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Constructed in 1851, the original Portageville Bridge was 800 feet in length and stood 234 feet above the
Genesee River. It was the largest and longest timber structure in the world, before it was destroyed by
fire in 1875.
The replacement bridge was constructed and placed in service in only 85 days after the fire. The tower
spans were replaced in 1903 and in 1940 the tower legs were reinforced. The bridge is located in
Letchworth State Park and stands above a waterfall. The park area near the bridge is known as the Grand
Canyon of the East due to the deep gorge and three closely spaced waterfalls.
The replacement of this structure started in late 2015 and was completed in October of 2017. The new
structure will feature a 483 foot steel arch spanning over the Genesee River Gorge with foundations of
the arch structure built into the gorge walls. The arch span will be equally flanked on both sides by three
80 foot long approach spans and are supported by large concrete piers that are up to 50 feet tall.
The last train on the old structure and the first train on the new structure is scheduled to take place in
early December of 2017.

HISTORY
The Genesee River flows 160 miles north with its headwaters in Northern Pennsylvania in Ulysses
Township, Potter County, to its mouth at Lake Ontario through some of the most breathtaking country
and terrain in the eastern United States. Some of the major towns and cities which developed along the
Genesee River include Wellsville, Portageville, Geneseo, Rochester and Irondequoit at the northern
outflow to Lake Ontario. Flowing through some of the most historical towns and cities in the states of New
York and Pennsylvania the river has played an important part in the development and settlement of
communities in Northern Pennsylvania and Central New York. In the early 1800’s, New York’s sixth
governor, DeWitt Clinton, witnessed the Erie Canal’s economic success in connecting commerce and
merchant traffic between the Midwestern United States and the Hudson River. He saw an opportunity to
create a parallel route between the Great Lakes and the Hudson River south of the Erie Canal and
promised to bring the people of the Southern Tier the same: an accessible avenue of commerce that
would parallel the Erie Canal’s connections between the Great Lakes and the Hudson River. With that,
Governor Clinton and the New York State Legislature chartered the New York & Erie Railroad in April 1832.

In the early 1850s, The Erie Railroad built a line through this region, crossing the gorge on a high timber
trestle. In the late 1850s, William Pryor Letchworth, impressed by the scenic beauty of the region,
purchased land in and around the gorge, ultimately leaving it to the State of New York for use as a park in
1907. Throughout the early 20th century, the park, named Letchworth State Park in honor of its donor,
was developed and expanded. Currently it hosts over a million visitors a year that come for the scenery,
including three large waterfalls in the Genesee River.
Constructed in 1851, the original Portageville Bridge was 800 feet in length and stood 234 feet above the
Genesee River. Designed by engineer Silas Seymour it was constructed in 13 months. Built by the Erie
Railroad at the time it was the largest and longest timber structure in the world, before it was destroyed
by fire in 1875. The fire was caused by the spewing of embers of a passing train. The replacement bridge
designed by George Morison was constructed of iron and placed in service in only 85 days after the fire.
Completed and opened to traffic on July 31, 1875 this is the same structure, in essence which stands and
is being used by Norfolk Southern trains today.

Picture 1 - Existing Bridge
As loadings increased around the turn of the century and the demand to support heavier and larger trains
loomed ahead a strengthening project was undertaken in 1903 to increase the load carrying capacity of
the structure. The shorter superstructure spans were replaced with steel deck girder spans while the
longer spans were replaced with pin connected truss spans. The iron tower bents were largely retained
by reinforcing the legs. In 1940 the tower legs were further reinforced.
In its 135-year history the bridge has had a handful of owners. Its original owner, the Erie Railroad, later
merged with the Lackawanna Railroad to become the Erie Lackawanna in 1960, which, in turn, became
part of the Conrail system after the bankruptcy of the Penn Central Railroad. During the Conrail tenure,
the Southern Tier received little investment; and therefore, it remained underutilized, financially
neglected, and underappreciated. Norfolk Southern acquired the Southern Tier as part of the Conrail
transaction in 1999 and has since shown an interest in revitalizing the Southern Tier Corridor with

substantial investments in new infrastructure. During the groundbreaking for the new structure held on
October 28th, 2015 at the project site Darrel Wilson, Government Affairs Director for NS stated that this
span is vital to NS because during the studies conducted for the Environmental Impact Statement (EIS)
and alternatives analysis it was discovered that the bridge serves and carries freight for 1100 customers
across 23 states. During the same ceremony Jim Squires, Chairman and CEO of NS (at that time) stated
that investment in the new bridge illustrates NS’ commitment to continuing to enhance the railroad’s
commitment to service in the Southern Tier, fostering economic development and growth, investing in
track improvements and rail yard upgrades. In conclusion Mr. Squires stated that when completed this
structure will serve as a showcase in the NS system by being the only steel arch bridge in NS’s system
which is functional, vital, long lasting and beautiful as well as serve as a showpiece in the area’s natural
picturesque beauty often referred to as the “Grand Canyon of the East” within a crown jewel of what is
also referred to as the most beautiful state park in America.
The bridge is located totally within Letchworth State Park and stands above a waterfall. The park area
near the bridge is known as the Grand Canyon of the East due to the deep gorge and three closely spaced
waterfalls.
By the late 1990s, inspections and ratings of the existing Portageville Bridge showed it to be near the end
of its useful service life. The condition of the bridge eventually became of such concern that Norfolk
Southern engaged a consultant to start continuous electronic monitoring of the structure. Ratings showed
that it is not capable of carrying the modern 286,000 lb. cars and its condition subjects it to a speed
restriction as well. In addition, anticipated expansion along the Southern Tier Route which the Portageville
Bridge is located on, has increased traffic on the line. All of this at the time had combined to make the
existing Portageville Bridge a weak link on the system. Modjeski and Masters was first hired by Norfolk
Southern in 1998 to begin preliminary studies on repair or replacement of the Portageville Bridge. In 2006
after another inspection and rating of the existing structure, Modjeski and Masters along with Norfolk
Southern determined that replacement was the most viable option, and further studies were undertaken.
Since Norfolk Southern received assistance from the New York State Department of Transportation
(NYSDOT) and the Federal Highway Administration (FHWA) for funding for this project an Environmental
Impact Statement (EIS) was required to be prepared as part of the process to receive this funding.
The federal approvals required for the Project are subject to environmental review under National
Environmental Policy Act (NEPA). The project was classified as a NEPA Class I project in accordance with
23 CFR § 771.115, which requires an EIS to determine the likely impacts the project will have on the
environment.
The EIS was developed with the Federal Highway Administration (FHWA) and New York State Department
of Transportation (NYSDOT) acting as lead agencies for sponsorship of the project. A team of engineers,
environmental specialists, cultural resource specialists, outside counsel, and representatives from the
FHWA and NYSDOT made up the project team. Nine different alternatives were considered and studied
for the EIS consisting of maintaining the existing bridge, constructing a new bridge on a parallel alignment
and relocation of the bridge on a different alignment or rerouting freight traffic altogether. Once the
decision and alternative alignment evaluations concluded that construction of a new structure on a
parallel alignment while maintaining traffic on the existing structure was made it was also determined
that removing the existing structure upon completion of the new bridge would provide the best and most
economical, efficient and logical option.
Modjeski and Masters and Norfolk Southern then studied several alternatives for a replacement bridge.
Three alternatives were eventually selected for further study – a new trestle of a similar form to the
existing bridge, a truss bridge spanning the gorge, and a spandrel-braced arch bridge spanning the gorge.
The new bridge would be required to be built on a parallel alignment in order to maintain rail traffic at all
times during the project.

Modjeski and Masters performed preliminary designs for the three alternatives. In addition to the
preliminary designs, quantities and construction costs were estimated, as well as anticipated construction
methods. Modjeski and Masters produced renderings of the alternatives showing them from various view
sheds.
Renderings were produced both with and without the existing bridge in view since certain alternatives
considered Norfolk Southern to give the existing bridge to New York State Parks or another willing
recipient once the new bridge was constructed.
Norfolk Southern and Modjeski and Masters both realized that while it was essential for the railroad to
choose the alternative that was best for it, it was also required by the environmental process (and further
available funding sources) to present the alternatives to the public to gather input and gain consensus.
Although the railroad line through the area predates public ownership of Letchworth State Park, the high
visibility of the bridge coupled with the scenic nature of the area, along with the large number of visitors
to the area made the need for public input apparent.
After evaluation by Norfolk Southern and public input, the preferred alternative was the spandrel-braced
arch that will span the gorge with the existing bridge removed in its entirety except for a small portion of
one tower which will remain as a form of historical preservation.

ENVIRONMENTAL CONCERNS
Although the preferred alternative provided for the most efficient and effective means for providing a
replacement structure for the Portageville High Bridge it did not come without significant environmental
concerns identified to be mitigated. With the structure being located almost entirely within a state park
it would require a section 4F determination because lands needed to be acquired from the park in order
to align the structure and new trackage on the most efficient geometrical alignment. A bald eagle nest
was discovered to exist within a quarter mile upstream (south) of the proposed new structure alignment
which necessitated obtaining a permit from the United States Fish and Wildlife Service (USFWS).
Endangered species including the northern long eared bat and the timber rattlesnake were required to
have policies and protection plans in place to protect these species during construction. Stormwater
Pollution Prevention Plans (SWPPP) as well as a Clean Water Act permit were required from the United
States Army Corps of Engineers (USCOE) for the protection and mitigation of disturbances to the runoff
of waters entering the Genesee River. Historic preservation and mitigation measures were required to be
undertaken as a result of the locating and siting of a historic foundation of the former Cascade House
which served as a headquarters for Civil War Veterans as well as restoration of a portion of the gorge trail
outside of the project area to mitigate measures of areas of disturbance within the park.

STRUCTURE OF PROJECT TEAM
The Portageville Bridge Replacement Project is a Public-Private partnership. Norfolk Southern received
$3 million from New York State for the design of the bridge. For construction, the Federal Highway
Administration (FHWA) provided $10 million of funding through the Congestion Mitigation and Air Quality
program. New York State also provided an additional $2.5 million for construction. All of the funding is
being administered by the New York State Department of Transportation (NYSDOT).
The successful execution of the Portageville Bridge Project has been dependent on having strong project
teams and open communications between the team members. The strength of the teams started with a
thorough consideration of the requirements for the project team. The team was assembled based on the
required talents and abilities. Roadblocks to the success of the project have been identified in a timely
manner. Communications has been focused on how the group can avoid or fix problems. This has allowed
the project team to compensate for unforeseen circumstances.

PROTECTING THE ENVIRONMENT
As a result of the following findings from the EIS in accordance with NEPA regarding impacts to various
elements of the environment, mitigation measures were required in order to protect the following
resources:
•

•
•
•

•

Letchworth State Park itself being a historic and cultural resource. The park contains
approximately 14,345 acres on both sides of the Genesee River. The Genesee River follows a
meandering course, some 17 miles long, through deeply cut canyons, with three large waterfalls,
the Upper, Middle, and Lower Falls located in the park at its southern end.
Northern long eared bat was identified as a species which has been proposed by the USFWS for
listing as endangered and is considered to have the potential to occur within Wyoming and
Livingston Counties.
Additionally, bald eagles which are federally protected under the Bald and Golden Eagle
Protection Act and listed as threatened in New York State, are known to occur in both counties
and have nested in close proximity to the Project area in recent years.
The Timber Rattlesnake (a New York State Threatened species) inhabits areas of contiguous
deciduous forest containing high and low canopy, thick understory vegetation, large woody
debris, and rock outcrops or talus slopes, often near sources of water. Individuals may also occur
in edge habitats, including edges along dirt and old paved roads, railroad embankments, edges of
waterbodies, fields and fence rows. The preferred habitat varies with season (e.g., winter denning
habitat), gender, and reproductive status. Timber rattlesnakes hibernate below the frost line
during the winter. Denning habitats are typically located in south-facing rocky areas within closedcanopy forest that is located near open canopy forest and exposed basking areas. Adult timber
rattlesnakes hibernate communally and may share the den with other snake species and may
return to the same den site each year. Individuals enter the dens in the fall (in October in the
northern latitudes and high elevations) and leave in the spring (late April or early May). Timber
rattlesnake dens have been recorded several miles north of the Project area in Letchworth State
Park, and a single individual was reported approximately one mile north of the Project area.
Historical site - The only historic resources identified in the Project Area of Potential Effect (APE)
is Letchworth State Park and the foundation of the former Cascade House. The Project is entirely
located within the boundaries of Letchworth State Park. Letchworth State Park was listed on the
New York State Register of Historic Places on June 16, 2003 under provisions of the State Historic
Preservation Act (SHPA). The park was listed on the National Register of Historic Places (NRHP) on
November 4, 2005 under provisions of the National Historic Preservation Act (NHPA).

A Record of Decision and Findings Statement was received on December 14, 2014 and the project was
advertised for construction letting in May of 2015 with contract letting taking place in June of 2015. The
contract was awarded to American Bridge in August of 2015.

CONSTRUCTION
The bridge consists of a 483’ long arch and three 80’ approach spans on both sides of the arch. The rock
is of poor quality in the gorge walls and is very weathered. To reach rock of sufficient quality to support
the arch, pockets had to be constructed in the gorge walls. These pockets are called skewbacks. A large
concrete anchorage distributes the load from the arch to the underlying rock. The approach spans are
supported on concrete piers. The piers are founded on micropiles.
Controlled blasting was used to construct the skewbacks. The skewbacks are 110’ high and 43’ wide at
the base. A total of 16,278 cubic yards of material had to be removed to construct the skewbacks. The
EIS placed limitations of 3 blasts per side which could be done per week. Concern for the nearby eagles
nest was also outlined in the EIS. The eagle’s nest was monitored to ensure that the blasting did not

disturb the nesting pair. Because of the proximity and condition of the existing structure, a vibration limit
of 0.5 in/second above background Peak Particle Velocity was set to protect the existing structure.
Seismographs were placed on the existing structure and blasting practices were modified based on the
vibrations caused by previous blasts.
The loads from the arch are transferred to the rock through a concrete foundation. The foundation is 15’4” high and 15’-6” deep. The foundation supports the arch bearings at a 45 degree angle from horizontal.
Both east and west foundations were cast in a single 329 cubic yard pour. These were mass placement
concrete pours. Mass placement concrete is concrete that is poured in quantities large enough that the
dissipation of the heat of hydration is not sufficient to prevent excessive temperature variations in the
concrete. The high differential in temperatures will cause cracking in the concrete. The temperature in
the concrete was controlled using cooling tubes cast in the concrete. Water was pumped through the
cooling tubes to remove the heat. Temperatures were monitored and logged. Sensors were placed on
the exterior faces, back face, bottom and center of the foundation. The flow of water was controlled to
ensure that the maximum temperature differential did not exceed 40 degrees. The concrete was poured
in the fall. Insulation was placed over the forms to prevent heat loss due to the lower ambient
temperatures.
The arch steel final closure piece was constructed on July 31, 2017 exactly 142 years after the existing
structure was reopened to rail traffic after the initial fire destroyed it. The structural concrete deck was
completed in the fall of 2017.

Picture 2 - Construction of the New Bridge

