypass Manhattan. A series of radiating highways from Manhattan to
the outer regions was also included. A private organization, the Regional Plan
Association of New Y ork, was formed in 1929 to influence implementation of the
regiona plan. By 1933 many proposals of the plan had been adopted. Most were for
park and road developments that were paid for by Depression-era public spending
programs. These projects were executed in large part through the efforts of Moses.®®

(e) Highways and Expressways

Manhattan’s elevated highways were built on the west and east sides of the island in the
1920s and 1930s. West Street, edged by busy docks on the Hudson River, was the main
highway for the city’sincoming and outgoing ocean freight. Also on the lower west side
were some of the city’s largest produce markets, as well as numerous warehouses
interspersed with tenements. Cross streets experienced heavy traffic bound for the ferries
to New Jersey still operating at the ends of Chambers, Barclay, Cortlandt, and Liberty
Streets. The elevated West Side (or Miller) Highway was constructed in the 1920s and
1930s to help alleviate waterfront congestion. The 1930s extension of the highway went
as far south as Duane Street, and by 1947 the elevated structure continued south to Rector
Street.
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On the east side, Manhattan borough president Stanley |saacs directed the construction of
the East River Drive (now Franklin Delano Roosevelt Drive, the FDR) from 1938 to
1941. Theonly major highway project of the era not built by Moses, it began at Grand
Street and continued northward along the waterfront to 92™ Street. (Moses would later
extend it to connect with his Triborough Bridge, which was then under construction.)
The drive was supplemented with recreational facilities of various types along its
length.%®’

At the Bronx connection of the Triborough Bridge, Moses built the Major Deegan
Expressway (originally N.Y. 1B, now Interstate 87 and an extension to the New Y ork
State Thruway). The original Major Deegan was completed in time for the 1939 World's
Fair and terminated at the Grand Concourse. From 1950 to 1956, the Mg or Deegan was
extended to the proposed New Y ork State Thruway terminus at the Bronx-Westchester
border.%®

The Harlem River Drive, north of the Triborough Bridge and along the west bank of the
Harlem River, was proposed as early as 1937 but not begun until after World War 11. It
connected 125" Street and the Triborough Bridge to the Harlem River Speedway at
165" Street. The almost complete lack of parks and other amenities along its length
brought criticism on Moses.®°

In the decades after World War 11, expressway construction in New Y ork City was the
primary road-building effort, and as such, extensively reshaped the urban landscape of the
region. The Van Wyck Expressway (now Interstate 678) in Queens was built in the late
1940s and linked the Idlewild (now John F. Kennedy International) Airport to the Grand
Central Parkway. Thisimportant route provided a north-south conduit through Queens
that was open to commercial vehicles.

In Brooklyn, the Prospect Expressway (now N.Y. 27) was completed in 1955. At the
same time, the Sheridan and Bruckner Expressways were being built in the Bronx by
Moses and were completed by 1961.°° The Throgs Neck Expressway (Interstate 695) in
the Bronx was first proposed in the 1955 joint report of the Port Authority and
Triborough Bridge and Tunnel Authority.*® The Throgs Neck Expressway joined the
north side of the Throgs Neck Bridge in the Bronx with the Bruckner Expressway and
was less than 2 milesin length.®%

Other expressway projects began in the late 1950s. The Clearview Expressway in Queens
was also first proposed in the 1955 joint report of the two authorities.®® It ran from the
intersection of the Throgs Neck Bridge and the Cross Island Parkway to the Grand

Central Parkway in far east Queens and was completed in 1963. The Brooklyn-Queens
Expressway was begun by Moses in 1958.°* The Brooklyn-Queens Expressway entered
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the interstate system as a section of Interstate 278. The Cross-Bronx Expressway, a
7-mile highway running east-west through the Bronx, was also built by Moses. The
Cross-Bronx Expressway was completed in 1963 and connected with the Trans-
Manhattan Expressway in Manhattan over the contemporaneously built Alexander
Hamilton Bridge. The Cross-Bronx Expressway became part of Interstate 95.

The Trans-Manhattan Expressway (now part of Interstate 95), which connected the
George Washington Bridge with the Cross-Bronx Expressway across Washington
Heights, was built from 1958-62. Originally, the 178" Street and 179" Street tunnels
(built in 1949) had spanned the distance.®®

On Staten Island, Moses built the Staten I1sland Expressway (Interstate 278). Construction
began in 1959 and the expressway was completed in 1964 to connect with the Verrazano-
Narrows Bridge completed in the same year.

® Bridge Agencies and Authorities

Department of Bridges

With the charter of 1897, responsibility for the construction of New Y ork City bridges
was established in the Department of Bridges (under the Board of Public Improvement)
and continued under the Department of Bridgesin the revised charter of 1901. In 1916
the Department of Plant and Structures assumed responsibility, and wasin turn replaced
by the newly formed Department of Public Worksin 1938. The Department of Public
Works worked with the Triborough Bridge and Tunnel Authority under Moses
throughout much of the twentieth century. The Department of Public Works was
consolidated into the New Y ork City Department of Transportation in 1965.

The number of connections between Manhattan and the Bronx and between Manhattan
and Brooklyn and Queens increased as projects were undertaken by these city agencies
during the first part of the twentieth century. The Willis Avenue Bridge opened in 1901
across the Harlem River at Bronx Kill and connected First Avenue and 125" Street in
Manhattan with Willis Avenue and 132™ Street in the Bronx. It was intended to relieve
traffic on the earlier Third Avenue Bridge.**® Two other Harlem River bridges, the

145" Street Bridge (linking 145" Street in Manhattan and 149" Street in the Bronx) and
the University Heights Bridge (linking 207" Street in Manhattan and Fordham Road in
the Bronx), were built in 1905 and 1908, respectively.*®” The Manhattan Bridge,
completed in 1909 between Canal Street in Manhattan and Flatbush Avenue in Brooklyn,
was the third East River crossing. The Queensboro Bridge, the fourth East River
crossing, opened in 1910 and was the first road link between Queens and Manhattan. It
connected 59" Street in Manhattan to Queens Plaza. The bridge initiated a period of great
expansion for largely rural Queens County and was built as a symbol of New York City’s
recent consolidation.®*®
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Triborough Bridge Authority

The Triborough Bridge Authority (later the Triborough Bridge and Tunnel Authority) was
formed by the state at the request of Mayor John P. O’ Brien in 1933, who had been urged
to do so by Moses. The legislature authorized the Triborough Bridge Authority to issue
its own bonds, which were to be secured by toll revenues, and made the Triborough
Bridge Authority eligible for aid from the newly formed Federal Public Works
Administration.*® Originally formed for the sole purpose of building the Triborough
Bridge, the Triborough Bridge Authority under Moses' s guidance became responsible for
financing, constructing, and maintaining new bridges and tunnelsin all of New Y ork
City."®

The Triborough Bridge, which opened in 1936, was actually four bridges combined, with
13,500 feet of viaducts linking three boroughs (Manhattan, Queens, and the Bronx) and
two islands (Ward' s and Randall’s). Until the Bronx-Whitestone Bridge was opened in
1939, the Triborough Bridge was the only vehicular connection between Queens and the
Bronx. Moses extended the East River Driveto Harlem in 1953 to serve asthe
Manhattan approach to the Triborough Bridge.

The Bronx-Whitestone Bridge, connecting Queens and the Bronx over the East River,
opened in 1939. (It now carries Interstate 678.) It provided a direct link between the
parkway system of Westchester and Connecticut and the Long Island parkways.™ Its
planning began in 1935 to ensure completion for the 1939 World's Fair.”®

The Henry Hudson Bridge, connecting the northern tip of Manhattan with Spuyten Duyvil
in the Bronx, was constructed by the Henry Hudson Parkway Authority in 1936 to carry
N.Y. 9A over the Harlem River. The Henry Hudson Parkway Authority was absorbed
into the Triborough Bridge Authority in 1940.

The Marine Parkway Bridge was completed by the Marine Parkway Authority (part of the
Triborough Bridge Authority by 1940) in 1937. It crosses Rockaway Inlet, connecting
Brooklyn with the Rockaway Peninsulain Queens (which could previously be reached
only by ferry or by acircuitous route around the eastern end of Jamaica Bay). It made the
residential and recreational development of the Rockaway Peninsula possible, including
the development of Jacob Riis Park, and tied the Rockaways to the rest of New Y ork
City.

Also built by the New Y ork City Tunnel Authority and completed in 1950, the Brooklyn-
Battery Tunnel was the longest underwater vehicular tunnel in the Western
Hemisphere.” It connected West Street (N.Y. 9A) in Manhattan to Hamilton Avenuein
Brooklyn. Maoses had planned the connection to be a bridge under the control of his
Triborough Bridge Authority, but President Roosevelt’s directions to the war department
in 1939 led to the tunnel. The Tunnel Authority’s victory was short-lived, however, as
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Moses prevailed upon La Guardia to merge the Tunnel Authority with the Triborough
Bridge Authority, forming the powerful Triborough Bridge and Tunnel Authority in
1945,

The Port Authority-Triborough program, announced jointly by the Port Authority and the
Triborough Bridge and Tunnel Authority in January 1955, had the basic purpose of
serving the rapidly growing trans-metropolitan vehicular traffic. 1ts new trans-Hudson,
upper New Y ork Bay, and East River facilities would facilitate movements of local traffic
and permit through traffic to move through and around Manhattan’ s congested areas. The
first joint report of the two authorities in 1955 noted a marked increase in auto ownership
and use of trucks and buses and suggested accelerated planning of arterial highways. The
program also included the construction of the Narrows Bridge between Fort Hamilton in
Brooklyn and Fort Wadsworth in Staten Island, the Throgs Neck Bridge across the East
River from Cryders Point in Queensto Fort Schuyler in the Bronx, and the addition of a
lower deck to the George Washington Bridge. The extensive connecting highways
beyond the immediate approaches to these new bridges were adl part of the interstate
system and were financed by the state and federal governments.”®

The Throgs Neck Bridge, first opened to traffic on January 11, 1961, was considered a
key link in the interstate system. The bridge connects the Bruckner Expressway in the
Bronx to the Clearview Expressway in Queens, carrying Interstate 295 across the East

River.”®

The Verrazano-Narrows Bridge was considered by the Triborough Bridge and Tunnel
Authority and Moses to be the most important link in the highway system between
Boston and Washington. It carried Interstate 278 over the Narrows between Brooklyn
and Staten Island. The Narrows crossing was first attempted in 1921 asatunnel. After
$7 million was spent by the city, work stopped in 1923 and the project was abandoned by
1932, leaving only four excavations in Brooklyn and Staten Island as evidence.” The
1955 joint report published by the Triborough Bridge and Tunnel Authority and the Port
Authority recommended proceeding with construction of the bridge which was completed
in 1964.

(2) Other Major Urban Areas

(a) Albany

Early Roads

Native American trails running north and south along the Hudson River Valley and east

and west between Massachusetts and the Niagara Falls area crossed near the confluence
of the Hudson and Mohawk Rivers.”® The Dutch established Fort Nassau in 1614 and
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then Fort Orange in 1624 at thislocation. Fort Orange was renamed Beverwyck in 1652
and Beverwyck became Albany in 1664. Subsequent devel opment was largely related to
its location at the intersection of the Hudson River, the maor north-south transportation
corridor in New Y ork, with the Mohawk River part of the corridor that would facilitate
trade and settlement in the western part of the state and the country.

Trade with New Y ork City 150 miles to the south brought Albany stable prosperity
during its first century.” Businesses catering to shipping interests thrived. By 1786,

3 years after the American Revolution, Albany had become the sixth largest city in the
United States.”™ In 1797 the state capital was moved from New Y ork City to Albany.
Albany became a more important destination for New Y orkers who were part of the state
government or who had business with the state government. Not surprisingly, more
transportation routes would lead to Albany after 1797. Albany became the destination of
most of New Y ork State’ s major turnpikes and a popular conduit to the west, as New
Englanders sought to relocate to the fertile fields of the Midwest. Central Avenue
(formerly the Bowery) was the starting point of the “Pioneer Route,” where travelers
heading west in ox carts and horse-drawn caravans assembled. The Old Loudon Road
(U.S. 9 a Boght Corners) was named after Earl Loudon in 1756 and was the route of the
British and American armiesto Montreal. Traffic into the interior of New Y ork State and
the growing settlements at Utica, Syracuse, and Rochester, among others, accounted for a
large portion of road usein the Albany area. Passenger-travel south to New Y ork City
was a 2-day stagecoach ride along the rutted post road and cost an exorbitant $7.25.*

Commercial and residential development in Albany began to move westward along these
turnpikes leading west. The turnpikes, which were most prominent in the first half of the
nineteenth century, would serve to connect Albany to the west and — as one historian
notes — make the city a“significant emporium of westward expansion.” "2

The Western Turnpike (also referred to as the Great Western Turnpike, now Western
Avenue) ran westward from Albany, through Guilderland and toward the village of
Auburn. It was planked in 1849 and its toll gates were maintained until 1906.
Schenectady could be reached on the Albany & Schenectady Turnpike, which entered
Albany from the northwest and connected with Bowery Street (now Central Avenue).™
The Albany and Delaware Turnpike, chartered in March 1804, ran from Albany to Otego.
Albany’ s sister cities, Schenectady and Troy, were connected with the Troy Turnpike. To
the south, the old Albany Post Road and the Highland Turnpike, both on the east side of
the Hudson River, linked Albany with New York City. The emerging roads allowed
Albany to prosper economically by tending to the feeding, lodging, and supply needs of
westward travelers. Albany’ s unique combination of agood river and good roadsin the
early nineteenth century gave it a distinct advantage over competing cities.”*
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In 1807 Robert Fulton and his steamboat Clermont traveled from New Y ork City to
Albany for the first time, and by 1825 there were 11 steamboats making regular runs to
New York City. The Erie Cana connected Albany with Lake Eriein the same year.
Railroad development was not far behind. 1n 1830 Stephen Van Rensselaer, the largest
landholder in New Y ork State, built the nation’ s first steam-powered railroad, the
Mohawk & Hudson Railroad, which connected Albany and Schenectady.™ The first
railroad connection to Boston, only aferry ride across the Hudson River at Greenbush,
was opened in 1840. In the next decade, the Hudson River Railroad, the Albany and
Vermont Railroad, and the Albany and Susguehanna Railroad lines also debuted.

A passenger bridge was built across the Hudson River in 1882, as the population of
Albany exceeded 90,000. In the last decade of the nineteenth century, Albany’s streetcars
were electrified, streets were beginning to be paved with asphalt, and two viaducts were
built over the Sheridan Avenue ravine. One of these was the Hawk Street Viaduct, which
was built by the Hilton Bridge Construction Company and crossed Sheridan Hollow.™®

Twentieth Century Roads

The automobile arrived in Albany with the beginning of the twentieth century. By 1910
increased use of the automobile prompted demand for better roads. Concrete pavement
appeared on Albany’s streets in response to greater load demands. The local highway
network at the time featured four main “macadam highways improved by the state,”
according to the 1911 county map.™’

In 1922 Mayor William S. Hackett appointed a city planning commission to consider
extending city streets and purchasing land for new boulevards. Two years later, Albany’s
first zoning regulations were approved. Traffic lightswereinstalled in 1927. By the late
1920s, the availability of automobile and bus transportation, in combination with
improved roads throughout the Albany area, made commuting an attractive option for
many residents.”®

In 1925 Governor Al Smith formed the Albany Port District Commission. The

$10 million Albany Port District Project was completed in 1932 and included wharves,
sheds and the world’ s largest single-unit grain elevator at thetime. The district was
linked to the railroads as well asthe New Y ork State Barge Canal System. However, at
the same time the increased transfer of commercia use from railroads to trucks continued
to drive the improvement and expansion of Albany’sroads. By 1933, N.Y. 9W, 9, 9],
and 4 were designated in the Albany area.

Freeways came to Albany almost immediately after World War 11. The city began
planning studies for the “ Albany waterfront arterial highway,” a conceptual forerunner of
Interstate 787. The consultant’s report noted existing state arterial highwaysas U.S. 20
(Western Avenue) to Syracuse, N.Y. 5 (Central Avenue) to Schenectady, U.S. 9
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(Loudonville Road) to Saratoga Springs, N.Y . 85 (Slingerland Road) to N.Y. 43, N.Y. 43
(Delaware Avenue) to Clarkeville, N.Y. 9W (Southern Boulevard) to Catskill and New
York City, Dunn Bridgeto N.Y. 9 (to New York City) and to U.S. 20 (Pittsfield), N.Y. 2
(aportion of Broadway) to Troy, and N.Y. 32 (another portion of Broadway) to
Cohoes.™

The New Y ork State Thruway arrived in the Albany areain 1956 and the Adirondack
Northway (Interstate 87) from Albany to the Canadian border, including the bridge over
the Mohawk River near Dunsbach Ferry, was built in 1960."%

(b) Syracuse

Early Roads

The first European settlers and atrading post arrived in the areain 1786 after salt water
springs were discovered at the head of Onondaga Lake. Thefirst land chosen for
development was hilly and the first roads were hill roads. The first road through what
became Onondaga County, called the Wadsworth Road, was constructed in 1790-91 by
pioneers traveling west. Low-lying areas near the original settlement were swampy, with
some of the early valley roads often becoming impassable in the summer months. The
popul ation grew and Onondaga County was created in 1794."*

The salt springs near what would become Syracuse attracted settlers to Onondaga County,
and all roads in the county eventually led to the salt springs. The county’ sfirst public
road was built in 1796 in Salt Point.”? The salt springs continued to attract settlersin the
first part of the nineteenth century. In 1804 the Genesee and Syracuse Turnpike from
Manlius around the hills to the west edge of the salt reservation was built by James
Geddes, who lived near the salt springs and sold a 250-acre parcel of land with amill to
secure the road-building capital.

The land that Geddes sold became Syracuse. The most important structure in town was a
bridge across the Onondaga Creek.’® In 1819, having reached a population of 250, the
village was named Corinth, a name which was promptly changed because another post
office in the state had already taken it. In 1820, the year the western section of the Erie
Canal to Buffalo was completed, the area was renamed Syracuse.”

Genesee Street connected with the Seneca Turnpike by 1825. Lodi Street was
constructed in 1826 from the Erie Canal to Salina along sections of an old Native
Americantrail. In 1835 Salina Street became the first paved street in Syracuse. One year
later, the first bridge across the Erie Canal in Syracuse was built at Willow Street.”” In
1839 Lemon Street (later Forman Avenue) and Irving Street were designated as public
highways. Water Street was formally opened as a highway in 1841, and Geddes Street
was turnpiked in the same year. Two years later the Town of Salina (part of Syracuse
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since 1847) eliminated the office of overseer of highways and created a street
commissioner.”?®

Four plank roads served Syracuse by the mid-nineteenth century. The Brewerton plank
road (U.S. 11), first proposed in 1844, ran to the north through Podunk (now North
Syracuse), Cicero, Brewerton, Central Square, and Colloss to Union Square. A second
northbound plank road (N.Y . 370) ran to Liverpool and then split into two branches — one
to Baldwinsville and the other to Euclid (now called Morgan Road). A third plank road
(N.Y. 298) ran northwest to Bridgeport. A southbound plank road split into two branches
at what is now Nedrow City — one branch (N.Y. 11A) running past the council house of
the Indian Reservation and following Onondaga Creek through Cardiff and Tully Valley
to Tully, and the other branch (U.S. 11), an unimproved road running through L afayette
(now La Fayette) to Tully. Several other unimproved roads were noted on period maps.’

In 1849 Syracuse city aldermen proposed using plank roads in the town in lieu of
pavement. An experimental section was completed from the southern end of the
Brewerton plank road to the Oswego Canal, but it was discarded when heavy traffic
proved the inadequacy of lumber as a paving material .”®

Genesee Street became the business center of Syracuse by the second half of the
nineteenth century.” In 1868 Nicholson pavement saw itsfirst usein Syracuse. That
same year, the Salina Street Bridge, the first bridge built over the Erie Canal, fell. A new
swing bridge replaced it in 1874.”°

Twentieth Century Roads

The dawn of automobile use in the twentieth century brought highway improvements to
Onondaga County. By 1911 the highways through Camillus (N.Y. 5) and to Marcellus
and Clintonville (N.Y. 174) were fully improved. Sections of the roads to Collamer (now
N.Y. 298), Maycenae (N.Y. 290), and Tully (U.S. 11) were also improved. Many other
roads were “under contract” and “designated for future improvement,” reflecting the
unprecedented road-building efforts of the times.

State highways were numbered for the first time in the mid-1920s. A County Department
of Highways map differentiating state highways, county highways, county roads, and
town roads appeared in 1927. Magjor routeswere N.Y. 2to Tully, N.Y. 5 to Elbridge,
N.Y. 20 to Oswego (now marked as “Old Route”), N.Y . 2 through North Syracuse to
Waterstown, and N.Y. 5 through Fayetteville to Utica. County highwaysincludeN.Y. 3
to Baldwinsville and Plainville (now N.Y. 370), a highway through South Onondaga now
(N.Y. 80) to Tully, ahighway to Fabius (now N.Y. 91), N.Y. 7 to Albany via Cherry
Valley, and a highway to Bridgeport (now N.Y. 298). County roads included today’s
N.Y. 173, and many others.”" Canal use had declined so substantially that 100 years after
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its creation, the bed of the Erie Canal in Syracuse began to befilled. Trainson the
Syracuse streets were elevated in 1936."%

The thruway was built just north of Syracuse in the 1950s.

(c) Rochester

Early Roads

Aswas the case for Syracuse, the growth of Rochester was largely aresult of itslocation
on the path of the Erie Canal and later the New Y ork Central Railroad. The mountainous
regionsin the Finger Lakes area to the south meant that the earliest and most important
lines of communication across the state were in the vicinity of the south shore of Lake
Ontario.”®

The earliest development in Rochester was in 1789 when Ebenezer Allen built amill on a
100-acre tract of land on the west bank of the Genesee River, just south of the current
Main Street Bridge.”* In 1802 Colonel Nathaniel Rochester and his partners purchased
Allen’sland. By 1812 it was surveyed and divided into village lots. Thefirst bridge, at
the site of the present Main Street Bridge, was built across the river that year. Thisbridge
connected aroad from Niagara and Lewiston along what is now Ridge Road with a new
road to Canandaigua, where it joined the Genesee Turnpike. After the completion of this
first bridge, Rochester began a steady growth cycle which continued for the next century
and ahalf.” The village was incorporated as Rochesterville in 1817 and the name was
shortened to Rochester in 1822. The Erie Canal was built through Rochester in 1824.
Along its route through Rochester there were two bridges and one agueduct.

An 1826 map showed aroad northward to Charlotte (on Lake Ontario), roughly following
the west bank of the Genesee River. On the east bank there was aroad to Carthage,
which then ran eastward, later becoming East Ridge Road. It also showed a bridge across
the Genesee River at Carthage, just south of the falls. South of Rochester, there were al'so
roads along both sides of the Genesee River. The road on the west was labeled Ridge
Road (now West Ridge Road). It began at Charlotte Road in the area of Hanford’s
Landing and ran west, north of the Erie Canal, through Parma and Clarkson and to points
WeSt.736

By the mid-nineteenth century, an early road network had been developed in Rochester.
The Buffalo Road (now N.Y. 33) ran west through North Chili and Churchville to
Buffalo. South of Rochester, two important plank roads were developed. The Rochester
and West Henrietta Plank Road (now N.Y. 15) ran south to West Henrietta (just south of
the current New Y ork State Thruway). Roughly parallel and about 2 to 3 miles east, the
Rochester and Hemlock Lake Plank Road ran south through Henrietta to Hemlock Lake,
one of the Finger Lakes. The State Road (now N.Y. 31) came into Rochester from the
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east through Fairport. Another road called “ The State Road” (now N.Y. 404) ran west
from West Webster, south of the Ridge Road, and east of Irondequoit Bay."™’

The immediate future of Rochester’ s transportation infrastructure devel opment, like so
many other towns statewide, wasin railroads. By 1852, five railroad lines served the
growing town, providing long-range transportation needs. In 1853 some of lines became
part of the New Y ork Central Railroad system.”® The canal network had also been
modestly expanded with the Genesee Valley Canal running southward on the west side of
the Genesee River, but the railroad was to eclipse the canal as the prime economic force
inthe city. Street construction in Rochester was spurred by the existence of both.

Twentieth Century Roads

Some of the early roads had changed names by the early twentieth century. The
Rochester and West Henrietta Plank Road had become Mt. Hope Avenue. The road from
Rochester to Pittsford had become Monroe Street. The State Road to Fairport (through
Brighton) had become East Avenue.”® The rise of automobile use, asin other areas of
the state, led to the expansion and improvement of county and state highways. In Monroe
County, most of the older roads, including Ridge Road, were improved highways by
1911. The remainder of the road network was a patchwork of sections that were already
improved, were under contract for future improvement, or were designated for future
improvement.”®

The New Y ork Barge Canal System, a series of improvements to the Erie Cana
completed around 1910-13, made the section of the Erie Canal through downtown
Rochester obsolete. This section was eliminated in the 1920s.”*

By the 1920s Rochester was the third most populous city in the state.”* East Avenue was
amain route through the city.”® Rochester benefitted by its proximity to major east-west
routes. While the main highway across western New Y ork (U.S. 20, also N.Y. 5) ran
south of the city, another road, N.Y. 31, ran close to the shore of Lake Ontario, east from
Buffalo over the historic Ridge Road (known as the Million Dollar Highway in the
1920s) through Rochester and Oswego and then north through Watertown to the
Thousand Islands, the Adirondacks, Lake Champlain, and Canada. About thistime, the
Erie Canal aqueduct was converted to use as a highway bridge.”

The first section of the New Y ork State Thruway was completed from Rochester to
Lowell (in Onondaga County) in June 1954. The Rochester to Buffalo section was
completed in August 1954. The Ontario Parkway from Hamlin State Park to Charlotte
Road was built by 1960.
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(d) Buffalo

Early Roads

Located south of Niagara Falls at the northeast corner of Lake Erie, the area that would
become Buffalo was as far from the Dutch settlement at New Amsterdam as possible.
However, it was on the route of the French explorers who came down the St. Lawrence
River to Lake Ontario and Lake Erie. When the Seven Y ears War broke out, Fort
Niagara belonged to the French. Four years later, in 1759, the British took Fort Niagara.

The Holland Land Company purchased much of New Y ork west of the Genesee River to
the east, Lake Ontario to the north, the Niagara River and Lake Erie to the west, and
Pennsylvaniato the south. From 1797 to 1804, the company had the village of Buffalo
surveyed by Joseph Ellicott, whose brother Andrew had assisted in the planning of
Washington, D.C. Buffalo’s street plan shared Washington’s dominant feature: wide
avenues emanating from a center point marked with public circles and squares.™®

Buffalo became atown in February 1810, but grew slowly because of its remote location.
The War of 1812 brought some military occupation, but the village suffered from vast
destruction at the hands of the British and Native Americans. Erie County was formed
out of Niagara County in 1821 and Buffalo was established as the county seat. Buffalo’s
slow development pattern changed with the opening of the Erie Canal, which initiated
explosive growth. Buffalo was transformed from afrontier village to avital city
contributing to the state’s economy. As Albany became a conduit for westward bound
immigrants and travelers, Buffalo also prospered from its role in providing food and other
goods to those passing by."*

As early as 1834, horse-drawn rail vehicles appeared in Buffalo. Thefirst chartered
steam railroad in the area was the Buffalo and Niagara Falls, which began operation in
1836. Seven years later, arailroad to Attica connected Buffalo with Albany through a
series of small lines.”” By the mid-nineteenth century, the Erie Canal would be
supplemented by what would become the New Y ork Central Railroad, linking Buffalo to
New York City. Severa other railroad lines served Buffalo from various directions.

Road development was well advanced by 1850. The Hamburgh Turnpike Road (now
N.Y. 5) ran south along L ake Erie towards Erie, Pennsylvania. Also known asthe
Buffalo-Erie Road, this was the only route from the west into New Y ork State aslate as
the 1930s and was as busy as the Boston Post Road in New Y ork City.”® Another route,
the Military Road, ran north to Tonawanda and the vicinity of NiagaraFalls. A plank
road (now N.Y. 354) began southeast of Buffalo in the town of Lower Ebenezer and then
ran east through Marilla. Buffalo’s Main Street extended northeast to the towns of
Williamsville, Harris Hill, and Clarence. Many other unnamed local roads served Buffalo
from all directions, most of which would eventually be improved as state and county
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highways in the early twentieth century.”® Walden Street, now Fillmore Avenue, was
already a major north-south artery in Buffalo by mid-century. Ellicott Turnpike (now
Kensington Avenue) branched to the northeast from Main Street at Forest Avenue.
White's Corners Plank Road (now U.S. 62) ran due south from Abbott Street (now
Southside Park Avenue South and South Abbott Road). Abbott Street itself continued in
a southeasterly direction as Potter’s Corner’s Plank Road (now simply Potter’s Road or
N.Y. 16 in Buffalo, then N.Y. 240 to Orchard Park) to Webster’s Corners and Orchard
Park. A second Main Street and Aurora Plank Road (now N.Y. 16 and 78) ran southeast
through Spring Brook to east Aurora. Two toll bridges were built over the Buffalo River
on what is now Ohio Street near Lake Erie and on South Abbott Road, approximately

1 mileto the east.” Regular ferry service to Canada across the Niagara River in the
vicinity of the later Peace Bridge was established around the time of the Civil War.™*

Despite alarge and denserail network with at least 15 distinct lines, the increasing
demands on the transportation system required continued improvements to the streetsin
the built-up sections of Buffalo, many of which already had asphalt pavement by the early
1890s.”? Ellicott Turnpike had become K ensington Avenue within the Buffalo city
limits. Hamburg Turnpike to West Hamburg and Erie, Pennsylvania, had similarly been
renamed as L ake Shore Road (now Fuhrmann Boulevard and N.Y. 5).

In the 1890s Walden Avenue (now N.Y. 130) ran through Forks to Lancaster. The
present N.Y. 354 roughly followed what was Mineral Spring Road to EIma, and the
International Bridge at Buffalo over the Niagara River had been built.”

Parkways

The post-Civil War erain Buffalo featured a significant development in the parks and
parkways system. Designed by Olmsted, work on the parks and parkways began in 1868
and lasted into the 1890s. Olmsted’ s design for Buffalo consisted of three parks —the
Park, the Front (now Front Park), and the Parade (a military drill ground redesigned by
Olmsted as Humboldt Park in 1896, now Martin Luther King, Jr. Park.) — connected by
broad parkways. The original parkways designed by Olmsted were the Humbol dt
Parkway, the Lincoln Parkway, the Bidwell Parkway, the Chapin Parkway, the Avenue
(now Richmond Avenue), Porter Avenue, and Fillmore Avenue.” The Humboldt
Parkway section (now the Kensington Expressway north of Best Street) ran from what is
now Delaware Park to the parade grounds on Best Street.”®

Twentieth Century Roads

During thefirst half of the twentieth century, more than 30 different automobile
companies manufactured cars in Buffalo, including the noted Pierce-Arrow by George N.
Pierce, aprominent local bicycle manufacturer at the end of the nineteenth century.’®
The response to increased automobile usage, as in other areas, began to direct attention
away from rail-based transport and toward road construction and improvement. The
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Main Road (now N.Y. 5) north and east of Buffalo ran through Clarence as an improved
highway by 1910. Other improved highways by this time were White’' s Road straight
south to Hamburg (now U.S. 62), Hamburg and North Collins Road southwest from
Hamburg (also now U.S. 62), aroad from Hamburg to Springerville following Eighteen
Mile Creek, Aurora State Road (now N.Y. 16) to Aurora, Clinton Street (now N.Y. 354)
through New Ebenezer, New Home Road from Main Street to the north through
Getzville, Transit Road, and Niagara River Road to Tonawanda. Many other unnamed
roadways serving Buffalo were “under contract for improvement” and “ approved and
designated for future improvement” in the manner of counties across New Y ork State.”’
In 1952 the Erie County Planning Board published a map showing proposed parkways
and expressways for the Buffalo metropolitan area. Roads included: Boston Hills
Expressway (now U.S. 219 from Interstate 90 to Springville), the Erie
Thruway/Expressway (New Y ork State Thruway from Exit 50 on Interstate 90 to the
Pennsylvania state line), the Ontario Thruway (New Y ork State Thruway from Exit 50 to
the east, called Interstate 90), Aurora Expressway (now N.Y. 400), an unnamed
expressway along the shore (perhaps part of the unbuilt Outer Belt Parkway, which exists
in part asN.Y. 5), the Niagara Thruway (New Y ork State Thruway Interstate 190 over the
Peace Bridge and Queen Elizabeth Way into Canada), and the Powerline Expressway
(now Interstate 290, Y oungman Memorial Expressway).
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5. Conclusion

A. Project Scope

The Historic Bridge Inventory and Management Plan isintended to simplify NYSDOT’ s
treatment of its population of nearly 11,000 pre-1961 bridges. The completion of this effort will
eliminate the need for case-by-case review of individual bridge rehabilitation and replacement
projects. Currently, NY SDOT reviews bridge projects individually for compliance with

Section 106 of the National Historic Preservation Act and Section 14.09 of Chapter 36B, New

Y ork State Consolidated Laws. Consultation with preservation agencies and interested members
of the public and development of management strategies, as required to comply with these
regulations, can take NY SDOT ayear or more.

NY SDOT initiated the Historic Bridge Inventory and Management Plan project to streamline its
efforts in rehabilitating and replacing pre-1961 bridges. The project involves four principle

steps:
1. Develop a contextual study for historic bridgesin New Y ork State.

2. Prepare a methodology for inventorying New Y ork’ s pre-1961 bridges and criteriafor
determining which bridges are eligible for listing in the National Register of Historic
Places.

3. Conduct an inventory, including field survey, to identify historic bridges and make
recommendations for inclusion in the National Register of Historic Places.

4, Prepare a management plan for state and locally owned historic bridges.

The Historic Bridge Inventory and Management Plan’s overall objective isto identify, categorize,
and prioritize historic bridges; it does not involve any engineering analysis of the structural
condition of studied bridges. With the conclusion of this effort, NY SDOT will be better able to
meet its obligation to take into account the effects of agency-sponsored rehabilitation and
replacement projects on eligible and listed bridges statewide.
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B. Contextual Study Objectives

The contextual study concludes step one of the project. This study lays the foundation for the
development of criteriathat will be used to select bridges for field inventory and provides the
background for subsequent evaluation of the eligibility of bridges for the National Register of
Historic Places. Chapter 2 — History of Bridge Engineering in the United States — will facilitate
the application of Criterion C for significance in the area of engineering. The historic context
established in Chapter 3 — History of Bridge Design and Construction in New York State —
contributes to the assessment of bridges' eligibility under three criteria: Criterion A for
significance in transportation, Criterion B for an association with significant persons, and
Criterion C for representing the work of a master or a period of construction. Chapter 4 —
Development of New York’s Transportation Networks — will contribute to the determination of
bridges eligibility under Criterion A for significance in the areas of settlement or transportation.

C. Subsequent Steps

In step two, a methodology for stratifying and subsequently inventorying bridges will be
developed. This methodology will include alist of bridge categories and an explanation of the
level and kind of datathat will need to be collected to evaluate the eligibility of bridgesin each
category. The entire bridge population will be stratified into appropriate categories. Categories
are expected to be informed by historic events, trends and innovations in bridge design and
materials, developments in transportation, and activities of prominent individuals and companies
disclosed in the contextual study.

Mead & Hunt will also prepare recommendations for evaluation criteria, based on the State and
National Register Criteria, to be applied to surveyed bridges. The bridge evaluation criteriawill
be devel oped using the contextual study’s framework for understanding the historic and
engineering significance of New York’s bridges. The methodology for inventorying bridges and
bridge evaluation criteriawill be the products of this second step.

Thethird step of the project involves inventorying New Y ork’s historic bridges. Up to 2,100
bridges will be selected for field survey. Bridgeswill be selected for field survey based on the
potential significance of the category to which they belong. One category for consideration will
be bridges that are recognized components of potential historic districts. Surveyors will
document selected bridges with photographs and a survey form. After collected data has been
analyzed, bridges will be evaluated for National Register-eligibility. A Historic Bridge Inventory
Database will be developed to record survey results.

In step four, a management plan will be prepared to establish practices, which are consistent with
the needs of transportation and preservation, that the NY SDOT can apply to its eligible and listed
bridges. Management practices will be based on engineering feasibility, cost, and preservation
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value. The management plan will build upon lessons learned from other state transportation
agencies and will draw upon input provided by NY SDOT, Federa Highway Administration, and
State Historic Preservation Office staff.

D. Expected Results

The Historic Bridge Inventory and Management Plan project is expected to streamline

NY SDOT’s efforts in rehabilitating and replacing pre-1961 bridges. Its products will allow

NY SDOT to be pro-active and will greatly reduce the need for case-by-case review of individual
bridge rehabilitation and replacement projects for compliance with Section 106 and

Section 14.09. At the earliest stage of planning for its projects, NY SDOT will know which
bridges are eligible for the National Register of Historic Places and which are not. When an
eligible bridge will be affected, NYSDOT will be able to seek input from preservation agencies
and interested members of the public at an early stage in project development. The management
plan will recommend management practices for state and locally owned eligible and listed
bridges, ssimplifying NY SDOT’ s consideration of alternatives for an individual project.
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