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SECTION 1 - EXECUTIVE SUMMARY

1.1

1.2

Background

Vehicular traffic was permitted on Main Street prior to being converted to a light
rail rapid transit corridor with a shared pedestrian mall in the 1980’s.
Deteriorating economic conditions since the conversion have generated a
movement to reintroduce vehicular traffic to Main Street. As such, the concept of
returning vehicular traffic to Main Street has been studied for several years
beginning with a feasibility study completed in 1998 by Erdman Anthony through
the Environmental Assessment (EA) sponsored by the City of Buffalo, the
Niagara Frontier Transportation Authority (NFTA), Erie County, the New York
State Department of Transportation, and Buffalo Place. The Federal Transit
Administration (FTA) is currently reviewing the final draft EA. Several options for
improvements to Main Street were evaluated in the EA with the recommended
option being the “Share the Trackbed Alternative”. This involves the sharing of
the travel lanes by vehicular and light rail traffic within the existing trackbed.

The scope of this project is to advance the “preferred alternative” to a preliminary
design level. The preliminary design effort is being sponsored by the City of
Buffalo in conjunction with the NFTA and Buffalo Place. The Design Team for
the project is headed by DiDonato Associates, Engineering and Architecture, PC
and includes URS Corporation, Foit-Albert Associates and Mathews Nielsen
Landscape Architects. The Technical Committee responsible for the decision
making process is comprised of members of the Client Team, Design Team,
NYSDOT and the Greater Buffalo-Niagara Regional Transportation Council
(GBNRTC). An Advisory Committee has been appointed by the Mayor of Buffalo
to insure community involvement and help refine the scope and decision making
process for the project.

Purpose

The primary objective of the project is to reopen Main Street to two-way vehicular
traffic from Scott Street to Goodell Street through the implementation of the
preferred alternative identified under the Environmental Assessment (EA), the
“Share the Trackbed Alternative”, (see Exhibit 1-Project Location Map). The
proposed alternative will meet the needs and the revitalization objective outlined
in the EA and help achieve the following:

e Increase Multi-Modal access options and Light Rail Rapid Transit
ridership

Simplify access to downtown

Encourage public/private economic development

Increase business visibility

Provide vehicular access to adjacent land use

Provide short-term parking

Enhance aesthetics

Provide a public friendly environment
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1.3

1.4

1.5

Design Options Considered

The overall project scope calls for the implementation of the “Share the Trackbed
Alternative” recommended in the EA. As such, options to be considered for the
project are related more to construction materials and streetscape elements than
related to geometric and layout options. Trackbed rehabilitation, turn lanes,
catenary pole relocations, curb alignment and station relocations are among the
elements considered and discussed in the various sections of the report.
Prioritizing the various scope elements considered in order to develop a fundable
project was a key part in evaluating the various options.

Methodology

The goal of the preliminary design effort for the project is to establish concepts
and design criteria that form the basis for the final design and construction for the
entire project corridor. A primary component of the preliminary design is to
evaluate projected vehicular traffic conditions and incorporate recommendations
to insure that the vehicular, light rail and pedestrian traffic can coexist without
sacrificing safety and not have a significant adverse impact on light rail
operations. Streetscape improvements and design of intersections will play a
key role in developing a safe and attractive environment for pedestrians.
Redesign and placement of the LRRT stations is an important component, as
well as the enhancement of visibility to properties while meeting the needs of
transit accessibility and optimizing safety along the corridor. Establishing
material selection criteria is essential for long-term durability and maintenance
considerations. Developing estimates for the overall construction and
determining the impacts of phasing on properties along the corridor and LRRT
operations along with the establishment of funding will be key in determining the
optimal approach to construction.

Summary

The initial overall project scope elements considered for the project were defined
and summarized in the Scope Summary Memorandum. The determination of
scope elements were based on preliminary studies, including the EA, as well as
the early stages of the preliminary design with input from the Client Group,
Technical Committee and the Advisory Committee. As part of the preliminary
design effort to further shape the project scope, construction cost estimates have
been developed for each of the scope elements to establish an overall project
estimate. Based on the costs developed, direction was given to evaluate
alternatives for minimizing work that is not essential to the primary project
objective of opening Main Street to cars. The primary scope modifications
considered are related to reducing work within the actual trackbed. Further
discussion is contained in the following sections.

1.5.1 Roadway Design Elements

Implementation of the “Sharing the Trackbed” concept inherently imposes
certain constraints on the geometric design options within the shared
trackbed segments. A single travel lane in each direction will be shared by
cars and light rail vehicles (LRV’s). A 15-mile per hour speed limit will be
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established for the entire project corridor to maximize safety. The existing
roadway/trackbed vertical alignment will be maintained, as the rail alignment
will remain unchanged. The curb lines and station platforms in train boarding
areas are currently located to properly interface with the train. The existence
of the catenary poles to support the overhead wires create constraints or
pinch points and fixed object hazards for vehicular traffic. As such, the
decision was made to retain the existing curb alignment as well as to relocate
the catenary poles, located between the inbound and outbound tracks and
install new poles outside the trackbed to maximize the lane widths while
maintaining the existing curb train interfaces for train boarding operations.
The existing cantilevered, mini-high platforms at the stations currently project
into the trackbed, which also creates a fixed object. Increasing the station
platform offset to 2 feet and installing automated bridge plates mounted to the
platforms will adequately address this clearance concern. Parking lanes are
proposed along the shared trackbed sections, which are 9 feet in width and
include a 3-foot wide buffer zone to the travel lanes.

Geometrically adequate lane transitions are proposed around the portal
entrance to the subsurface rail section. The section between Goodell Street
and Tupper Street will have two travel lanes, one in each direction, a center
median and dedicated left turn lanes at the intersections. Dedicated bike
lanes are proposed for bike access from the north project limit at Goodell
Street to a future bike route on Pearl Street.  The bike lanes will be
constructed between Chippewa Street and the portal and from Tupper Street
to Goodell Street. A wider travel lane around the portal will function as a
shared vehicular and bike lane. Delineation of bike access along Chippewa
Street will be performed to interface with the future Pearl Street
improvements.

The connection of Eagle Street and Mohawk Street to Main Street is currently
included in the project scope. This will be re-evaluated in the final design
phases to determine if cost or operational considerations would require their
elimination from the project. Each road segment would consist of a single
travel lane in each direction and parking lanes. Eagle Street would extend
from Washington Street to Main Street while Mohawk Street would extend
from Washington Street to Pearl Street.

1.5.2 Traffic Modeling

Traffic modeling has been performed, which determined that the
reintroduction of cars to Main Street could be accommodated without
significant, negative impact to LRRT operations. The traffic analysis shows
that the vehicular traffic and the train traffic can operate simultaneously with
acceptable intersection level of service and with minimal delays to the train
operations, less than one minute during peak hours in each direction. Analysis
of the entire corridor shows that dedicated right turn lanes are not required
provided that right turns on red are permitted. Also, the model shows that left
turns can be made from the shared lane though certain intersections such as
Church Street will require additional measures to insure safe conditions for
vehicular and pedestrian traffic. New signals and controllers will be required at
each intersection to accommodate the new ftraffic conditions. Additional
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cameras supported by the NFTA CCTV system are recommended for
monitoring of traffic conditions. Supplemental measures are required to properly
delineate the unique conditions that will exist at the portal interface.

1.5.3 Light Rail System Improvements

While the primary objective is to return two-way car traffic to Main Street, it is
important for the LRRT system to continue to operate safely and efficiently.
Traffic modeling has demonstrated that the shared trackbed concept could be
implemented without significant adverse impact to train operations. Elements
of the LRRT system that have been evaluated in the preliminary design
include trackbed and rail components, overhead catenary system, train
control system, signalization, wayside systems including communications,
power, surveillance, emergency notification and utilities which share NFTA
duct banks. Trackbed sections along the project corridor that are in poor
condition will be rehabilitated as required.

Drainage of the trackbed is a significant factor that contributes to deteriorated
trackbed areas, therefore, subsurface drainage is proposed adjacent to the
existing curb just outside the trackbed to provide for some surface drainage.
The existing curb will remain and will be cut flush to the pavement in parking
areas.

The train traction power system consists of an overhead electrification system
supported by poles located in the center of the trackbed. Sectionalizing
switches within the trackbed as well as power feeds running through conduit
under the trackbed control the power to the system. Removal of the catenary
poles and switch components from the trackbed as mentioned under Section
1.5.1 is important to the lane configurations as well as to maximize
accessibility under emergency conditions. New poles will be installed outside
of the trackbed that would support cross-span wires and would support the
electrification system. The poles would be installed at setbacks similar to the
existing light poles and would serve a dual purpose as light poles. The
catenary pole spacing of approximately 130 feet would not inhibit fire and
emergency service access.

Adjustment to the station platform locations is required to provide adequate
queue length in advance of intersections as well as to prevent backup of
vehicles into preceding intersections. Combining the Theatre and Fountain
Plaza Stations into one location between Huron and Chippewa Streets will
accommodate the lane transitions around the portal as well as the anticipated
traffic conditions. A station platform setback of 2 feet from the curb is
important to comply with clear zone provisions. Accessibility to trains will be
maintained from the platforms through the use of automated bridge plates
that will interface with the train control system. The stations will be uniform in
size and will be significantly smaller than the existing stations. The stations
will include transparent wall panels to provide weather protection, to reduce
viewing impact on building fronts and will be constructed of weather resistant
materials to reduce long- term maintenance costs.
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LRRT system components associated with the stations include Closed Circuit
Television Vision (CCTV), Passenger Assistance Communication Equipment
(PACE), Public Announcement (PA) system, Automatic Fare Collection
(AFC), Passenger Information Displays (PIDS), and Train Control
Communication (TCC). All of the components will be relocated or replaced
and incorporated into the stations structures. Intersection traffic controllers
will be replaced and will continue to interface with the train control system.
Additional CCTV cameras will be installed to monitor intersections utilizing
the existing NFTA cable infrastructure.

1.5.4 Urban Design Elements

A significant part of the project design effort is to develop an enhanced
streetscape that will compliment the improved access to the area.
Streetscape design includes strategic layout of short-term parking (over 250
spaces currently proposed, including proposed parking along Eagle and
Mohawk Streets) and loading zones, effective use of station zones,
establishing adequate pedestrian travel routes and integration of public
spaces. Enhancements proposed include new sidewalk surfaces, enhanced
crosswalks, improved lighting, new sustainable landscaping, seating, street
furnishings, power outlets, removal of obsolete or conflicting features, new
transparent screening for the portal, medians from the portal to Goodell
Street and wind screening elements in localized problem areas. Additional
considerations that will be evaluated further include the installation of drip
irrigation systems, heated sidewalks (individually funded), artwork, display
boards and informational signage. The preliminary design effort for the
streetscape design has focused on the three blocks at the north end of the
project, which is currently planned as the first construction phase. These
blocks are generally representative of the conditions anticipated throughout
the project corridor. Further design of the remaining blocks are reserved until
the detailed design phases.

A key issue sponsored by the Advisory Committee is the utilization of parking
within station boarding areas. Currently the NFTA operates with 2-car trains
on a normal basis with a limited number of 3-car trains during peak hour
operations. Four car trains are used during special events such as hockey
games. NFTA has resolved that they will continue to utilize 4-car trains
during special events in lieu of modifying train frequency. The Advisory
Committee requested and the COB has agreed to implement provisions for
parking in the third and the fourth car zone through the use of a traversable
curb during the hours when the three and four cars are not in operation by the
NFTA. A number of operational and safety concerns will be evaluated further
as part of the final design effort before considering implementation of parking
within these zones.

1.5.5 Construction Phasing

The COB has conveyed that the intent is to generally construct the project in
a north to south direction with three distinct phasing segments determined to
date. However, the timing of potential development near the foot of Main
Street must be factored as well. The pending development projects directly
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impact the timing of the segment between Scott Street and Exchange Street.
Therefore, an initial phasing approach has been established as follows:

» Phase 1A — Goodell Street to Chippewa Street
» Phase 1B — Exchange Street to Scott Street

= Phase 2 — Chippewa Street to Exchange Street
» Phase 3 — Improvements South of Scott Street

Initial funding has been secured to potentially begin the construction work in
2007 for Phase 1A pending resolution of the EA. Similarly, funding for phase
IB has also been secured for the lower Main Street. Officials from the Erie
Canal Harbor Development Corporation have conveyed that the timing of the
proposed development at lower Main Street may require that Phase 1B be
completed in 2008. No definitive time frame or sub-phasing has been
established for the remaining segments at this point and further co-ordination
will be required between the various agencies (involved in the developments)
prior to setting the final phasing of construction.

A key element for staging of construction operations is, to structure the
phasing so that all work to be performed within a given block is completed in
one construction season. Noise restrictions within residential and hotel
areas, maintenance of LRRT systems, maintenance of pedestrian traffic, and
maintenance of access to businesses will also be considered.

1.5.6 Project Costs

The process of evaluating the various scope considerations included the
development of construction cost estimates and impact on the overall cost of
the project. The cost estimates were developed in 2006 construction dollars
and are based on available data published by the NYSDOT as well as recent
construction bid data from area projects of similar work elements. Design
contingencies have been applied to each of the work elements to account for
unknowns that will not be determined until the completion of the final design.
A 15 percent contingency was used for the project as a whole with additional
contingencies applied to certain items that have a greater potential for
variation in cost. Estimates were then categorized under major work
elements and divided into one-block segments in order to provide a means of
evaluation for different phasing scenarios. Though a fixed budget was not
established for the project, the EA listed an estimated cost of $53 million for
the “Shared Trackbed” concept in 2003 dollars. A recent update to the EA
projected the costs to $75 million, which was escalated to 2008 dollars and
included the addition of the Church Street crossover, a new crossover south
of Scott Street and the catenary pole relocation work. Subsequent to the EA
cost update, direction was given to the design team from the COB to alter the
scope as necessary to get the project scope more in line with the initial EA
cost projections in order to be more fundable.

As such, estimates have been developed for each of the trackbed work
alternatives. The lowest construction cost option is the minimal trackbed
repair approach at just under $51 million (approximately $ 61 million total
project cost), which is based on all work being completed by the end of 2009.
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funding has been secured for Phase IA and IB. The rehabilitation
(resurfacing) and reconstruction approaches would cost an additional $6
million and $16 million respectively for the same construction time period.
The preferred approach recommended by the COB and Advisory Committee
is the minimal trackbed work approach, which includes moving the catenary
poles outside of the trackbed but does not include the Church Street
crossover. This approach accomplishes the objective of returning vehicle
traffic to Main Street in a cost effective manner.
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SECTION 2 - ROADWAY GEOMETRY

Implementation of the preferred shared trackbed alternative, poses a unique challenge
of creating lanes that will accommodate varied transportation modes consisting of light
rail vehicles, cars, emergency vehicles and bicycles as well as pedestrians. Lane widths
and configurations must be coordinated with the positioning of rail stations and loading
areas as well as the catenary pole system. The curb location in the vicinity of stations is
of particular concern in order to insure that adequate vehicular clearance is provided
around the stations as well as maintaining the proper interface between the stations and
rail cars. Turn lane size and configurations will be established as part of the traffic
analysis. Other important geometry related issues include the transition and delineation
of the vehicular lanes around the portal, crosswalk configurations, bike access at
stations, turning radii at intersections to accommodate the selected design vehicle,
maximizing the number of parallel parking spaces, providing for loading zones, clearing
of obstacles to maximize sight distance and the protection of potential roadside hazards.

2.1 Lane Configurations, Widths and Alignment

This project will be designed in accordance with the requirements of the City of
Buffalo Standards and Specifications, the New York State Department of
Transportation (NYSDOT) Highway Design Manual (HDM), Environmental
Procedures Manual (EPM), and A Policy on Geometric Design of Highways and
Streets, 2004 (AASHTO), for a functional classification of Urban Street. The
project segment between Scott Street at the south limit and Goodell Street at the
north limit will be designed as a two lane local urban street. A 15 mph speed
limit will be established for the entire project corridor.

Trackbed Segments

The existing trackbed section is 23.5 feet wide and is currently used by Light Rail
Vehicles (LRV’s), emergency vehicles and delivery type vehicles with permits.
The proposed shared trackbed segment between Scott Street and the end of the
Light Rail Rapid Transit (LRRT) surface section at the portal entrance to the
subsurface section of the LRRT system, just south of Tupper Street, will consist
of two (2) 11.75 feet travel lanes for passenger vehicles with no curb offset. The
lane widths are dictated in the LRRT station blocks by the train boarding interface
requirement that are discussed further in Section 5. The 11.75 feet lane widths
are maintained in the non-station blocks for consistency. Relocation of the
Overhead Catenary System (OCS) poles outside of the roadway is necessary in
order to utilize the full lane widths as discussed in Section 4. The station
boarding areas and platforms are prohibitive in allowing space for a shared or
dedicated bike lane. A 9 foot-wide parking lane and 3-foot wide buffer zone is
proposed for each side of the trackbed in non-station areas. Consolidation of the
Theatre and Fountain Plaza Stations provide the opportunity to incorporate a 5-
foot wide bike lane from Chippewa Street to the portal area.

The horizontal alignment of the trackbed is generally straight with three
deflections within the surface section. One deflection of approximately 0°10.5’ is
located near Seneca Street at approximately Sta.53+50. The other two
deflections of approximately 0°28 and 0°17’ are located north of Chippewa
Street at approximately Sta.91+00 & Sta.94+00 respectively. The vertical
alignment is generally uniform in nature ranging from 0.25% to 1% through most
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of the corridor with the exception of the lower portion of Main Street between
Scott Street and Seneca Street and in the portal area. The longitudinal grade
varies from 0.66% to 5.91% in the lower Main Street segment with the steepest
grade just north of Exchange Street at HSBC Tower. The slope into the portal is
approximately 6%. No changes to the horizontal or vertical alignments are
proposed. The pavement surface condition at intersection approaches will be
evaluated further in final design in areas where the grades exceed 5 percent.

Designated right turn lanes were initially considered on the Main Street
approaches for each of the intersections. However, installing turn lanes nearly
doubles the pedestrian crossing distance for the standard trackbed width. Also,
maintaining narrow widths at intersections produces a beneficial calming effect
on vehicular traffic, which is important for maintaining a low speed corridor as
well as enhancing safety. No significant delays were observed in the ftraffic
modeling for Main Street and its intersections due to the elimination of the
dedicated right turn lanes (with permitted right turn on red). Traffic modeling was
performed for inclusion and exclusion of right turn lanes and is discussed further
under Section 3. Exclusive left turn lanes were not considered for this project for
safety concerns over moving traffic in and out of the shared lane as well as the
additional widening that would be required on the opposite side of the
intersections.

Non-Trackbed Segments

A transition is required between the shared trackbed segments at the portal to
the non-trackbed segments north of the portal.  The distance over which the
shifts shall occur is based on Table 262-2 from the 17 NYCRR also known as the
New York State’'s Manual of Uniform Traffic Control Devices (MUTCD) for a
design speed of 20 mph. It is desirable to minimize the transition distance for
several reasons, which include minimizing of impact on existing properties, traffic
calming benefits of having to maintain lower speeds to maneuver, and visual
clarity in having an abrupt shift versus long transitions. Proper signage and
delineation as well as physical measures to prevent vehicles from entering the
portal are essential to the lane shift designs. The start of the shift is
approximately two train car lengths south of the portal, which was selected to
prevent a typical size train stopped at the portal from blocking northbound cars
transitioning around the portal.

The section between portal and Tupper Street will consist of one (1) 14 feet wide
travel lane on each side of the portal walls and 8-foot wide parking lanes. The
travel lanes are adequate in size to accommodate bikes. A slight alignment shift
across the Tupper Street intersection is required to align with the travel lanes
between Tupper Street and Goodell Street. The travel lanes between Tupper
Street and Goodell Street are proposed to be 11 feet in width separated by a 10-
foot wide median. A raised, landscaped median is proposed for each end of the
block to form a transition into dedicated left turn slots. A 5-foot wide bike lane
and an 8-foot wide parking lane are proposed along each side for this block. No
changes are proposed to horizontal and vertical alignments for the segment
between the portal and Goodell Street.

The connection of Eagle Street and Mohawk Street to Main Street is currently
included in the overall project scope. Each road segment would consist of (2)
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12-foot wide travel lanes and 8-foot wide parking lanes. Eagle would extend
from Washington Street to Main Street but not connect to Pearl Street due to the
existence of the Main Place Mall. Mohawk would extend from Washington Street
to Pearl Street. This option however will be re-evaluated in the final design
phases of the project should cost or operational considerations require
elimination from the project.

The overall Plans, Profiles and Typical Section drawings showing all geometric
components, including parking and station layouts are shown in Appendix A of
this report.

2.2 Intersections

There are a total of 11 existing side streets that intersect with Main Street within
the project limits. Eagle Street and Mohawk Street right-of-way is connected with
the Main Street right-of-way with no physical connection or crossing of the
roadways. Both Eagle Street and Mohawk Street connections to Main Street are
being considered under this project. A majority of the side streets intersect Main
Street at right angles with a few exceptions. The intersection angles are as
follows:

Side Street Intersecting Angle

1. Scott Street/Marine Drive 70.6°

2. Exchange Street (East & West) 90°+

3. Seneca Street (East & West) 90°t

4. Swan Street (East & West) 90°+

5. Cathedral Park 90°+

6. South Division/Church Street 80°

6. North Division/Church Street 83°+

7. Eagle Street 90°+

8. Clinton/Court Street 56°+

8. Broadway/Court Street 53°+

9. Mohawk Street (East & West) 90°+

10. Huron Street (East & West) 90°+

11. Chippewa Street (East & West) 90°+

12. Tupper Street (East & West) 90°+

13. Goodell/Pearl Street (East & West) 68°t
Traffic calming is a key element of the design for this project, as the mixing of
vehicular traffic with LRRT vehicles requires special safety considerations. The
LRV’s currently travel at speed limits of 15 mph during normal operating hours.
Therefore, a 15 mph speed limit for vehicular traffic will be established
throughout the project corridor. Narrowing of intersection widths is a proven
traffic calming measure. Limiting the size of corner radii to the minimum required
for a typical passenger vehicle using Main Street will help limit the size of
vehicles attempting to use Main Street as well as minimize the crossing distance
for pedestrians. A corner radius of 15 feet at a typical 90-degree intersection will
accommodate passenger vehicles. Weight limits will be imposed to restrict the
largest vehicles using Main Street to single unit type trucks (3 tons maximum).
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Roadside Elements
Overhead Catenary System & Station Platforms

The existing overhead catenary system for the LRRT is supported by poles
located in the center of the trackbed. As such, the poles create a fixed object
hazard for vehicular traffic. The existing raised platforms at the LRRT stations
extend approximately 6-inches into the trackbed along the curb line to meet the
accessibility requirements for the light rail vehicles (LRV’s). The cantilevered
platforms are a fixed object hazard as they violate the City of Buffalo standard
curb offset requirement of 2 feet. Both conditions will be addressed through
design measures. The poles will be relocated outside of the roadway on each
side with the catenary wires being supported by cross span wires. The poles will
be moved to an offset on average of 18 feet from the existing curb line, except
where it is possible to move closer at intersections. Movable bridge plates
mounted to the raised station platforms are proposed to fill the gap between the
rail car doors and the platforms.

Additional information regarding the Overhead Catenary System (OCS) is
discussed in Section 4 and the Station Platforms and Bridge Plates are
discussed in Section 5 of this report.

Portal Walls

The LRRT system is comprised of the surface segment of rail track’s between
Scott Street and Tupper Street and the subsurface segment of the rail track’s
between Tupper Street and the LRRT north terminus at University Station. Cars
will share the trackbed between Scott Street and the portal south of the Tupper
Street intersection.  Approximately 600 feet south of the Tupper Street
intersection, the rail tracks and the vehicular travel lanes will separate. The 42-
inch high portal walls at the entrance to the subsurface segment of the LRRT
system create a barrier separation from northbound and southbound vehicular
travel lanes. A 2-foot minimum curb offset is proposed between the vehicular
travel lanes and the portal wall to conform to the minimum offset for fixed objects.
Replacement of the fencing extending above the portal walls is discussed further
under section 7 of this report.

Signs & Traffic Signal Poles

The traffic and other informational signs will be located outside of the 2 foot clear
zone as required by the City of Buffalo standards. Traffic signal poles will be
located at all signalized intersections. The interface of the signal heads and
overhead catenary wires must be carefully coordinated as clearances to the
wires must be maintained while the signal heads must be properly aligned with
the travel lanes. Additional signals and gates will be required at the portal area.

Lighting
The street light poles will generally be located within the sidewalk area and will

be outside of the required minimum clear zone. Light fixtures for street and
sidewalk lighting are proposed to be mounted on the new catenary support poles
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in the sidewalk areas as discussed in Section 4. Additional light poles will be
required for sidewalk areas as needed to enhance security and to provide
adequate lighting of the sidewalks during the night. The AASHTO guidelines
require that the minimum illumination required for a local road should be 0.2 foot-
candle (ft.-c) for residential use and 0.6 ft-c for commercial areas. The
recommended uniformity ratio for a residential roadway is 10:1 and for
commercial walkways is 4:1. The lighting requirements will be further evaluated
in the final design phase to provide sufficient lighting and to minimize the shadow
effects within the project corridor for vehicular and pedestrian traffic. Main Street
within the corridor will be a combined residential and commercial street. Light
poles located in the vicinity of the intersections will also be located at least 2 feet
from the curb.

Medians

A raised median is proposed between the travel lanes near each end of the 700
block of Main Street with a flush median section between to facilitate access.
This median will be 10 feet wide and will be landscaped. The section between
the portal and Tupper Street will also have a landscaped median to separate the
vehicular traffic.

Streetscape Amenities

Streetscape amenities will be provided along the entire Main Street corridor and
will include benches, planters, and furnishings that will be developed as part of
the detailed design of the project and remain out of the designated roadway clear
zone. More detail regarding these amenities is provided in Section 7 of this
report.

Utility Cabinets

There are aboveground utility cabinets (Green cabinets) located along Main
Street in the vicinity of the LRRT stations. The cabinets primarily house train
control, communications and power associated with the LRRT systems and are
discussed further in Section 5.

The information drums located along the project corridor will be removed as part
of this project.

Driveways

There are no driveways within the trackbed area along Main Street. The three
existing driveways within the 700-block will be retained.

Bicycles

Bicycle access has been identified as a project objective. The limiting trackbed
width, potential hazard presented by the track rails, position of the station mini-
high platforms are among the elements that present challenges to incorporation
of measures to accommodate bicycles. The current trackbed, curb to curb, width
that will be maintained is 23.5 feet, resulting in 11.75 feet wide travel lanes,
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2.6

which is not desirable for a shared vehicle/bike lane. Typically, 14 feet is
desirable for a shared lane, with 12 feet being the minimum for experienced
bicyclists. The condition is exacerbated by the existence of the track rails, which
are located approximately 2 feet from the curb line. The rail is a slipping hazard
for bike tires and the rail flange creates a catch point for bike tires. Further
discussion on the rail is included under Section 4.

Given the roadway limitations for bicycle access, the sidewalk area was
considered for a bikeway. However, as with the roadway, there are a number of
safety concerns for bicycles traveling in sidewalk areas. The primary concern is
with mixing bicyclists and pedestrians in an urban setting. Having an exclusive
bike lane would require pedestrians to cross the lane at numerous locations
including intersections and train boarding areas. Furthermore, this would result
in a net reduction of the useable sidewalk width and create pinch points at LRRT
stations, sidewalk cafes and encroachment areas. It would also result in
limitations in the placement of various streetscape elements including seating
and plantings. As such, a revised approach has been proposed that would
provide a connection for bicycles from the north project limit at Goodell Street to
a future bike corridor along Pearl Street.

The access through the project for the Main-Pearl connection would be through a
dedicated 5-foot wide bike lane on the segment from Goodell Street to Tupper
Street, a shared 14-foot wide travel lane around the portal where space is limited
and a dedicated 5-foot wide bike lane on the segment from Tupper Street to
Chippewa Street. Improvements along Chippewa Street and Pearl Street to
accommodate bicycles would be incorporated into a separate project.

Pedestrian Crossings

Reintroducing vehicular traffic to the shared pedestrian and light rail mall
increases the importance of clearly defined pedestrian crossings at locations
familiar to motorists. Clearly delineated crosswalks at intersections controlled by
signalization will provide the safest interface for multi-modal use of the project
corridor. Signed and marked mid-block crosswalks are not used on the City of
Buffalo’s downtown street network. The pedestrian movements at intersections
are currently controlled by traffic signals. New pedestrian signals with count
down timers will be installed at the new crosswalks at all intersections.
Introducing mid-block crosswalks will pose increased risk along this corridor due
to the mixed-use traffic. Further discussion on cross walks is included under
Section 7.

Right-of-Way

The right-of-way on Main Street is generally 99 feet with the exception of a
segment near the Hyatt Hotel where it reduces to approximately 79 feet. The
right-of-way generally coincides with building fronts, with the exception of
encroachment areas listed under Section 7. The intersecting side street right-of-
ways vary in width but similarly to Main Street, generally coincide with the
building lines. The right-of-way information below is based on the record plans
and tax maps and is without the benefit of a boundary survey.
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Side Street Right-of-Way Width (Ft.)

1. Scott Street (East) Varies
Marine Drive (West) 49.5

2. Exchange Street (East & West) Varies

3. Seneca Street (East & West) 66

4. Swan Street (East & West) 66

5. Cathedral Park 99

6. North & South Division Streets 361+

7. Church Street 112+

8. Eagle Street 71+

9. Clinton & Broadway Streets 249+

10. Mohawk Street (East & West) 66+

11. Huron Street (East) Varies

11. Huron Street (West) 66+

12. Chippewa Street (East & West) 66+

13. Tupper Street (East & West) 50+

14. Goodell Street 66+

15. Pearl Street Varies

2.7 Summary

Key decisions related to the roadway geometry recommendations for the project
include maintaining the roadway/trackbed width to facilitate ground level train
boarding, removing the catenary poles from the roadway/trackbed and installing
new poles in the sidewalk areas, setting the station platforms and all fixed objects
a minimum of 2 feet from the travel lanes to maintain proper clear zones and
establishing a 15 mph speed limit for the entire project segment to maximize
safety. A summary of the geometric components for the project are listed as
follows:

1. Travel Lane widths:
Main Street: =11.75 ft. (Shared trackbed segment)
=14 ft. (Portal to Tupper Street shared bicycle lane)
= 11 ft. travel, 5 ft. bicycle (Tupper to Goodell)
= 5 ft. bicycle lane (Chippewa Street to portal)

Side Streets:
Mohawk Street =12 feet
Eagle Street =12 feet
All other side streets to match existing lane widths
2. Parking Lane Widths:
9 feet — trackbed segments; 8 Feet non-trackbed segments
3 Foot buffer in shared trackbed areas
Stall Lengths = 22 feet
3. Design Speed =20 mph for 15 mph speed limit
4. Lateral clearance = 2 Feet Min.
5. Design Vehicle = Passenger Car with limited number single unit trucks (3
Tons)
6. Turning Radii for Design Vehicle = 15 ft. min.
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SECTION 3 — TRAFFIC ENGINEERING AND SIGNALIZATION

The reintroduction of automobile traffic onto Main Street createsa unique
challenge for maintaining the schedule of light rail vehicles in this corridor. Careful
coordination of the station locations, consideration of turn lanes at intersections,
designated on-street parking areas, and the traffic signal system will be required for this
project. The traffic engineering modeling was used to determine the interaction between
all of these factors and adjustments can then be made to the design parameters.

31 Forecasting

Traffic Volume Development

The purpose of this section is to document the development of year 2025 traffic
forecasts for Main Street. The year 2025 peak hour traffic forecasts on Main
Street were based on traffic volumes reported in the City of Buffalo Main Street
Multi-Modal Access and Revitalization Project Draft Final Environmental
Assessment (August 2005). Future year traffic volumes on other downtown
Buffalo streets in the vicinity of Main Street were developed by applying projected
traffic growth rates to the base year (2005) peak hour turning movement
volumes.

Existing Traffic Volumes

The existing condition traffic volumes were developed from peak hour traffic
volumes contained in Synchro files provided by the GBNRTC. The GBNRTC
provided Synchro models for both the AM and PM peak hours that cover most
intersections within downtown Buffalo. The GBNRTC also provided the
intersection turning movement count sheets for several downtown City of Buffalo
intersections. The majority of the intersection turning movement counts were
conducted in 2005.

In some cases the traffic volumes between adjacent intersections varies
significantly. This occurred in some cases because the traffic counts were
conducted at different times of the year. In these instances, the base year traffic
volumes were adjusted in a “smoothing” process so that traffic volumes between
intersections were relatively consistent except in locations where parking facilities
are likely significant sinks/sources of traffic. The parking garage on Pearl Street,
south of Chippewa Street, is an example of a location where the smoothing
process assumed traffic was destined during the AM peak and traffic originated
during the PM peak hour. The 2005 AM, mid-day and PM peak hour volumes
are illustrated in Figures 1 thru 3 of Appendix D.

Development of 2025 Peak Hour Forecasts

The design year for this project is assumed to be 2025, as documented in the
City of Buffalo Main Street Multi-Modal Access and Revitalization Project Draft
Final Environmental Assessment (Final EA). The year 2025 PM peak segment
traffic volumes provided in Table 3-13 of the Draft Final EA generally served as
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the starting point for development of the design year traffic forecasts. Additional
assumptions used in the development of the design year traffic forecasts are
summarized below:
e A background annual traffic growth factor of 0.5% was recommended in
the Final EA and confirmed in a conversation with the GBNRTC.

e The PM peak hour segment volumes were available in the Final EA.
These volumes were used with some modifications.

o Development of morning and midday traffic volumes on Main Street were
developed based on existing study area morning and midday traffic
patterns (i.e., directional and peak hour percentages) compared to
afternoon traffic volumes.

o Approximately 25% of the Main Street traffic was assumed to be new
traffic to the study area and the other 75% would be traffic diverted from
adjacent corridors.

e In general, existing turn movement proportions by approach were
maintained for intersections in adjacent corridors.

e The amount of circulating traffic for each block of Main Street varied
depending on the availability and the number of on-street parking spaces.

As with the existing year traffic data, the future year traffic volumes needed to be
smoothed between intersections taking into account parking facilities. The 2025
AM, mid day and PM peak hour volumes are shown in Figures 4 thru 6 of
Appendix D.

Pedestrian Volumes

Downtown Buffalo and Main Street have a considerable amount of pedestrian
activity throughout the day and especially during peak periods. Buffalo Place has
been conducting pedestrian counts over lunch time hours along Main Street
since the early 1980’s. The most recent Main Street pedestrian count was
conducted in 2005. The GBNRTC also provided pedestrian counts for other
downtown intersections.

The development of Main Street pedestrian volumes for the AM and PM peak
hours was based on a Buffalo Place 2000 Pedestrian Study report that provided
a comparison between midday volumes versus morning and afternoon volumes.
A one percent annual growth was assumed for pedestrian volumes when
developing 2025 pedestrian volumes.

Special Events Traffic Volumes

The special event traffic volumes were developed from traffic counts conducted
by the consultant for both a single and dual special event. The single special
event was a Buffalo Sabres hockey game held on January 12, 2006 with a
starting time of 7:00 pm. The dual special event was a theater event at Sheas
Theater combined with a Buffalo Sabres hockey game, both held in the evening
of February 9, 2006.
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3.2

The traffic counts showed vehicles arriving to the events throughout the period of
sixty to ninety minutes prior to the event; however, most vehicles attempted to
leave within a thirty-minute period of time immediately following the events.
Vehicles start arriving for these special events towards the end of the PM peak
hour and continued up until the event start times. The arrival travel patterns for
inbound vehicles to the special events are normally different from outbound
commuter travel patterns. For these reasons, the special event forecasts were
developed for outbound traffic. In general, the streets not affected by special
events typically have 25-35% of the traffic seen during peak periods. The single
and dual special events traffic forecasts are shown in Figures 7 and 8 of
Appendix D.

Signal Timing and Operation

The current ftraffic signal timings for downtown Buffalo intersections were
obtained from sources including: GBNRTC Synchro models, City of Buffalo,
NYSDOT, and NFTA. The signal timing data obtained from the agencies were
supplemented by field investigations by the consultant. A majority of the
intersections in the downtown area operate as fixed time traffic signals and use
similar signal phasing during both the AM and PM peak periods. Traffic signals
along Main Street also use fixed time operations, but preemption is allowed for
LRRT operations.

The existing traffic signal system was installed in the early 1980’s. The traffic
signal system as stated earlier uses preemption as required by the LRRT
movement along the tracks. The system works as any other intersection traffic
signal system for the vehicular traffic at the signalized intersections. Inductance
loops are placed within the train tracks that provide the necessary information for
preempting the vehicular traffic signal system at intersections. Prior to moving
the train from the station the train operator pushes a button on the control
console of the LRV, which in return transmits a frequency signal into the
interactive loop. The loop receives the transmission and determines the validity
of the request, at which point a closed contact is made within the Train Control
cabinet located at the stations which completes a circuit that is transmitted from
the intersection controller located at the street. Once the signal controller has
setup the preemption, a lamp located within the station area lights up indicating
that the train operator can proceed.

The existing traffic signals are beyond their useful life. The hardware as well as
the software being used for the intersection traffic control and the preemption
system are now outdated and need to be replaced. The entire traffic control
system within the Main Street corridor will be redesigned as part of this project.

A summary of the traffic signal timings for existing conditions is provided in
Table 3-1.
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Table 3-1 Existing Traffic Signal Timings
Intersection Cycle Signal Phasing *
Length 1 2 3
Main / Scott ° 88 32 33 23
Washington / Scott 54 30 24
Main / Exchange 58 25 33
Washington / Exchange 66 33 33
Pearl / Seneca 64 31 33
Main / Seneca 70 44 26
Washington / Seneca 60 35 25
Pearl / Swan 75 37 38
Main / Swan 56 24 32
Washington / Swan 75 37 38
Pearl / Church 75/85 25/25 50/60
Main / Church 83 39 44
Washington / N. Division 75/85 30/30 45/ 55
Washington / S. Division 75/85 30/30 45/ 55
Pearl / Court ° 70/70 28 /28 42 /30 -/12
Main / Court 69 38 31
Washington / Broadway 75 43 32
Washington / Clinton 75 43 32
Pearl / Huron 80 52 28
Main / Huron 56 24 32
Washington / Huron & | 88 40 26 22
Genesee *
Pearl / Chippewa 80 35 45
Main / Chippewa 68 24 44
Washington / Chippewa 75 45 30
Pearl / Tupper 75 30 45
Main / Tupper 75 30 45
Washington / Tupper 75 30 45
Main / Goodell 85 25 60
Washington / Goodell 85 30 55

Notes:

X/ X = cycle or phase in the AM / PM peak periods

a — phase 1 = northbound/southbound; phase 2 = eastbound/westbound; phase
3 = other phase

b — phase 3 is northbound Main Street

c — phase 3 is a westbound left-turn

d — phase 2 = Huron Street and phase 3= Genesee Street

The ftraffic signal phasing for Main Street intersections appear to be based on
pedestrian crossing times which results in several different cycle lengths along
this street. LRRT vehicles operating along Main Street sometimes preempt the
cross street signal phase. These preemption events result in either a shorter
cross street phase or a longer Main Street phase. This decision is made by the
control center using an algorithm that calculates minimum pedestrian times and
releases LRRT vehicles from the station at the appropriate time. The traffic
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3.4

signal timing along Main Street is classified as preemption because there is no
attempt to get the traffic signals back in ‘synch’ following a preemption event.
Intersection Traffic Controllers & Train Control Interfaces

Existing

The existing intersection traffic controller is a combination of standard City of
Buffalo/NYSDOT traffic signal controllers with preemption capabilities. The
special software required to preempt the traffic signal was installed in late
1979 and early 1980’s by NFTA. The system is well beyond its useful life to
the point that when parts are needed they are obtained from a spare parts
supply that the LRRT staff has accumulated from NYSDOT when they retire
or renew traffic controllers statewide.

Proposed

The proposed traffic signal system for the entire Main Street corridor
intersections will be similar to the most updated City of Buffalo and NYSDOT
recommended traffic signal controllers. The preemption system required for
the operations of the LRRT will be integrated into the new signal controllers.
The new software for the preemption will be as required by NFTA and will
function similar to the existing traffic control system.

LRRT Operations (Existing)

The NFTA LRRT system operates at the street level along Main Street between
the Portal (located south of Tupper Street) and Scott Street. The LRRT system
operates from approximately 5:30 am to 1:00 am on weekdays. During the peak
hours, the number of trains operating along Main Street is 8 to 9 per hour with
approximately a seven-minute headway and a mix of two and three-car trains.
The average dwell time at stations is approximately 45 seconds during the peak
periods.

Parking and Loading Zones

The City of Buffalo and Buffalo Place recently conducted studies on downtown
parking in Buffalo. These studies looked at both on-street parking and off-street
parking facilities. An inventory of available parking spaces was included in these
studies. The Buffalo Place study also looked at occupancy and duration of
parking for on-street parking spaces. The average duration for on-street meter
parking spots was approximately one hour.

The Main Street project will add approximately 160 on-street parking spaces
along Main Street between Scott Street and Tupper Street with an additional 44
parking spaces between Tupper and Goodell Street. Loading zones will be
provided in select locations along Main Street. Passenger drop-off zones will be
provided in the 600 block of Main Street for Theater patrons. Further discussion
of parking is contained in Section 7 of this report.
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Traffic Modeling and Analysis

The evaluation of traffic and transit operations along Main Street was completed
for existing and future year conditions. The future year traffic analysis includes
automobiles on Main Street. The multi-modal characteristics (e.g., LRRT, autos,
pedestrians) found along this street were analyzed using a micro-simulation
program called VISSIM. The ability to model the activity at mid-block locations
(e.g., transit stops, parking vehicles) is a primary reason for using a micro-
simulation model. The primary goal of this analysis effort is to determine how the
re-introduction of automobiles and on-street parking into the Main Street corridor
affects intersection operations and LRRT operations along the corridor.

Microscopic traffic simulation models like VISSIM treat each vehicle as an
individual entity and vehicle trajectories are altered at each time step by factors
like car-following logic, other vehicles, and traffic control devices. Each vehicle in
the simulation has a number assigned to it that is between 1 and 10 that
determines how passive or aggressive that vehicle is when interacting with other
vehicles. A more aggressive vehicle in the simulation will tend to travel faster, be
more likely to change lanes to pass, and accept shorter gap times when
completing a turn maneuver. For transit operations, the VISSIM model allows
the user to input transit routes, transit stops, and dwell times for transit vehicles
at the stops.

The output of the VISSIM model includes a variety of measures of effectiveness
(MOE) for both automobile and transit operations. Examples of the types of
MOEs available for automobiles from VISSIM include stop and total delay time at
intersections, travel time and delay time along a corridor, queue length, and
emissions data. Examples of MOEs for transit operations include travel time and
delay along a corridor, delay at intersections, and average station dwell times.

Modeling Assumptions

A traffic model requires a considerable amount of data related to traffic and
transit operations. Some of the required data inputs (e.g., traffic volumes) have
been discussed in the previous sections. Additional information on modeling
assumptions is provided below.

Street Network — The Main Street model includes the parallel streets of Pearl
Street and Washington Street. This was done to gain a better understanding of
how vehicle queues on the east-west cross street could affect Main Street
intersection operations. New east west cross street connections at Eagle Street
and Mohawk Street are included in the Main Street model.

Main Street Geometry — The proposed Main Street layout from the EA document
suggested that right-turn lanes be provided for the northbound/southbound
approaches to each Main Street intersection. The initial VISSIM model runs
included these right-turn lanes, however, the final traffic analysis does not include
any right-turn lanes based on the recommendations of the Technical and
Advisory Committees.
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Traffic Signal Timing — The existing Main Street traffic signal control is quite
unique and would require a computer program to be written for each traffic signal
controller along Main Street. For this analysis effort, a form of transit signal
priority (TSP) timings was used to give preferential treatment to LRRT vehicles.
The TSP timings will either extend Main Street green time to service an
approaching LRRT vehicle or truncate the cross street green time to minimize the
wait time for LRRT vehicles on Main Street. The same ftraffic signal control is
used for all traffic analyses.

Main Street / Goodell Street — A northbound left-turn lane and a left-turn arrow
was assumed for this modeling effort. This is due to the large area covered by
the intersection and the amount of southbound traffic on Main Street.

Theater Station — This station is included in the existing conditions analysis, but
is assumed to be removed for the future year conditions analysis based on the
recommendations of the Technical and Advisory Committees.

On-Street Parking — The location of on-street parking areas were revised from
the original layout contained in the EA document to reflect the current preferred
design layouts proposed. The latest version of the VISSIM model includes the
ability to model on-street parking areas. This capability was evaluated and found
to be inadequate for this analysis effort because the actual parking maneuver
causes little or no delay for Main Street traffic. An alternative solution was
developed that involves a new ‘parking’ vehicle class and stop signs that only
stops vehicles in this particular class. These stop signs are placed along Main
Street where on-street parking zones are located and when a ‘parking’ class
vehicle reaches these stop signs they stop and dwell there for 20 to 50 seconds.
This dwell time stops traffic along Main Street and creates the corridor friction
associated with on-street parking maneuvers. The percentage of ‘parking’ class
vehicles and the number of ‘parking’ stop signs were calibrated to create
approximately 125 to 150 parking maneuvers per hour.

Vehicle Mix — It is assumed that cars and delivery trucks (i.e., no large trucks) are
the only vehicles allowed on Main Street.

Right-Turn on Red — The right-turn on red maneuver is allowed for vehicles
turning from Main Street to the cross streets. No right-turn on reds are allowed
for vehicles turning from the cross streets onto Main Street.

Speed Limits — The assumed speed for Main Street is 15 mph and speeds
ranging from 25 to 30 mph were assumed for the other streets in the model.

Level of Service

The evaluation of intersections for this analysis results in a MOE called total
delay. Total delay is computed by VISSIM for each vehicle by taking the
difference between actual travel time and the theoretical (ideal) travel time. The
total delay value reported by VISSIM is very similar to the “Control Delay”
performance measure found in the 2000 Highway Capacity Manual.
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Observations of traffic flows provide an understanding of the general nature of
traffic, but are insufficient to indicate either the ability of the street network to
carry additional traffic or the quality of service provided by the street system. For
this reason, the concept of level of service (LOS) has been developed to
correlate numerical traffic volume data to subjective descriptions of traffic
performance at intersections. LOS categories range from A (best) to F (worst),
as shown in Table 3-2.

For the purposes of this study, a deficiency is defined as LOS E or worse. This
threshold was developed based on conversations with City staff and a lower
threshold is common in a downtown environment.

Table 3-2: Level of Service Performance Criteria for Signalized
Intersections
Level of Service Delay per Vehicle Description
(seconds)
A <10 Free flow, minimal delays
B >10 and <20 Stable flow, occasional delays
C >20 and <35 Stable flow, periodic delays
D >35 and <55 Restricted flow, regular delays
E >55 and <80 Maximum capacity, extended delays
F >80 Forced flow, excessive delays

Source: Exhibit 16-2, 2000 Highway Capacity Manual, Transportation Research Board

Traffic Analysis Results for Existing Conditions

The results of the signalized intersection capacity analyses and LRRT travel
times for each peak period are summarized on Exhibits C-TF-1 thru C-TF-3
included in Appendix D. The results of the traffic analysis indicate that all of the
Main Street intersections operate at LOS C or better during both peak periods.

Traffic Analysis Results for Future Conditions (Cars Sharing Main Street)

The results of the signalized intersection capacity analyses and LRRT travel
times for each peak period are summarized on Exhibits included in Appendix D.
The results of the traffic analysis indicate that all of the Main Street intersections
operate at LOS D or better during both peak periods. There is some delay for
both auto and LRRT vehicles on the Main Street approaches to the Church,
Huron, and Chippewa Street intersections. Based on the traffic model, the travel
time will increase by approximately one minute in each direction.

Most of the corridor delay along Main Street results from the LRRT vehicles
stopped at stations while automobiles queue up behind the LRRT vehicle.
Occasionally, it was observed that queued vehicles at an intersection would
block a LRRT vehicle from reaching the station. The on-street parking
maneuvers do result in some corridor delay, but do not typically result in impacts
at intersections or LRRT stations.
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In most cases, allowing left-turn vehicles does not appear to increase intersection
delays significantly. The left-turn movements at the Main Street intersections
with Court and Church Street seem to cause a little more delay due to the
considerable number of pedestrians that reduce the capacity of the turning
movements at these intersections.

The projected overall travel times for LRRT operations along Main Street
increase by approximately one minute with cars sharing the roadway. The light-
rail vehicles are projected to incur some delay at nearly every station due to the
presence of automobiles on Main Street. The overall impact on the LRRT travel
time along Main Street will be offset somewhat by the proposed consolidation of
the Fountain Plaza and Theater District stations.

The following table summarizes the overall level of service for each of the Main
Street intersections for the final layout conditions for the AM peak, PM peak and
for the dual special events conditions.

Table 3-3 - LEVEL OF SERVICE

YEAR 2025 CARS SHARING MAIN STREET

OVERALL INTERSECTION LOS

INTERSECTION
DUAL SPECIAL
AM PEAK PM PEAK EVENTS

E

Scott Street/Marine Drive

Exchange Street

Seneca Street

Swan Street

Church Street

Eagle Street

Court Street

Mohawk Street

Huron Street

Chippewa Street

Tupper Street

W WO O|IO(O|O0O | |W|T (O
W DO|OO)JIO[O|IO OO0 |O|0O
|0 (0|0 || WO |O ||

Goodell Street
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Traffic Analysis Results for Special Event Conditions (Cars Sharing Main Street)

The traffic analysis results for conditions attributed to special events for Main Street
intersection operations and light-rail travel time along Main Street are summarized in
Appendix D of this report. The traffic analysis shows a poor level of service (LOS E)
at the Main Street/Scott Street and Main Street/Church Street intersections and in
particular the northbound approach to this intersection. The remaining intersections
along Main Street are projected to operate at LOS C or better.

Field observations following a hockey event saw most of the congestion/delays
experienced by motorists occurring within the parking facilities and accessing the
street network at driveways. Once vehicles reach the street network they tend to
experience some delay for the first few intersections and then traffic starts to
disperse and intersection delays decrease as they move further away from the
parking facilities. Similar observations following a theater event showed most of the
delays occurring within parking lots.

The traffic analysis did not show significant delay to light-rail travel along Main Street.
The Erie Canal Harbor northbound station is situated to allow for significant queuing
at the Main Street/Exchange Street intersection and does not impact light-rail
operations. The northbound station that indicates some potential delay for light-rail
transit is the Church station due to its close proximity to the Eagle Street intersection.
The Eagle Street intersection is a minor one and it is possible to incorporate some
form of signal preemption as the northbound light-rail vehicle approaches the Church
Street Station in order to clear the northbound queue at Eagle Street.

It is important to maintain a high quality of service for transit operations so that it is
seen as a viable transportation alternative. Therefore, it is recommended that NFTA
continue to use both the Event and Erie Canal Harbor stations and both tracks at
each station for boarding passengers. This will require the segment of Main Street
between Scott Street and Exchange Street to be closed to automobile traffic for a
period of time immediately following an arena event. This period of time would be
approximately 15-30 minutes following conclusion of the event. To enforce this
roadway closure an additional police officer(s) would need to be stationed at the
Main Street/Exchange Street intersection. The police officers at the Main Street
intersections with Scott Street and Exchange Street could be supplemented with
temporary cones or barricades to reinforce to automobile traffic that the roadway is
closed.

3.6 LRRT Station Locations
The locations of LRRT stations along Main Street were driven by the traffic
analysis, intersection safety and in some cases through the streetscape/urban
design process as discussed in Section 7. The proposed station locations are
based on the required queue lengths for the vehicular traffic at a particular
intersection, the proposed parking along Main Street, the urban design within the
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block and space required for vehicles leading and trailing the LRV’s, in order to
remain clear of crosswalks and intersections. The station locations are
discussed in detail in section 5.6 of this report. Station shifts that are proposed in
order to minimize the potential for delays in trains pulling into stations include:
The in-bound and outbound Church Street stations; the in-bound and out-bound
Fountain Plaza stations; the in-bound Seneca Station.

The ability of a LRRT vehicle to travel from station-to-station with minimal delays
is important to the reliability of this mode of transportation. A LRRT vehicle
caught in a line of queued vehicles only a few feet short of the station is a
frustrating occurrence for users of the LRRT system. It also results in additional
delay for the vehicles following the LRRT vehicle once the LRRT vehicle reaches
the station. Therefore, it is important to balance the needs of efficient transit
operations versus the streetscape/urban design concepts for this corridor. The
LRRT travel times for existing and future conditions and for special events are
shown in Figures 9 and 10 in Appendix D of this report

Safety Recommendations

The re-introduction of automobiles and on-street parking into the Main Street
corridor results in more interaction between cars, pedestrians and LRRT
vehicles. The location of LRRT stations can be viewed as one safety issue.
Other safety issues are discussed below:

e In general, right-turn pockets do not appear to be necessary for Main
Street intersections. The corridor appears to function adequately without
right-turn pockets as long as right-turn on red (RTOR) movements are
allowed, without any adverse impact on the level of service. If the RTOR
maneuvers are not allowed then the right-turn pocket/station location
issue should both be revisited.

e In general, left-turn movements appear to function adequately without
causing much additional delays. Restricting left turns at intersection
during peak hours will also be studied further during the final design
phase. These movements can be further evaluated once the system is
opened and can be revised if a traffic operation problem arises.

e The Main Street intersections with Court and Church Street are quite
large (i.e., significant travel distances to traverse the intersection for Main
Street traffic) and this results in several potential problems. First, left-turn
vehicles stop in the middle of the intersection to wait for their turn and this
results in other stopped vehicles behind them being trapped in the
intersection when the traffic signal turns red. Second, opposing left-turn
vehicles (with queued vehicles behind them) can create a gridlock
situation where neither left-turning vehicle can make the turn. Finally, if a
left-turn vehicle is among the first few vehicles at the stop bar, this often
results in only a couple of vehicles being served during a cycle. The high
pedestrian volumes at these intersections reduces the capacity of these
turn movements and further degrades traffic operations.

e A left-turn lane and left-turn arrow should be added at Main Street /
Goodell Street for the northbound approach to the intersection. This is a
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large intersection and it is difficult for the northbound left-turn drivers to
judge opposing traffic.

Closed Circuit Television cameras will be installed at major intersections
to monitor the traffic conditions at these intersections. The system will be
connected to the existing NITTEC system. The installation of these
cameras will help in providing current traffic information and in an event of
an accident the information could be relayed to the emergency crews as
soon as it occurs.

The unique conditions at the portal area and Scott Street intersection will
be addressed by the installation of flashing signals, warning/guide signs
and pavement markings. A flashing signal should be installed at the
portal area where the vehicular traffic merges with LRV’s. The gatearm
would prevent the vehicular traffic to from moving forward when a train is
exiting the portal.  Traffic control barriers, signals and other safety
measures, such as rumble strips would be installed to deter motorist from
following LRV into the portal. These features will be studied further
during the final design phase.

Message display boards will be strategically located to inform the public
of any accidents. The boards will help in redirecting vehicular traffic from
an area of concern.

Directing traffic away from lower Main Street for special events.

3.8 Summary

The evaluation of traffic and transit operations along Main Street was
completed for existing and future year conditions. The future year traffic
analysis includes automobiles on Main Street. The multi-modal
characteristics (e.g., LRRT, autos, pedestrians) found along this street were
analyzed using a micro-simulation program called VISSIM.

The traffic analysis shows that the vehicular traffic and the train traffic can
operate simultaneously with acceptable intersection level of service and
without significant delays to the train operations. Turning movements will be
evaluated further during the final design phase.

New traffic signs will be installed along the Main Street corridor as
required by the Federal MUTCD and the NYS MUTCD for vehicular as
well as train traffic.

The existing traffic signal system including the preemption system will be
replaced with a new traffic signal system that will incorporate new
software to interface with the LRRT system. The new traffic signal
system will include new traffic signal heads and pedestrian traffic signal
system with count down timers. The crosswalks at intersections will be
made more visible using different surface materials.

Additional traffic control measures will be installed along the portal area
where the vehicular traffic will merge with the LRRT. The southbound
lane between Tupper Street and the portal will have a signal with
gatearm, to prevent vehicular traffic merging while the train is coming out
of the portal. New left turn lanes for southbound traffic will be provided at
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Tupper Street and a left turn lane for the northbound traffic at Goodell
Street. The traffic control system at the Scott Street intersection will be
reviewed with plans for Bass Pro and Erie Canal Harbor Development at
the southern limits of the project as they become available.
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SECTION 4 - TRACKBED, RAIL ELEMENTS AND PAVEMENT

In addition to the preliminary design of pavements outside of the trackbed, a number of
issues related to the trackbed and rail system were identified in the Scope Summary
Memorandum for consideration under this project. Issues to be evaluated include
trackbed rehabilitation, modifications to rail flange, fixation of the rail, stray current
isolation, train control system modifications, catenary pole protection or relocation and
trackbed drainage. The primary focus of all improvements is what is required to
accommodate the reintroduction of cars to share the trackbed with the LRV’s. While the
age and condition of the trackbed and rail components must be considered, anything
that is not required to meet the objective of bringing cars back to Main Street can only be
considered further if supported by funding. As such, each of the elements considered
have been evaluated relative to scope and associated cost. In terms of trackbed
rehabilitation, three options that were considered include full depth trackbed
reconstruction, trackbed resurfacing and minimal trackbed repairs. Many of the rail
system improvements could only be considered under the full depth trackbed
reconstruction option due to their impact on the pavement structure. In order to fully
explain the various work considered, the following paragraphs describe in detail work
associated with pavement and rail system elements that were evaluated.

4.1 Existing Conditions

Background: As described earlier, since 1984, approximately 10 blocks of Main
Street in the Buffalo Central Business District have been used as a transit-
pedestrian mall. This 10-block segment between Scott Street and south of
Tupper Street forms approximately 1.2 miles of street grade light rail transit
operated by the Niagara Frontier Transportation Authority (NFTA). In addition to
the transit vehicles, only delivery, emergency, and maintenance vehicles operate
in this mall segment. Passenger car and other vehicular traffic cross the light rail
transit tracks at several street intersections along the mall.

In this mall area, the two-track light rail route has six stations on each side. NFTA
light rail vehicles are powered from an overhead catenary system supported on
poles located generally 130 feet apart in the center of the trackbed. These two
tracks are spaced 13 feet 6 inches apart from track centerline to track centerline.
The track structure is 128 RE 7A girder groove rail embedded in the street
pavement. Gauge rods connecting the rails are spaced approximately five feet
apart. The rails are supported on a concrete slab, approximately 13 inches thick.
Elastomeric bearing pads and epoxy grout leveling courses transfer rail loads to
the slab.

Rail Condition: A visual inspection of the existing rail was performed. While only
the railhead and flangeway guard are visible, these elements appear to be in
good condition and are within standard specifications. Based on the observations
that could be made and the discussions conducted with NFTA personnel, it is
anticipated that the rail can continue to be used in the mall area. The continued
use or reuse of the existing rail requires confirmation in subsequent design steps.

This type of track construction is typical of systems that were built in the 1980’s.
Toronto had a similar pavement maintenance problem with gauge rods with their
streetcar system and developed a program in the 1990s to replace the gauge rod
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system with a direct fixation track system, similar to that described below. There
has been a history of maintenance problems with the current embedded track
design along the Main Street mall. Vibration, expansion and corrosion of the
embedded gauge rods between the rails have caused breakage and cracking in
the concrete pavement, creating an unsightly appearance and maintenance
needs.

Possible approaches for addressing the above maintenance issues are
described below.

Rail Components

The following considerations and improvements are relevant to the full depth
trackbed reconstruction option and not to the other rehabilitation options
considered:

As described above, an approach to providing a long-term solution for reducing
pavement deterioration and its associated maintenance is to utilize a direct
fixation track system. This direct fixation type of track structure is commonly used
with in-street running light rail transit systems and uses direct fastening of the rail
to an underlying support structure, such as a concrete slab.

A transit track system must be developed and designed with close consideration
of the transit vehicle being used. Key factors include the wheel/rail interface, the
wheel profile, the vehicle truck design, and the size of the flangeway required.
These are considerations if a new rail section is to be used. (Flangeway is the
opening along the head of the rail in which the wheel flange passes. The
flangeway can be formed using girder groove rail, as currently used in Main
Street, or by forming the opening in the embedment pavement.)

A common type of track structure used with in-street running light rail transit
systems is direct fixation track. In this type of track, the rail is directly fastened to
an underlying support structure, such as a concrete slab. There are various
approaches to this design and many variables to consider. When adapting an
existing system, there are additional unique factors to consider.

The following lists issues related to the track structure to be studied further:

e Rail: While, as described above, the existing rail appears to be in good
condition, it is not known the condition that would result from construction
needed to prepare for fixation. If new rail is to be used, the above design
factors would need to be addressed. Girder groove rail is not manufactured in
the United States, with girder groove rail used in LRRT systems generally
being supplied from Europe. The 128 RE-7A girder groove rail is no longer
manufactured. Should new rail be needed beyond that which NFTA currently
has available, the rail selection is a very important element in the design.

o Fasteners: There are a variety of fasteners available. The fasteners
generally use anchor bolts to attach the rail directly to an underlying support
slab. The fastener to be utilized depends on the rail selected, the condition of
the existing slab (below), and the approach to stray current control.
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e Support Slab: From observations during maintenance work, NFTA reports
the existing slab is in generally good condition. The actual design of the direct
fixation system to be employed is a function of how much of the existing
support slab can be reused.

e Stray Current Control: Stray current control is essential on light rail transit
systems. Proper isolation of the track structure is needed. For the embedded
track configuration in Main Street, a possible method of controlling the stray
current is to employ an electrostatic “boot” that separates the rail from the
surrounding concrete. In subsequent design steps, analysis is needed to
determine whether the boot can accommodate the rather unorthodox existing
rail section (if the existing track is to be used). A custom-shaped boot may be
needed. Other approaches include isolating the entire track and slab
structure or creating an isolated trough around the rail area.

e Roadway Pavement: Various pavements are used where light rail transit
tracks are located in streets. The pavements are asphalt, poured-in-place
Portland cement concrete, pre-cast concrete slabs, and decorative modular
block. Often, the poured in place Portland cement concrete pavement section
is used for in-street running light rail transit systems where relatively small
strips of pavement exist outside of the track slab. Where the in-street section
is wider, asphalt often provides an economic solution. However, frequently
the over-riding factor in the pavement selection is that of urban design
providing for an attractive appearance.

o Drainage: As with other types of track structure, surface track area drainage
and drainage from the subsurface track support system are important for a
direct fixation track installation.

At two locations along Main Street, at the HSBC tower and at the transition to the
portal near Tupper Street, the track is constructed on a floating slab. In the past,
repairs have been made as needed to the pavement near the rails. Broken
concrete was removed and replaced by a fast-curing pavement mixture. Similar
repairs have been under recent consideration.

Flangeway

Consideration has been given to the possible use of some type of flangeway filler
as a safety measure if bicycles were to use the trackbed area. If available, the
flangeway filler would need to be able to adequately resist the pressure of a
bicycle tire, be sufficiently flexible to permit the rail vehicle wheel passage while
staying in place, be able to withstand the general vehicular traffic, stay in place
through the freezing and thawing cycles, and stay in place through snow removal
operations. In contacting suppliers of products for the railroad and transit
industries, no such flangeway filler material was identified that met all of the
criteria. There is no known use of such a material by transit agencies in the
United States for this type of application.

Further, bicycle tire contact with rail surfaces, especially when wet, at small skew
angles, poses loss of friction problems for the bicyclist, which could also result in
accidents. The flangeway opening can catch a narrow bicycle tire, resulting in
steering and balancing problems for the bicyclist. In addition, conflicts result from
the operation of transit vehicles, roadway traffic, and bicycles. Possible shared
use by bicycles within the track area is a safety concern.
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Pavement

Trackbed

The existing trackbed pavement was constructed as part of the track work
installation project completed in 1983. The pavement generally consists of 5 75 -
inch concrete slabs supported by an underlying rubberized asphalt section of
variable depth. The rubberized asphalt course bears directly on the concrete
track slabs and select fill between the slabs. Other special pavement conditions
which exist within the project corridor include continuous floating slab sections
located at the HSBC tower and the portal approach, as well as a continuous track
rail slabs at the Amtrak train tunnel and crossover slabs. The trackbed slab is
supported by resilient pads, which bear on structural concrete decks in the
floating slab and tunnel locations.

Overall, the slabs are showing signs of deterioration in the form of cracking, joint
raveling and spalling. NFTA has performed maintenance over the years in the
form of isolated slab replacements, joint sealant replacement and partial depth
repairs. Rail vibration and poor subsurface drainage contribute to the
deteriorated condition of the pavement. Surface repairs at crack joints and
spalled areas are required to maintain the functional condition of the trackbed for
vehicular use. Further investigation is necessary to determine actual remaining
life based on the projected traffic.

Options considered for the trackbed pavement include full depth replacement of
the concrete trackbed pavement; a 2” mill and resurfacing with epoxy resin
bonded overlay; and minimal trackbed repairs to improve surface condition. A
key component to the full depth and resurfacing options is the ability to work on
at least one half of the trackbed at a time during normal daytime operating hours
in order to minimize construction impacts on residences in various locations and
overall construction costs. This would require NFTA to operate using a single
track at a time. NFTA currently operates from 5:30 a.m. to 1:00 a.m. Monday
through Friday and reduced hours on weekends. The current locations of the
double crossover tracks that would have to be utilized for single-track operations
are at the Erie Canal Harbor and Allen Street Stations. Utilizing these crossovers
would more than double the operating time during peak hours. A crossover north
of Church Street discussed under Section 4.4 would be required in order to
maintain acceptable operating times during construction. The minimal trackbed
repair work proposed would primarily consist of partial depth repairs that could be
performed during reduced operating times on weekends and during nighttime
shutdowns.

Direct fixation of the rail, which would directly benefit the proposed pavement
structure by reducing the vibration and eliminating the need to provide a special
joint to accommodate gauge rods, could only be addressed as part of the full
depth pavement option. A 10-inch concrete pavement bearing directly on the rail
support slabs would be the recommended pavement for the full depth option
along with the installation of an underdrain system to maximize the life of the
pavement.

Retaining the existing curb is necessary for the minimal trackbed option in order
to prevent undermining of the trackbed slab adjacent to the curb. An underdrain
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system is recommended behind the curb line below the sidewalk in order to
improve the subsurface conditions that presently contribute to the trackbed
deterioration.

Non-Trackbed Pavements

Concrete and asphalt pavements were evaluated as pavement options in non-
trackbed areas. While concrete may provide some aesthetic advantage, asphalt
pavement is proposed for costs savings. A 10 inch, full depth asphalt concrete
pavement section is proposed for the vehicular traffic lanes outside of the
trackbed. The pavements include parking and bicycle lanes, the lanes around
the portal and Eagle and Mohawk Streets. A surface mill and 2” overlay is
proposed for the 700 block section from Tupper Street to Goodell Street as the
pavement appears in good condition with the exception of isolated failures which
require full depth repairs. Saw cutting of the existing curb between the trackbed
and proposed parking areas is required for vehicular access. Underdrain is
proposed for all new pavement areas. Patterned, full depth concrete pavement
is proposed within the intersections from the edge of the trackbed to the work
limits, inclusive of the crosswalks, to enhance visibility and durability.

Crossovers

A track crossover is a connection between two nearby and, normally parallel,
tracks. This connection provides the means for trains to pass safely from one
track to the other. A crossover provides operational flexibility: trains are able to
operate in the reverse direction to the normal pattern for special purposes (such
as performing maintenance functions). Crossovers are normally utilized at the
ends of a rail transit line, to allow trains to perform a “turn-back” operation.
Future crossover benefits include the maintenance of trackbed and pavement
without any major interruption to the rail operations, though vehicular traffic
impacts would have to be addressed.

There is currently only one existing crossover within the street running portion of
the LRRT line. This crossover is located at the Erie Canal Harbor station and
allows trains to reverse their direction or continue onto the NFTA rail yard. An
additional crossover was originally planned as part of the LRRT system
construction near Church Street; however, due to budget constraints the
crossover was shelved. Certain infrastructure was installed including the base
slab for the track, gapping of the catenary poles and the isolation switches.

NFTA has indicated that the installation of this originally planned crossover would
provide additional operational capacity and flexibility. The crossover could
facilitate single-track operations during the construction of this project and
provide long-term benefits for NFTA during periods of high maintenance
requirements. Decisions associated with phasing and cost are discussed further
in Sections 9 and 10.

At various times, installation of the crossover at Church Street has been
considered. It has been felt that having the crossover in place would aid greatly
in conducting track and roadway maintenance and upgrading. An analysis
conducted by NFTA in 1992-showed improvement in operating flexibility. Further,
the analysis indicated cost savings after allowing for the construction cost of the
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Church Street crossover. Also, the analysis projected further future savings in
pavement and track repair costs.

The NFTA analysis conducted in 1992 projected the construction cost at
$1,610,000, without construction management/administration costs.
Subsequently, in 1997, NFTA projected a cost for the Church Street crossover of
$2,600,000, plus $480,000 in costs for design and construction
management/administration. Using Engineering News Record Cost Index
information and other data, the probable construction cost estimate, in 2006
dollars, for the crossover would be approximately $3,500,000. This cost would
include track materials, switches, track slab removal and replacement,
subsurface drainage, fasteners, stray current provisions, catenary pole
adjustments, train control and communication wiring, design, and construction
management/administration.

Consideration for the Church Street crossover is evaluated as part of the overall
project costs discussed in section 10.

The current Erie Canal Harbor crossover is located mid-block between Scott
Street and Exchange Street. When this segment is reopened to traffic, the use of
this crossover would be limited to times when the road is closed. Therefore, an
additional crossover south of Scott Street is required to maintain LRRT
operations. The actual position of the crossover will be evaluated further during
the final design phase in coordination with other projects currently being planned
for this area.

Overhead Catenary System
Overhead Catenary System (OCS) Pole Relocations

The existing OCS is supported by poles located in the center of the trackbed.
The poles are up to 18-inches in diameter and are spaced between 130 and 150
feet apart. The poles are supported on 3'-6” diameter pier foundations, 14 to 21
feet deep, that extend to the trackbed surface with the anchor bolts projecting
above the surface. The poles create a fixed object hazard in the center of the
road for the proposed vehicular traffic as well as limit the useable width of the
roadway. A study was performed comparing retaining the poles in the trackbed
center versus removing the poles and installing new poles outside the trackbed.
The relocation of the catenary poles outside of the trackbed will provide travel
lane widths of 11°- 9”. If the poles are not relocated then the poles will have to be
protected from the vehicular traffic. This would be done by providing a 3-foot
wide median (6 inches high) between the catenary poles. The provision of this
median would reduce the lane widths to 10’-3”. Comparison of these alternatives
is discussed further in Appendix H. There is a cost saving of approximately $2.5
million by retaining the poles; however, the safety concerns and aesthetics must
be considered.

Given the overriding improvement in safety to the roadway and train boarding
requirements, removing the poles from the trackbed is the preferred alternative.
The poles would generally be in locations similar to the existing light poles in the
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sidewalks. Underground utilities and vaults will impact the final placement of the
poles. The poles will serve a dual purpose as both catenary support and lighting.

Given the location of the poles, cross-span wires are proposed to support the
existing contact and messenger wires in the trackbed, in lieu of bracket arms.
The cross-span wires will connect directly to the poles to maximize accessibility
for emergency responders by not having additional longitudinal wires outside of
the trackbed. Aesthetics will not be adversely affected, as the number of poles
down the corridor will actually be reduced by the removal of the center poles.
The catenary poles will be designed to look consistent with lighting for the project
area.

The supporting hardware consisting of isolation switched and anchor poles will
also be required.

Utilities (Trackbed)

When the LRRT was installed in the 1980’s, utilities were generally relocated
outside of the trackbed. The relocations were performed to provide room for the
train control and traction power duct banks and structures located between the
rail support slabs as well as avoid future impact on rail operations to access
utilities. The duct banks generally run the entire length of the LRRT surface
section and consist of one 6-way, 4-inch concrete encased duct for rail system
traction power elements and one 8-way, 4 inch concrete encased duct for train
control and communication elements. The duct banks are connected throughout
the surface section with 8 wide by 8’ long by 6’ deep manholes, which also serve
as splice points for 2-way, 2-inch concrete encased duct banks which feed
existing catenary poles along the rail system. The LRRT system ducts are used
by a number of tenants, which include Time Warner Cable (formerly Adelphia
Communications), AT&T and MCI Communications. Utility crossings as well as
some abandoned sewer and waterlines are known to exist within the trackbed.
Major utility crossings include a 48-inch and 20-inch diameter water transmission
main south of the HSBC building as well as 36 inch diameter transmission mains
at Court Street and Huron Street. Numerous smaller diameter water mains cross
at various intervals throughout the project corridor. Additionally, Electrical, Sewer
and Telephone facilities cross at various locations within the project limits. No
utilities will be installed within the trackbed under this project with the exception
of additional conduits as needed for train operations.

Drainage

The existing drainage along Main Street is provided by a closed drainage
system. Trench drains are located within the curbed section of the trackbed and
run perpendicular to the tracks at regular intervals. These trench drains were
installed as part of the trackbed construction in the 1980’s and have been
upgraded/retrofitted as part of the maintenance program. Trench drains along
the trackbed are connected to catch basins along the sidewalks. These catch
basins carry the stormwater to the main combined sewer trunk lines. There are
various outfalls located along Main Street for the combined system.
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As part of the project, rehabilitation or replacement of the trench drains and
installation of new underdrain is proposed subject to the trackbed rehabilitation
approach. Additional drainage inlets will be placed based within the trackbed as
needed. Overall, the drainage patterns along the Main Street corridor will not
change, as the roadway/trackbed profile will be retained.

Train Control

Within the street running portion of the LRRT service, the train control consists of
the following apparatuses:

Inductive Loop (AVI also located at Scott St.)

Station Start Light

Traffic Intersection Controller (TPS System)

Alstom’s Datatran (Train Location Indications)

Onboard Transponder activated through operator push

Train Control Signal/Track Circuit/Power Switch (Erie Canal Only)
Supporting Hardware (Control Cases, Power, Cabling)

Nookrhwbh=

On the street portion of the system, the on-board or Car borne portion of the
Train Control System is switched to the off position by the operator selecting the
street running mode on the control console of the LRV. The operator is then
restricted by operating rules to 15 MPH Maximum Authorized Speed (MAS) until
8 PM at which time the operator can run at 20 MPH MAS. The system safety is
within the hands of the highly skilled control of the LRRT operators. The
carborne “Over-speed” protection while in the surface mode is set to trip at 28
MPH.

In this type of operation, the train operator becomes the critical portion of the
Train Control system in two ways. When operators receive an indication via the
“‘Ready to Depart” light, to leave the station, they push a button on the control
console of the LRV, which in return transmits a frequency signal into an inductive
loop that is located within the concrete portion of the track bed near the mini-high
portion of the station. The loop receives this transmission and determines the
validity of the request, at which point a closed contact is made within the Train
Control cabinet located at the stations which completes a circuit that is
transmitted from the intersection controller located at the cross street. When the
signal is received, two things occur. First the system returns an
acknowledgement that the signal has been received by the traffic controller and
illuminates a starter light located just in advance of the mini-high portion of the
station. This acknowledgement tells the operator that the traffic controller has
received the request and that they can proceed toward the intersection. In
addition, the traffic controller acts upon the request in several ways. The
controller determines at what point the controller is in, in the normal timing
sequence and depending upon those conditions initiates a request to change the
traffic light signals to allow the LRV to proceed through the intersection
unobstructed.

The second critical area is at the Erie Canal Harbor Station where the operator is
the completion part of the routing selection process. Depending upon which
platform is currently occupied at the Erie Canal Harbor Station, the operator may
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need to change tracks and enter into the Erie Canal Harbor Station platform on
the outbound side. For this to occur several things need to occur, one the vital
train detection circuits must make the determination that it is safe to throw the
power switch machine from the normal (straight track operation) to the reverse
side (crossover rail operation). With these circuits satisfied the LRV dispatcher
back at the Operations Control Center makes a request for the switch to operate
to the reverse position. No action occurs until the operator selects the switch to
also go to the reverse position on the LRV control console, at which time an
agreement or a hand-shake occurs between the wayside portion of the Train
Control System and the OCC the system then moves the switch points to the
reverse position and a wayside authorizing movement into the station displays a
proceed aspect.

The OCC monitors the street running operation remotely based upon a station
check-in, check out system that is a subset of the train starter signals. The
dispatcher cannot determine the exact location of the LRV but rather can only
determine the last station that the LRV was at and waits until an arrival at the
next station is sent. Should no signal be sent from the next station the OCC will
continue to display the location of the LRV at the last known station. Should the
dispatcher wish to hold an LRV at a particular station location either in response
to an emergency or to re-establish a correct headway, the dispatcher must
contact the LRV operator over the LRRT dedicated radio frequency.

The intersection traffic controller that receives the LRT station request and
determines the signal sequence is the original equipment that was installed in the
early 1980’s. The system is well beyond its useful life to the point that when
parts are needed they are obtained from a spare parts supply that the LRRT staff
has accumulated from NYSDOT when they retire or renew traffic controllers
statewide.

The traffic controller logic was designed by an independent contractor who
assembled the parts and performed the programming required for the LRT traffic
preemption logic. This contractor is no longer available and the supporting logic
documentation is obsolete. Replacement of the controller is necessary to
maintain the existing system as well as to interface with the proposed traffic
signal system discussed under Section 3.

Train Control (CTC Communication)

This subsystem of the Train Control system provides the communication device
between the wayside TC system and the OCC. The system is responsible for
transmitting non-vital controls and indications required by the Train Control
System. This subsystem is based upon General Railway Signal (GRS) (Now
Alstom) Datatran (8) communication system. This subsystem is obsolete and
only minimal support for replacement and/or repair can be obtained from Alstom.

External Communications
From conversations with NFTA staff, it was noted that HSBC has installed

underneath the LRRT track infrastructure an essential Fiber Optic cable separate
from the NFTA duct system. Interruption and/or damage to this cable could
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result in severe legal penalties to NFTA. Work in and around the HSBC area will
need to be closely monitored and staged with NFTA and HSBC staff to assure
protection of this cable during the construction phase of this project.

There are fiber optic cables for 6 outside utilities running through the LRRT Cable
infrastructure conduit duct banks within the street running section. Below are the
current names of these six organizations. Prior to beginning design, each
organization should be contacted. Currently, these six organizations are:

University of Buffalo

AT&T

Time Warner Cable (formerly Adelphia Communications)
Metropolitan Fiber Systems

QWEST Communications

MCI

These leased lines (conduits) will need to be treated in the same manner as the
LRRT communication systems. Fiber Optic Cables as well as communications
and train control cables loop in and out of each “Green Cabinet” (discussed in
Section 5), and associated with each surface station will have to be relocated
prior to their removal or relocation to maintain service.

4.9 Summary

A primary consideration in determining the extent of improvements related to the
trackbed and rail is cost. The trackbed can be utilized by car traffic for the next 5
to 10 years with limited work being performed on the pavement. Ultimately
reconstruction of the trackbed, including installation of subsurface drainage, will
be required. Due to the cost limitations as discussed in Section 10, the following
improvements are proposed:
e Minimal trackbed pavement repairs.
¢ Rehabilitation of existing trench drains.
e Removal of catenary poles within the trackbed and installation of new
catenary poles in the sidewalks to support the OCS with cross-span wires.
e Relocation of OCS switch housing.
e Cable relocations associated with station shifts.
Replacement of traffic signal controllers and software to interface with the
Train Control System.
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SECTION 5 — STATION REHABILITATION AND LOCATION

There are 6 sets of stations, in-bound (west side) and out-bound (east side), on the
surface section of the LRRT system. The stations are identified as Erie Canal Harbor
Station, Seneca Street Station, Church Street Station, Lafayette Square Station,
Fountain Plaza Station and Theatre District Station. The stations are generally located
on every other block with the exception of the Fountain Plaza and Theatre Stations,
which are located on adjacent blocks. The goals of the preliminary station design effort
are to develop station design concepts that do not dominate the landscape or
architecture, while providing for weather protection as well as maintaining accessibility to
the LRRT system. Evaluation of the existing station locations and strategic placement of
the redesigned stations is a significant component of the preliminary design effort.
Exhibits, which relate to the text for this Section, are included in Appendix B of this
report.

5.1 Architecture

A number of concerns have been identified over the condition of the existing
stations. The size of the stations has been identified as a concern as they tend
to block exposure of the existing buildings. The existing stations range in length
from 60 feet for the Church Street Station, to over 170 feet for the Fountain Plaza
Station. The existing Erie Canal Harbor Stations are over 240 feet in length,
which include dual platforms required for the current LRRT switchover
operations. The existing station area includes platforms, ramps and covered
areas within the train boarding area. The existing station structures are dark,
non-transparent and create hidden spaces. Pealing paint and corrosion are
some of the maintenance problems that exist on the structures.

The proposed station design concepts will incorporate strategies, which will
create a greater sense of transparency including clear glass wall panels and
translucent roof panels. The architectural theme is one of compact transparency.
The streetscape behind and beyond each station will be more visible than
currently accommodated by the existing stations. Storefront visibility along Main
Street is of primary importance encouraging public interface and reducing blind
corners, which currently exist along the transit corridor. The construction of
stations, which do not compete with the existing architectural vocabulary on Main
Street, is an additional programmatic requirement. Use of stainless steel
materials where possible will help in reducing the overall maintenance of the
structures. Improved lighting within the station areas will enhance security.

A uniform station length is proposed in order to standardize components,
facilitate maintenance and future rehabilitation of the structures while minimizing
their size. A station area length of approximately 42 feet is proposed for each
station, which is approximately 2/3 of the length of the Church Street station and
is similar in size to the Events Station located south of the Erie Canal Harbor
Station. The depth of the station area is approximately 14 feet, which will allow
for a sidewalk width of over 20 feet between the stations and building fronts.

FINAL DESIGN REPORT 5-1 8/23/2006
PRELIMINARY DESIGN



MAIN STREET MULTI-MODAL ACCESS AND REVITALIZATION PROJECT

5.2

5.3

5.4

Boarding Area

The boarding areas within each station are separated into two waiting areas. The
elevated platform at approximately 30” above the sidewalk grade level and 36”
above the rail is intended for passengers with accessibility requirements or those
with limitations which will not permit at grade boarding via the foldout train steps.
Accessible by a ramp with a 1:12 slope and a stairway, the elevated platform is
designed to accommodate 2 wheel chairs and 3 ambulatory passengers. The
grade level boarding area is sized to accommodate approximately 20 ambulatory
passengers at 7 sf per person within the sheltered enclosure. Benches are
provided for both boarding areas with the ticket machines accessible in the at-
grade boarding area. Proper lighting of the boarding areas will enhance security
as well as improve the overall look of the stations.

In addition to the sheltered boarding area, non-sheltered boarding areas will be
provided as part of the streetscape design. These areas are discussed in
Section 7 of this report.

Weather Protection

Each station is protected to the fullest extent possible to create a shelter, which
will provide protection during inclement weather. Shelter overhangs on all sides
provide additional protection for station occupants. The selection of a roofing
panel which is ftranslucent and which does not telegraph surface debris
accumulated between periods of regular maintenance would be an optimal
material choice. Either tinted glazing or prefabricated translucent panels would
meet this objective. The selection of stainless steel for structural components is
a logical choice for a highly durable and attractive finish. Transparent wall panels
with minimized openings of 5 feet will provide wind protection, which is a concern
within the project corridor. The wall panels in the ground level area would be
setback from the curb a minimum of 4 feet to allow for maneuverability of transit
users.

Accessibility

Currently, train accessibility is provided for those in need of assistance via ramps
to the raised platform areas, which extend to the door opening. The existing
platforms overhang the curb line by approximately 6-inches. The timber boards
which are mounted to the face of the platforms to fill the gap between the
platforms and train doors have been dislodged numerous times by emergency
and delivery type vehicles that drive along the trackbed. As described under
Section 2, there is a need to create a 2-foot clear zone adjacent to the curb line
to prevent future incurrences. Several considerations were evaluated to
accomplish this, which include elimination of raised platforms through train
mounted or wayside lifts, as well as setting back the raised platform and installing
train mounted or platform mounted bridge plates. Shifting of the curb line was
also evaluated which would require modifications to the foldout train steps. The
high cost of the train step modifications, over $12 million, along with
implementation, maintenance and operational concerns eliminated this option
from further consideration. Train mounted lifts at a cost of almost $6 million for
the LRRT fleet, implementation time constraints relative to the current mid-life
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project for the LRV’s and operational impacts that would likely increase station
dwell times anywhere from 2 to 6 minutes depending on the user’s abilities, when
lifts are required were key considerations for eliminating the train mounted lift
option by the Technical and Advisory Committees. Wayside lifts pose significant
operational and maintenance concerns as other systems which have wayside
lifts have experienced dwell times up to 8 minutes, breakdowns due to weather
exposure and require the train operator's assistance. Therefore, wayside lifts
were eliminated from further consideration.

The preferred option selected by the Technical and Advisory Committees is to
continue to use raised platforms accessed by a sloped ramp with the platform
setback 2 feet from the curb. The two remaining considerations relative to using
the raised platforms are whether to use train mounted or platform mounted
bridge plates. While train mounted bridge plates have benefits of weather
protection allowing for flexibility in aligning with the platform, the primary
concerns are the $2 million to $3 million price tag to retrofit the fleet,
implementation constraints with the train mid-life rebuild project and operational
concerns should there be a mechanical failure with the plate extended as the
train would be shutdown until the problem is corrected. As such, the Technical
and Advisory Committees prefer the implementation of a folddown type, platform
mounted bridge plate. The folddown plate option would be incorporated into
each phase of construction unlike the train-mounted option, which would have to
be completed prior to the completion of the initial construction phase.

The fold down plate would create a physical barrier at the edge of the platform to
protect the edge. The fold down option will facilitate a manual override operation
in the event of mechanical failure to mitigate impacts on rail service, as exposure
to the weather creates an operational concern for platform-mounted plates. The
plate design will include an edge barrier at least 2-inches high to prevent mobility
aids from slipping off the edge, interface with the train control system for
automated use to minimize operational impacts, a slip resistance surface, and
visual and/or sound delineation to alert the public of its operation. A minimum
length of 8 feet for the bridge plate was specified by NFTA in order for the train
operators to properly align the door with the plate. The cost for implementation
for all of the bridge plates is estimated at approximately $1.0 million in 2006
dollars.

The raised platforms are generally designed for persons in need of assistance to
board the train at a level plane (such as handicapped persons, elderly people or
people with strollers). The ground level station boarding areas will be provided for
those able to use the train steps. The train stations will be designed to provide
improved weather protection to all train users.

Equipment and Furnishings

Benches incorporated into the boarding areas must be low maintenance and
durable similar in material to those chosen for the shelter. Ticket machines
provided either at the stations or another location must be accessible and
sheltered for user facility. Additional components for each station include station
location maps, message boards and signage. As themes for the design of
landscaping and other urban design elements including lighting continue to

FINAL DESIGN REPORT 5-3 8/23/2006
PRELIMINARY DESIGN



MAIN STREET MULTI-MODAL ACCESS AND REVITALIZATION PROJECT

5.6

develop, the equipment and furnishings should reflect these themes
incorporating them into a comprehensive environment. Further incorporation of
large-scale elements like the panel boxes is of primary importance and can be
addressed when the ability to downsize or relocate them has been further
determined in the design process. Provisions will be made for keeping the ramp
areas free of snow and ice during the winter weather through heating elements in
the ramps.

Station Locations

Existing station platforms and shelters are located approximately 1000 feet apart
on average with the exception of the Fountain Plaza and Theatre District
Stations, which are approximately 800 feet apart. The Erie Canal Harbor Station
has dual platforms in each direction to accommodate the current staging
operations employed by the LRRT system as it functions as the start and end
station for the system. The Events Station is located just south of Scott Street
and is used only for Arena events and not during normal system operations.

Generally, the intent of the design is to maintain stations within the general
vicinity of their current locations in order to minimize disruption to current LRRT
system operations and maintain convenience for the transit users. Other factors
that influence the decision for station placement include vehicular traffic
interfaces, lane transitions and required operational changes.

e The Erie Canal Harbor Station is currently able to function as the start
and end station for both the in-bound (west) and out-bound (east) tracks
by utilizing the double crossover north of the station and the train control
system. However, post construction operations will not be able to
continue in this manner once vehicular traffic is sharing the trackbed.
Therefore, there is no longer the need to maintain dual platforms on each,
allowing single platform and shelters to be placed on each side. The
proposed location for the Erie Canal Harbor Station platforms would align
with the existing platforms at the far end of each approach. Coordination
with the Bass Pro project may ultimately effect the final location of the
station platforms in this block. Shifting of the Events Station will have to
be coordinated with the proposed development projects at the lower end
of Main Street, and will require further evaluation during the final design
phase.

¢ Slight shifts of the Seneca Street Station platforms are proposed to allow
for the addition of parking on each end of the block as well as to provide
the recommended vehicle storage lengths identified by the traffic model.
The resulting shifts away from the Seneca and Swan Street intersections
are approximately 35 feet for both the in-bound and out-bound platforms
respectively.

e Parking and vehicle storage lengths are key reasons for the approximate
100-foot shift to the north for the in-bound Church Street station platform.
The out-bound station platform requires a shift to the south of just over 10
feet in order to accommodate the proposed Eagle Street connection.
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The in-bound Lafayette Square Station platform will remain in
approximately the same location as currently exists, while the out-bound
station platform is proposed to shift approximately 40 feet to the south to
accommodate parking.

The Theatre District and Fountain Plaza stations were evaluated
collectively due to the closer proximity of the two stations than any other
stations on the surface section of the LRRT system. Generally, the
surface stations are located on every other block except for the Fountain
Plaza and Theatre Stations, which are on consecutive blocks. The out-
bound Theatre Station is within 700 feet of the Chippewa Street
intersection. In order to accommodate the necessary travel lane
transitions around the portal along with associated delineation and
warning measures, the distance between the station and Chippewa Street
would be reduced by approximately one half. The existing out-bound
Fountain Plaza Station is located just south of the Chippewa Street
intersection. Input was sought from property owners in both the Theatre
District block as well as the 700 block on placement of the Theatre District
Stations. The general consensus from stakeholders and the Advisory
Committee was:

o The resulting close proximity of the Theatre and Fountain Plaza
Stations minimizes any benefit for having both stations.

o Drop-off zones are important in vicinity of the theatres for patron
access.
Stations in the Theatre block severely limit parking.

¢ Shifting the Theatre Stations to south end of Theatre block would
negatively impact residential and hotel properties due to noise
concerns.

Based on the above issues and concerns, the consensus is to combine
the Theatre and Fountain Plaza Stations and locate them in the Fountain
Plaza block similar to the current Fountain Plaza Station locations. The
recommendation to place them in the Fountain Plaza block is supported
by the larger daily LRRT system ridership in the Fountain Plaza block
than the Theatre District block. Additionally, the proposed locations of the
Fountain/Theatre Station platforms are strategically placed to attempt to
balance the open views of Fountain Plaza as an important public space
while accommodating parking at the north end of the block. A shift of
approximately 50 feet to the south is proposed for the in-bound station,
which will address vehicle storage requirements identified in the traffic
modeling analysis. A 25-foot shift to the south is proposed for the out-
bound station platform in order to provide adequate vehicle storage length
while keeping the platform close to the Theatre District.

5.7 Communications, Power and Monitoring
The communication system of the LRRT is the backbone of the operation. The
system supports Closed Circuit Television Vision (CCTV), PACE Emergency
Communication at station platforms, Public Announcement (PA) system, and
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Automatic Fare Collection (AFC), NFTA Police, Maintenance and LRRT Radio
frequencies. In addition to these systems, the Power/Catenary remote
Supervisory Control and Data Acquisition (SCADA) system and the Train Control
System both in the tunnel and for the street running operation are supported by
the LRRT communication system. At the core of this system is a 48-Fiber Optic
cable, which provides the vehicles for all of these systems to successfully
communicate between the field operations and the Operation Control Center
(OCC).

The system has two distinct parts that are based upon varying technology. The
fiber optic cable provides the “express” portion of the system, while a 50 pair
communications cable picks up and supports the wayside functions at particular
locations. This type of system architecture is common and reduces the amount
of splices and possible level losses along the wayside system. At specific
locations, the fiber optic cable is terminated and the 50 pair communication cable
breaks out or provides input into the Fiber optic cable. The combination of the
fiber and the traditional copper communication cable provide the cable
infrastructure for the entire communication system.

CCTV

Unlike the train control, some portions of the communication system have been
upgraded. In particular, the CCTV portion of the system is state of the art and
provides excellent quality video resolution along with a new control and
monitoring system back at the OCC. The system was installed in 2002 and with
the exception of several problems with the overall Digital Light Projection (DLP),
display the system has been extremely reliable. The cameras are PELCO an
excellent manufacturer of security cameras and should provide the LRRT years
of successful operation.

The CCTV does however use up quite a few of the fibers within the fiber optic
cable as each station along the line has a dedicated fiber that provides the digital
based signal from the cameras mounted on the mini-high portion of the station
back to the control and monitoring station. The system is manned and operated
by the NFTA Police force dedicated to the LRRT operations, who work closely
with other law enforcement agencies, fire departments, and the LRRT Power and
Train Dispatchers. The officer that monitors the camera system reported that the
current system meets their needs exceptionally well. The system has built in
intelligence to the point where if a passenger at a station pushed the emergency
control phone at the station the camera for that particular station is immediately
displayed and the emergency phone is connected to a phone located right on the
officers console. He can then from the same console determine a method in
which to react and at the officers finger tips has connection ability to any of the
emergency response teams or organizations that could/would be required.

Public Announcement

The PA portion of the system is a traditional system found on many properties in
the late 1970's and early 1980’s. The system has performed and been
maintained extremely well but has also reached the end of its useful life. The
Aztec-Lansing system is a fairly simple system, which allows the dispatcher
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within the OCC to broadcast system wide announcements or target an individual
station. The systems at the station consists of a local power supply, the field end
of the Aztec Lansing communication package and two PA type speakers
mounted under the roof of the mini-high platforms in the surface stations.
Passenger Assistance Communication Equipment (PACE)

At each mini-high platform along the street running portion of the system a device
allows passengers to either select information or call NFTA police in an
emergency. Back at the OCC the system is interfaced into the CCTV system,
which when activated a dedicated Video Display Unit (VDU) on the NFTA Police
surveillance system pops up showing the location from where the call is being
initiated. The system consists of a basic speaker/phone device with the built in
functionality described above. This system will need to be replaced or relocated
depending upon the project phasing selected in accordance with the new station
location and mini-high platform.

Passenger Information Displays (PIDS)

The PIDS are relatively new, installed during the late 1990’s and possess the
capabilities of most modern day digital displays. The signs were manufacturer by
Daktronics one of the premiere manufacturer of addressable LED text message
signs. The signs can be addressed from NFTA’s OCC when necessary, however
under normal conditions the signs re-play a pre-determined message usually
relating to the station and passenger security. Given the age and capabilities of
this system it should be maintained under this project and re-located along with
the station.

Automatic Fare Collection (AFC)

The AFC has been renewed since the original operations of the line. The system
is based upon current technology with video display units (VDU) that perform the
interface between the patrons and the system. A money collection system
intakes the funds and places them within a secure box within the AFC housing.
The system is sophisticated enough to perform remote reporting to the LRRT
staff at the NFTA yard and shop facilities. The money or funds are collected by
LRRT staff (Police and Communications) on a daily or as needed basis. Newer
AFC equipment is also starting to make its way to the LRRT stations, which offer
patrons additional ways to pay (debit/credit cards) as well a more user-friendly
VDU display. Each station has multiple AFC interface units more than supporting
the need of the patrons at times along the street running service.

Wayside Radio

The wayside radio portion of the system consists of three talk-groups and has
been recently upgraded to add the Buffalo Fire Department. This system is an
800 Mhz “trunked” system and is based upon Ericsson equipment. The LRRT
surface radio system is supported by three Microwave Sites at:

e HSBC Tower
e Boston
e Lancaster
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This core system provides excellent service with a coverage rate of
approximately 95% system wide. Wayside Radio equipment does not exist along
the wayside in the street running portion of the system, so from a station
standpoint will not require re-location or modification.

The tunnel portion of the radio system is support by bi-directional amplifiers at
each station along with Omni - Antenna's mounted on each roof. Through the
tunnel portion, a slotted Radiax (leaky) cable runs the entire way.

Supervisory Control And Data Acquisition (SCADA)

Along the street running area of the system, only certain areas contain SCADA
equipment. The SCADA system provides the OCC Dispatchers the ability to
control and monitor the conditions of the Catenary Traction Power System.
Monitoring and control of the system is accomplished by the SCADA system.
Dispatchers wishing to isolate or turn off portions of the traction power system
can perform this task back at the OCC. The office system was provided by QEI
Electronics, which has been involved in the electric traction power field for many
years. The current wayside systems that support the LRRT operation today are
nearing the end of its useful life and will require replacement in the near future.

The system AC & DC circuit breakers and isolations switches that can remove or
return power to the traction power system. Through the use of Remote Terminal
Units (RTU) located in several locations along the LRRT, system messages are
transmitted and received from the OCC.

The communication system has been updated in some areas and these
subsystems should be retained and relocated where possible, this includes:

1. CCTV
2. PIDS
3. AFC
4. PACE

Other portions of the communications system will need to be renewed or installed
new to bring the technology up-to-date. These subsystems are:

PA

Emergency Call Box Phones

Wayside Phone

Conduit Duct Bank and Communications Cabling

el

Factors affecting potential modifications or replacement of system components
include:

¢ Proximity of equipment with relationship to station location.
e Age and condition of the existing system.
e The need for improved technology
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Power and communications are routed through control panels at each of the
stations. The existing “Green Cabinets” are large and create a visual barrier. It
is anticipated that the panels can be reduced in size by at least one third and
incorporated into the station structures. The “Green Cabinet” in the vicinity
existing out-bound Theatre Station houses the interphase to the tunnel ATC and
will have to be relocated to outside of pavement areas with the proposed
consolidation of the Fountain Plaza and Theatre Stations.

Summary

The proposed concept design for the stations call for a significant reduction in
size from the existing stations, at 2/3 the size of the smallest station, and about 4
of the size of the existing Fountain Plaza Station. A station area approximately
14 feet by 42 feet, including a raised platform is proposed throughout.
Transparent, translucent, stainless steel are the types of materials that will be
incorporated. The platforms will be setback 2 feet from the curb line to meet the
clear zone requirements. Automated, platform mounted bridge plates; 8 feet in
length are proposed to bridge the gap. Consolidation of the Theatre District and
Fountain Plaza Stations are proposed in order to accommodate a safe and viable
design for the 600-block segment, which has to contend with the train portal
interface. Incorporation of the power and communication control panels into the
station structures will further reduce the visual impact of the stations on the
environment. Relocation of the CCTV, PACE, PIDS and AFC system
components is planned for the new stations. Replacement of the PA system,
emergency phones and a wayside phone is required due to their age and
condition. Relocation of communication lines through the new control panels
would require close coordination with the cable owners.
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SECTION 6 — ACCESSIBILITY/ADA COMPLIANCE

Maintaining accessibility for transit riders as well as insure accessibility for all throughout
the project corridor is an important objective for the project. Compliance with all
applicable code requirements set forth by ADA, ANSI, NYS and FTA must be achieved.
Specific elements of the preliminary design effort are discussed below.

6.1

6.2

6.3

6.4

6.5

Sidewalks

The generally wide nature of the sidewalks throughout the project corridor will
insure adequate maneuverability space. The streetscape components will be
placed in a manner to maintain and enhance accessibility. Discussion of the
design of these elements is included under Section 7. The sidewalk cross-slopes
will be designed to comply with the ADA requirements. Specific grading will be
developed as part of the final design effort.

Crosswalks

Accessible ramps (1 on 12 or flatter) will be provided at each intersection
crosswalk. All ramps will include detectable warning fields. The width of the
ramps will be sufficient to meet current ADA requirements. Wide, enhanced
crosswalks, 16 feet with a 2-foot border on each side, are being proposed as part
of the overall streetscape design.

Options being considered for reducing the excessive crosswalk lengths at the
Church Street/Division Street and Goodell Street intersections are being
discussed under Section 7. All proposed changes to these intersections are
subject to the approval by NYSDOT.

Station Areas

The train accessibility requirement is currently met at the stations. Raised
platforms with accessible ramps are provided at all stations for access to the first
car of each train. The proposed stations will retain the raised platform and ramp
features, as discussed under Section 5, in order to accommodate persons
requiring assistance. Automated, station mounted bridge plates are proposed to
fill the gap between the station platform and accessible train door. Warning
surfaces will be provided at the station boarding areas behind the curb and at the
edge of the raised platform for ADA compliance.

Parking

Designation accessible parking spaces will be evaluated for incorporation at
various locations throughout the project area. The spaces will be located with
consideration of the public spaces and various land uses.

Summary

All elements of the project design will be developed to comply with all current
regulations for accessibility for persons with disabilities.
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SECTION 7 — SIDEWALKS, STREETSCAPE AND URBAN DESIGN

Main Street is a major civic corridor through the heart of downtown Buffalo. The present
form of downtown echoes the importance of the street as the early development of the
city was largely born at the foot of Main Street in the present Erie Canal Harbor District.
Major commercial, retail, and entertainment facilities developed along Main Street as
downtown grew in a relatively linear fashion. As a result Main Street today functions as
a connective thread that integrates downtown districts and venues and conveys much of
the identity of the downtown area.

The redesign of Main Street offers the opportunity for the street to contribute positively to
the image of Buffalo by improving the quality of the streetscape. The re-introduction of
vehicular traffic will add vibrancy to the street with greater visibility and increased access
to businesses and at the same time the physical design of the streetscape will express
the significance of the street as a civic space. There is a great opportunity to create a
leafy corridor with high quality furnishings that becomes a major public amenity to the
growing downtown residential population, the existing downtown office workers, and
visitors alike who will be encouraged to linger longer and explore further.

This section outlines the parameters by which the streetscape component of the project
will be designed.

71 Existing Conditions

The existing character of Main Street is defined by wide sidewalks, limited
landscape elements, variable pavement conditions, and extensive architectural
treatment of the streetscape. Visually the street is interrupted by structures that
were intended to be lively additions to downtown that unfortunately are now
dated and maintenance intensive. Paving is problematic as unit pavers were set
on an inadequate base material causing differential settlement. Overall concrete
slabs are sound however cracking and heaving has occurred in areas
characterized by different sub-grade conditions. In many places planting is
restricted to raised planters that are too small to support mature trees and do not
offer pedestrians a place to sit. Seating options include small benches placed in
variable locations adjacent to planters and beneath transit shelters. Streetscape
elements such as lighting and trash receptacles are painted green, which if
combined with the red painted asphalt draw attention to these features. The
broad sidewalks offer the opportunity for street programs to occur such as the
Country Market. Areas that are used for outdoor seating for restaurants help
liven the street in summer months.

7.2 Districts and Street Typologies
At the onset of the project, the Design Team and Client Group identified four

districts within the Main Street Corridor that describe the streetscape character
and existing land uses today. These were:

District Boundaries
Entertainment District Goodell to Chippewa
Retail / Office District Chippewa to Church
Traditional Office District Church to Exchange
Erie Canal Harbor District Exchange to Scott
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7.21

Recognizing that changes in land use patterns will occur within the Main Street
Corridor in the future, the Design Team identified four Street Typologies as a
framework for design decisions. The four typologies are:

Typology Typical location

Station Areas 253 feet length of a station zone

Parking Areas On street parking, loading and drop off areas

Intersections Intersections including pedestrian  crossing
features and required sight lines

Unique Spatial Conditions View corridors and open space (contributing);
portal and overhead structures (challenges)

(See Appendix C, Exhibit 1)

Each typology is further defined and expressed through criteria that:
» Address pedestrian and vehicular safety
» Maximize on-street parking
= Create memorable streetscapes
» Address existing district character while planning for the future

Station Areas

Within the 11 block long Main Street project area there are a total of six stations
representing the at grade portion of the LRRT System, the special events station
is located south of Scott Street which is used during events at the HSBC Arena.
One station, the Theater District Station, has been consolidated with the Fountain
Plaza station. The remaining stations are located in the approximate location of
the existing stations and therefore occur at an interval of nearly one every other
block. Station locations are discussed in Sections 3 and 5 of this report.

The existing station boarding areas are delineated by a wider (21”) curb that is 6-
inches high to properly interface with the train steps. A narrower, lower (4” high)
curb exists in all other areas. The higher curb will be retained in all proposed
station areas. The length of the station boarding area is determined by the
maximum number of LRV’s that may be used at any one time. A total of four
cars has been established and a minimum length of 253’ for the station platform,
inclusive of the station shelter.

The width of each station area from the face of building to the curb is 37°-9” and
is comprised of three zones. From the curb, the first six feet is required
clearance that both accommodate station patrons and snow clearing machinery.
The next area, at a minimum of 16’-9”, is the station planting zone that
accommodates large planters with seating. These planters create a distinctive
Main Street environment that is comfortable and green. These areas serve not
only light rail patrons but also provides a respite for visitors, residents, and
workers in the downtown area. The final width established at each station area is
the remaining distance from the edge of the planting zone to the building face,
typically fifteen feet. Fifteen feet provides ample pedestrian circulation and the
opportunity for outdoor seating associated with a restaurant or café. Without
seating, the width of these areas may be reduced to twelve feet. (See Appendix
C, Exhibit 2 and 3)
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Design goals for the station areas are two-fold and include:
» Pedestrian safety boarding, disembarking, and waiting for the trains
= An aesthetically pleasing environment that provides comfortable shaded
seating within a distinctive setting on Main Street

The following criteria is recommended for pedestrian safety:

* A minimum offset from the vehicular travel lane of eight feet to any
permanent obstruction is suggested. This provides the ability of the
station patron to step back an adequate distance from moving traffic while
waiting for the train. This area should be kept free of all obstructions to
allow the station patron to view an approaching train without stepping
forward onto the curb. This is especially important with the use of the
light rail system by children and students.

* An unobstructed view for the pedestrian of any potential hazard including
moving vehicles or a suspicious person is suggested. The unobstructed
view should be maintained between the heights of 3 and 8 feet from the
surface of the sidewalk. Minor obstructions such as tree trunks and
signposts are acceptable as well as any required element of the light rail
station such as ticket vending machines. This view shed also provides
visibility of pedestrians from the vantage of automobiles on Main Street
which increases their awareness of the proximity of pedestrians to the
roadway curb.

The client group has requested the design team to explore the option of
constructing a traversable (mountable) curb in the station boarding area in order
to allow for additional parking. The idea was initially proposed as a compromise
to the decision by NFTA to retain the ability to operate with four car trains during
special events such as hockey games. Subsequently, the advisory
committee requested that the concept be implemented throughout the station-
boarding zone for the 2", 3™ and 4" train cars. NFTA currently operates with 2
car trains at all times and with 3 car trains during peak operating hours on a daily
basis.

At the direction of the City of Buffalo, traversable curb type parking is proposed
only along the 3™ and 4" rail car zone and will not be considered for the 2" car
zone. The parking in the 3™ car zone will be effective only during the non-peak
hours when only 2 rail cars are being used by NFTA.  Similarly, the 4™ car zone
would be used for parking daily, except for when NFTA operates with 4 rail cars,
which is during special events at the HSBC area. Proper signs would be posted
with the imposed restrictions for parking along in the 3™ and the 4" rail car zones.

Implementation of the traversable curb concept for parking within the station
boarding zones presents a number of challenges related to safety for LRRT
passengers, pedestrians and motorists. Additional study is required to determine
how these challenges can be adequately addressed. Safety and operational
concerns include:

e Interaction between motorists and passengers in waiting areas as
passengers tend to wait close to the curb.

e Establishing adequate clear zones between parking areas and LRV's to
provide passenger access and prevent view obstructions.
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7.2.2

e Balancing of the clear zone with vehicle maneuvering for parallel parking.
Too great an offset from the trackbed to parking spots will encourage
motorists to perform parking maneuvers entirely within the passenger
waiting areas.

o Establishment of adequate safety barriers at edge of parking for
pedestrian protection as vehicles must travel over a curb to park. This is
of particular concern during winter months when snow and ice are
present.

e Sloped curb within train step area.

o Establishment of vehicle restrictions to allow for safe LRRT operations.

These issues will be properly addressed for all station-boarding zones and
therefore will be studied further as part of the final design.

Parking Areas

The primary objective of the ‘Cars Sharing Main Street’ project is to provide
vehicular access to Main Street. This is accomplished by providing travel lane
(light rail track bed shared with cars) and new parking located parallel to the curb.
The amount of parking is maximized between intersections on non-station
blocks, with additional parking on station blocks either beyond the leading or
trailing end of the station area.

The width of the new parking bays, along the trackbed segments where wider
sidewalks exist, has been established at nine feet with an additional three foot
buffer between the parking bay and shared track bed. This additional three-foot
area provides safe access to a vehicle during the operation of light rail trains. In
the 600 block of Main Street, this dimension is increased to five feet, thereby
serving a dual purpose as a bike lane and buffer between parked cars and the
train. The length of each parking bay has been established as twenty-two feet.
In areas where the sidewalks are narrower such as around the portal, the 700
block, Eagle Street and Mohawk Street, eight-foot wide parking slots are
provided. The approximate number of short-term parking spaces proposed along
the project are 166 spaces between Scott Street and Tupper Street, 43 spaces
between Tupper Street and Goodell Street, 16 spaces along Eagle Street and 32
spaces along Mohawk Street. Approximately 250 parking spaces are proposed
within the project corridor. These however, do not include the parking in the
station zone areas.

Loading zones have been identified along the length of Main Street at each block
where a number of businesses do not have alternative off-Main Street access to
their building. There are a total of nine loading zones. They are typically
comprised of one or two parking spaces (22 or 44 feet) each in length with a
width of nine feet plus a three feet buffer. In the theater district, a zone has been
established that may be used for either vehicular passenger drop-off for Theater
District venues or loading and unloading during non-event hours. The length of
this zone is approximately 110 feet with a width of nine feet plus a three foot
buffer.

The sidewalk adjacent to parking will have the following dimensional criteria. To
allow for the clearance of snow at the curb, a six-foot zone without vertical
obstructions will be provided. For general pedestrian circulation a minimum 10-
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7.2.3

7.24

7.3

foot clear zone from the face of the building is accommodated which will increase
to a minimum of 12 feet where café seating might occur. The remaining area at
a dimension of either 9'-9” or 7’-9” will become the planting and amenity zone.
(See Appendix C, Exhibit 4).

Intersections

The highest priority at each intersection along Main Street is safety. Clearly
marked pedestrian crosswalks and un-obstructed views for pedestrians and
automobile drivers define the design objectives. Each intersection zone along
the length of Main Street is established as 50 feet beyond the curb of the
intersecting street. The exceptions are the smaller streets of Mohawk and Eagle
where 30 feet is established. Within these zones, no parking is permitted and
planting is kept at a minimum. Crosswalks are 20 feet wide and composed of a
simple stamped or scored concrete with a color variation that is distinct from the
remainder of the street pavement. Crosswalks on intersecting streets are located
such that the pedestrian path on Main Street is as straight as possible without
jogging toward the center of the street at each intersection. The stop bar is
therefore kept flush to the building face, which prevents vehicles from stopping
within the sight line of a pedestrian approaching the intersection on Main Street.
Curb ramps are located at the end of each crosswalk and comply with ADA
regulations dictating slope and the use of a tactile warning surface.

Unique Spatial Conditions

The Ellicott Plan for Buffalo as designed by Joseph Ellicott, is modeled on the
layout of Washington, D.C. Downtown has several public squares defined by the
intersection of radial streets with an orthogonal street grid. Three of these public
spaces occur along the length of Main Street and include Lafayette Square,
Roosevelt Square, and the open space at Division and Church Streets. The
design of the Main Street streetscape will respect these important public spaces
by the placement of planting, seating, and pavement scoring that reinforces the
original Ellicott layout. These areas are design opportunities that will serve to
enhance the public spaces. Design challenges characterize the remaining
unique spatial conditions, the 600-block portal and the HSBC and highway
underpasses, where the surrounding streetscape is not conducive to pedestrian
movement. The portal area will be addressed by replacing the existing fence on
the portal wall with a new, more transparent screening. Providing continuity to
the streetscape and aesthetic improvements that will enliven these environments
will improve the character and help unify Main Street.

Sidewalks & Materials

The design goal of the Main Street sidewalks is to improve pedestrian circulation
while accommodating various amenities that enhance the experience and
viability of Main Street. The width of the new sidewalks will generally range from
approximately 22 to 38 feet. Sidewalks will be wider in station zones and at
intersections, and narrower where on-street parking is provided. The minimum
proposed clear width for pedestrian circulation along any sidewalk on Main Street
is ten feet.
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7.4

7.5

Sidewalk materials will typically be poured-in-place concrete. Finishes may
include exposed aggregate, other textured finishes and distinctive scoring
patterns as well as stamped concrete, in limited areas. Colored concrete will be
considered and stone unit pavers will be reviewed for special use at historic
facades.

The layout of sidewalk amenities whether planters, street trees, signage, or other
vertical elements, will provide a minimum width of six feet clear at the curb to
allow the passage of snow removal machinery. This dimension of six feet, as
recommended by Buffalo Place, will be respected elsewhere to maximize the
ability to remove snow from the sidewalk. Additionally, snow storage areas will
be provided to allow for short-term storage before the removal of snow from the
Main Street district. (See Appendix C, Exhibit 5)

Pedestrian Amenities

The sidewalk amenities in the Main Street corridor should contribute to the
overall character of the districts and provide places for people to safely interact.
Pedestrian amenities should be distinctive in style and well-built. The following
list of amenities is a preliminary outline of those under consideration:

Item Material Size

Wood seating with metal

Benches
arms and legs

6 feet to 8 feet in length

Metal with powder coated

Trash Receptacles finish 30-40 gallon capacity

400-500 CF of soil should be

Planters Concrete with Granite ;
provide for each tree

Landscaping

New landscape elements will include deciduous shade trees, flowering trees, a
limited number of evergreen trees, deciduous and evergreen shrubs, perennial
and seasonal plantings. Due to the required street and curb reconstruction, all of
the existing street trees will need to be removed. New plantings will be used to
create distinctive zones within the corridor and provide seasonal interest. Plants
will be selected based on streetscape typology, amount of available sunlight,
sight line requirements, adjacent uses, maintenance requirements and planting
conditions.

An important goal of the project is to improve horticultural standards, including
use of continuous tree planting trenches for improved tree health. Current
research shows that an 8” caliper tree requires 500 cubic feet of soil for healthy
growth while a 16” caliper tree requires 1000 cubic feet of soil. A key
consideration in evaluating planting conditions on Main Street is whether in-
ground locations are available or if the required soil volume will need to be
planned for above-ground planters. Above ground planters will be considered at
some locations because of the high number of sidewalk vaults in the project
area, particularly between Huron and Seneca Streets.
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7.6

1.7

7.8

Trees to be used on Main Street will be selected from the City of Buffalo Forest
list.

Light Fixtures

A distinctive, but standard City of Buffalo approved luminaries will be used along
Main Street to ensure that replacements are timely and cost effective. The
lighting levels will be safe but not excessive. Location of light fixtures will, in part,
be determined by the required spacing of the catenary poles which are being
relocated from the center of the roadway to the sidewalks. These 30 foot high
poles will include street light luminaries with a lower level, pedestrian height
fixture on the same pole. The intermediate street and pedestrian light fixtures will
be in the same family of fixtures, located on lower height poles (typically 12 feet
high). The poles may include custom arms for banners and hanging baskets.

Other specialty light fixtures may be incorporated within the unique spatial zones,
particularly near the portal in the Theater District and beneath the elevated 1-90
expressway. In addition, outlets may be provided at select trees to allow for
electrical power that may be used for seasonal lighting

Events Spaces

The majority of downtown events occur at locations along Main Street. The
streetscape design should accommodate the event by providing adequate space
for the physical elements associated with each event. Designs should also
provide enough room and unobstructed views for the crowds in attendance. The
following chart identifies current events and location:

Name of event Location

Curtain-up Theater District
Tree Lighting Fountain Plaza
Thursday at the Square Lafayette Square

Main Street between Lafayette Square and Eagle
Street

M&T Events Series M&T Plaza

Country Market

Art Work

The incorporation of artwork into the project should be accomplished through the
development of an Art Master Plan for Main Street. This document could be
developed by the design team and would identify opportunities for the inclusion
of permanent and/or temporary art, coupled with the consideration of budget,
design requirements, and project schedule. The goal of the Master Plan would
be to identify the best opportunities and a thematic concept that would make art a
meaningful and exciting addition to the streetscape. Art objects may either be
incorporated as stand alone features such as a freestanding sculptural element,
or may be integrated into required elements such as benches, lighting,
pavement, or planters.
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7.9 Encroachments
Six buildings have sidewalk encroachments along Main Street.
Name of establishment Address Encroachment area
Use of encroachment area (Length x width)
Hyatt 532 Main Street 88 x 19'
Atrium
o s . . (2)4’ x 4’ columns
B’ District Police Station 695 Main Street encroaching 8’ into
walk
Bijou Girill ; , )
Addition 643 Main Street 63 x 10.5
Mgrket Ar(_:ade 639 Main Street 14’ x 14’ four post sign
Cinema Signage
Main Place 4 columns, 2 paired
Columns for Pedestrian bridge to 377 Main Street each side of street 13’
former AM&A’s from face of building
City Grill . s oy
Wood Patio Deck 256 Main Street 32°x 20
Verification of the permits for the use in the City of Buffalo right-of-way will be
performed during the final design. The encroachment issue will be resolved by
the City of Buffalo prior to the start of construction, since the reconstruction of the
sidewalks will impact these encroachments.
7.10 Utilities
As noted under Section 4, utility lines, with the exception of those required for the
LRRT system, were generally relocated outside of the trackbed prior to or as part
of the LRRT system construction. Therefore, there are numerous utilities located
under the sidewalk areas between the curb lines and building faces. A
description of the various utilities are listed as follows:
Sanitary Sewers
The sanitary sewer system along the project corridor, owned and maintained by
the Buffalo Sewer Authority, consists of a combined sewer system located on the
east and west sides of the trackbed running parallel to the project corridor. The
combined sewers throughout the project corridor are generally comprised of brick
and range in size from 12 to 36 inches in diameter. The sanitary sewer system
generally consists of five distinct segments, with sanitary sewer system outfalls
characterizing the segments. The combined sewers running south from the
project limits at Goodell Street and the combined sewers running north from
Court Street to the previously removed Genesee Street intersection just south of
Huron comprise the first two segments, with all flows from Main Street being
picked up by a seven foot outfall crossing the project corridor. The combined
sewers running south from Court Street to Swan Street comprise the third
segment, with all flows from Main Street being picked up be an eight-foot outfall
crossing the project corridor. The fourth segment runs from Swan to Seneca
Streets with all flows from Main Street being picked up by the outfall that crossed
the project corridor at Seneca Street. The final segment consists of all sewer
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systems south of Exchange Street, with all flows being picked up by the
Hamburg Drain outfall.

The current EPA and NYSDEC rules and regulations require that the combined
storm and sewer systems should be separated as part of the new construction.
No utility work is proposed under the preferred alternative and therefore the
separation of the combined system will not be a part of this project.

Waterlines

The water distribution system along the project corridor consists of 10 to 12 inch
diameter mains, located on the east and west side of the trackbed with several
crossings and hydrant branches located throughout the project. Waterlines along
Main Street were installed between 1980 and 1985; a majority of the waterline
section was installed during the LRRT construction period.

The waterlines are generally located in the sidewalk area between the trackbed
and R.OW. and run parallel with the trackbed. The west side waterline
terminates at the intersection of Main and Tupper, while the east side waterline
converges back into the roadway pavement beyond Tupper and continues along
Main Street. No improvements or relocation of the waterline is proposed under
this project.

Communications

Telephone and fiber optic lines owned by Verizon, World Com
Telecommunications, Adesta Communications, Fibertech Networks and MCI
Telecommunications are located at various locations throughout the project
corridor. The majority of the communication systems in the project corridor
consist of shared facilities, with single conduit and duct bank branches to provide
specific building feeds. Verizon owns several duct banks and manholes, which
are generally concentrated at the intersecting side streets, with minor branches
onto Main Street. Communications is further discussed in Section 5.6 in detail.

Electric

Electrical distribution systems along the project corridor are owned by National
Grid and generally consist of underground concrete encased duct banks and
manholes running throughout the project corridor. The majority of the electrical
distribution system was relocated outside the trackbed during the construction of
the LRRT system. The primary electrical duct bank runs parallel with the
trackbed and is comprised of 4-inch conduits, ranging from twenty to twenty four
in number. Feeder ducts branch off the primary duct bank at numerous locations
within the project limits to provide power feeds to rails stations, street lighting and
building services. Electrical transformers are located within the sidewalk vaults
throughout the length project corridor. The primary electrical duct bank is shared
by other utilities including MCI telecommunications and Adesta Communications
at various locations within the project limits. National Grid also owns and
maintains street lighting located within the project corridor. The street light poles,
luminaries and the cable are owned by the City of Buffalo. National Grid supplies
power on a demand meter system basis.
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712

Gas

Natural gas lines, owned by National Fuel Corporation are interspersed
throughout the project corridor. Medium and low-pressure lines, 3 inches to 16
inches diameter in size, cross the project at various locations from the project
limits at Scott Street to Chippewa Street with minor branches onto Main Street.
Low-pressure gas mains run parallel on both the east and west side of the
trackbed from Chippewa Street to the project limits at Goodell Street.

General Approach/Coordination

No major utility related work is anticipated at this time; however, due to the
nature of the project minor utility location work in certain areas may be required.
As part of the construction process all utility companies will be notified of the
construction and a pre-construction meeting with the various utility companies
will be scheduled.

Drainage

The existing drainage along Main Street is a closed system. A network of pipes
and catch basins collect the stormwater and drain into various combined sewer
trunk line outfalls along the Main Street corridor and side streets. The drainage
along the corridor is working as designed except for isolated locations where low
points have been created due to poor surface and sub-surface conditions. Inlets,
manholes and separated storm piping, generally 12" to 18” in diameter, were
installed throughout the project corridor as part of the station site work contracts
in the 1980’s.

The section between Goodell Street and Court Street consists of 16-inch to 30-
inch storm pipes, with catch basins, drainage manholes and inlets located at
regular intervals. The trench drains within the trackbed are also connected to
this system. This section of Main Street between Goodell and Huron Street
drains into a 7-foot combined sewer under Genesee Street. The section of Main
Street between Court Street and Swan Street drains into an 8-foot combined
sewer running along Swan Street. However, a section of Main Street between
Church and Mohawk Street drains into a combined system along Mohawk Street.
The section between Swan Street and Seneca Street drains into a combined
system under Seneca Street. Similarly, the area south of Swan drains into an
11-foot combined system located under Exchange Street. The Hamburg drain is
the outfall for the area between Exchange Street and Scott Street.

Replacements of drainage system components will be performed as needed to
accommodate proposed grading conditions, station components and streetscape
elements established as part of the final design effort.

Special Wind Conditions

HSBC Underpass / Seneca Street Station block / Main Place Block

Severe wind conditions occur in the vicinity of the HSBC center. Various wind
calming features have been installed near the underpass of the HSBC center and
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along the Seneca Street station block. These range from a metal passage
structure with curved roof between Seneca Street and the LRRT station to simple
metal structures. Wind calming techniques are being studied for this project, a
technique that best suits the purpose will be installed to provide wind calming
effects in the HSBC center and Seneca Street station areas. The pedestrian
bridge at the Main Place block includes a wind screen that slows the wind effects
in this block.

Feature Removals

Existing decorative art features are located at various locations within the project
corridor, specifically steel “gateway” arches located north of Scott Street and
north of Chippewa Street and decorative steel art features located at Mohawk
Street. Additional features at Eagle Street and between Huron and Chippewa
will also be removed. Feature removal is necessary to meet the objectives of this
project and to accommodate the new streetscape and urban design themes
being developed for this project. These features will be removed in their entirety,
including structural steel, electrical components and foundations.

Heated Sidewalks

Snow and ice accumulation along the sidewalks during the winter season can
cause problems if not maintained properly. Heated sidewalks are an option along
the Main Street corridor to reduce the maintenance costs related to snow
removal and deicing of the sidewalks. However, there are costs associated with
maintaining the heated sidewalks as well. Heated sidewalks will also require
replacement or repairs every few years on average. At present there are heated
sidewalks located in the downtown Buffalo area. The installation of heated
sidewalks was raised in the survey distributed in 2005. Responses were limited
but favorable by those who were willing to pay for the installation, up-charges
and the regular utility costs. Implementation of the heated sidewalks would have
to be performed under betterment agreements with property owners.

Summary

A successful redesign of Main Street is dependent upon providing convenient
vehicular access, a safe and comfortable experience for light rail patrons, and a
dynamic and attractive setting for pedestrians. The extensive length of Main
Street in downtown Buffalo requires both variety and consistency. Design
variation will occur by responding to distinct downtown districts while consistency
is derived from the dimensional standards inherent in the streetscape typologies.
Major design objectives include creating high horticultural standards that insures
the growth of healthy street trees and a distinctive yet simple strategy for the
inclusion of streetscape elements that reduces visual clutter while at the same
time provides a unique character to the street. The redesign of the streetscape is
intended to help facilitate the economic rebirth of Main Street.
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SECTION 8 — SAFETY AND SECURITY MEASURES

In addition to traffic safety measures being evaluated for the reintroduction of vehicular
traffic to the shared trackbed roadway, various other safety and security measures will
be addressed along the project corridor. Currently, the stations are monitored through
closed circuit television and NFTA police patrols the mall area. Expansion of the
monitoring system will be evaluated to enhance security along the entire corridor. Areas
that present unique safety challenges are the portal opening and the roadway segment
under One HSBC Center. Lighting improvements will be evaluated to help create a safe
feeling for pedestrians. The interface with cars, trains, bicyclists and pedestrians will be
addressed in the project design.

8.1 Lighting

The proposed lighting for the project must provide for safe levels along the
roadway/trackbed as well as address the needs of the wide sidewalk areas and
monitoring system. The existing light fixtures are spaced at approximately 100
feet on center. Combining the OCS and light poles will require that intermediate
poles be added to maintain the desired intensities. The required intensities for
Main Street are discussed under Section 2 and will be further evaluated in the
final design phase to provide sufficient lighting and to minimize the shadow
effects within the project corridor. A reasonable spacing of light poles similar to
the existing poles and fixtures (metal halide) is 75 feet.

8.2 Monitoring

As discussed in Section 5, NFTA police monitoring of station areas is performed
through the CCTV system that is routed through the OCC. Consolidation of the
Fountain Plaza and Theatre District Stations will require the existing Theatre
District cameras to be mounted on poles to monitor the portal area. This is of
particular importance given that the portal area will become the interface
between the shared and separated lanes. Additional cameras are recommended
at each of the intersections throughout the shared trackbed areas in order to
monitor and react to traffic conditions. Two adjustable cameras are proposed at
each of the intersection that would connect to the existing fiber optic system that
is routed to the OCC. Ultimately, the monitoring system could be interfaced with
NITTEC to assist in the management of traffic operations.

8.3 Special Conditions
8.3.1 Portal Entrance

Of significant importance is proper identification and control of the
interface at the portal. In the southbound direction, cars will be merging
from a separated lane into a shared lane with the LRV’s. A traffic signal
and automated gate arm is proposed that would interface with the train
control system to insure that vehicles cannot merge into the shared lane
when the train is approaching from the tunnel portion. Also, the
divergence of vehicular traffic from the shared to separated lanes in the
northbound direction is a concern for the potential driver confusion that
could result in vehicles entering the portal and tunnel area. Delineation in
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8.3.2

8.3.3

the form of flashing warning lights, signage and markings is necessary to
identify this area. Consideration of a positive barrier system is necessary
to insure that vehicles are prohibited from entering the portal from both a
safety and security standpoint. Various types of barriers have been
evaluated as discussed in Appendix |. The fabricated type of barrier
recommended is an automated horizontal beam barrier interfaced with
the train control system. Another consideration would be the removal of
trackbed slabs at the portal entrance. Maintenance of the open section of
the portal is a concern that would have to be addressed further should
slab removal be implemented.

HSBC Underpass

Security at the HSBC Tower has been identified as a concern with the
returning of vehicular traffic to Main Street. Representatives of HSBC
have expressed concern over vehicles stopped beneath the building
structure within the roadway. Measures considered to address these
concerns include installation of positive barriers similar to the portal area,
side barriers to restrict lane widths and discourage motorists from
stopping and exiting vehicles, coordination of signals each side of the
building to minimize occurrences of standing vehicles, additional security
cameras to assist in monitoring and height restricting barriers to limit the
vehicle size utilizing this segment. Positive barriers would only be utilized
during High Threat Levels (based on the Terror Alert Color) as this would
close the road under HSBC. Assessment of barrier types and
implementation will be studied further during the final design phase.
Further coordination with One HSBC Center and familiarization with the
building structure will be required to finalize measures considered for this
location.

LRV Modifications

LRV improvements directly related to the project discussed during the
preliminary design process include the installation of brake lights and
possible variable signage at the rear of the vehicles. NFTA determined
that the brake lighting system on the vehicles is in need of upgrades to
adequately notify trailing vehicles of the LRV’s intent to stop. Variable
signage was considered as a supplemental measure to aid in the
delineation at the portal interface, LRV signage is not considered further
at this stage due to cost considerations.

8.4 Summary

Safety and security measures proposed for the project include:
= Improved lighting
The addition of cameras at intersections to expand monitoring capabilities

Signal and arm/gate for merging lanes at the portal

= Positive barriers at the portal and potentially at HSBC Tower

Brake light improvements on the LRV’s
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Further study is needed to determine the extent of additional measures to be
considered at One HSBC Center. LRV signage is not considered further at this
time due to cost considerations.
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SECTION 9 — CONSTRUCTION PHASING

A primary objective of the project is economic revitalization. As such, the construction
must occur in a manner that maintains access to existing properties along the corridor to
minimize disturbances. A balance must be established between disturbances and
construction duration, limiting the duration on any block to one construction season.
Work hours, rail operations and funding are all factors in the phasing of construction.
Nighttime construction is a primary concern for residences along Main Street, which are
predominately located north of Court Street. Rail operations create limitations for
trackbed improvements during daytime hours. Considerations of single tracking and
alternate modes of transporting passengers such as shuttle service will be evaluated.
The installation of a crossover at Church Street is a consideration for mitigating service
impacts during single-track operations.

9.1 General Approach

In order to minimize disruption to properties along the Main Street corridor as
well as on transit operations, minimizing the number of phases is preferable.
Additionally, overall project costs are historically higher the more a project is
segmented. The additional costs relate to transitions between segments,
mobilization or other measures to address train/car interfaces at the project limits
as well as additional traffic control measures to name a few. However, funding
limitations, interfaces with other projects and construction durations on each
block weigh heavily into the construction phasing decisions.

At this point, it is understood that the project will be constructed in multiple
phases starting at the north project limit and working south. The first phase (1A)
would include the section between Goodell Street and Chippewa Street. In
order to coincide with the anticipated completion of the projects along the lower
Mains Street, it is anticipated that the construction work will then shift to the
southern limits, with Phase 1B construction of the project happening between
Scott Street and Exchange Street. Phase 2 of the construction will incorporate
the remainder of the Main Street section between Chippewa Street and
Exchange Street. The final construction under Phase 3 will include work South
of Scott Street. The initial phasing concept is shown in Exhibit 9-1.

The construction work performed in each phase will be staged. Each stage
would involve the reconstruction of sidewalk area on one side. The second stage
will involve the reconstruction of the opposite sidewalk area. Given the proposed
option of performing minimal trackbed repairs in lieu of major rehabilitation or
reconstruction, the trackbed work would be performed either at night during
operational shutdowns or during times of reduced operations when single
tracking could be accommodated. Work will have to be staged to maintain
access to properties at all times during the construction period. The exact
phasing and staging will be developed during the detailed design. Closure of
station platforms within the block being constructed would be necessary to
facilitate construction of the new station areas.
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9.2

9.3

It is proposed that the reconstructed sections of Main Street will be fully
functional with the reintroduction of cars on Main Street. The sections that
remain to be reconstructed or under construction will have proper traffic signs to
guide the traveling public.

LRRT Operations

Maintaining rail service throughout the course of construction is integral to the
success of the project as well as the long-term success of the downtown area.
Interruption of rail service would limit accessibility to the downtown area for many
riders as well as potentially impacting the long-term ridership. A concern raised
by NFTA Metro Rail is that the current crossover locations result in headways
increasing from the current 7-minute time to over 20 minutes during single-track
operations. The installation of the Church Street crossover is said to reduce the
time by an estimated 50 percent to 10 minutes for single-track operations. These
durations are significant to rail operations. However, based upon the proposed
alternative of minimal trackbed repairs, the crossover has been eliminated from
consideration (further discussion can be found in Section 4).

Other considerations include closure of stations located within the blocks under
construction and rail operations during later project phases. Closures will likely
be required to accommodate the construction of the new stations as well as
modifications to train control components within each work area. Safety
considerations related to de-boarding passengers within a work zone are another
concern. Other operational considerations and short-term measures will have to
be evaluated further once the phasing is finalized.

Work Hours and Duration

The proposed construction work will progress mainly during normal daytime
construction hours, particularly within blocks with residences and hotels.
Nighttime work would be limited to low noise generating type work such as
concrete placement and electrical work related to the catenary system.
Coordination with stakeholders throughout the construction process will be key in
minimizing problems and disturbances. Short-term construction impacts are
anticipated to be consistent with the scale and scope of the proposed
improvements. It is anticipated that standard construction mitigation procedures
will be utilized by this project.

Work requiring LRRT system shutdowns such as catenary system modifications
and train control modifications would have to be performed during nighttime
system shutdowns, between 1:00 a.m. and 5:30 a.m. Other shutdown periods
would have to be coordinated with NFTA to coincide with light usage, non-event
periods such as Sunday afternoons.
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9.4

9.5

Schedule

The following is a preliminary schedule for the project. The schedule for the
project will may vary due to the funding of the project.

Design Approval Summer 2006
Begin Phase 1A Final Design Fall 2006
Project Bid Phase 1A Spring 2007
Contract Award Spring 2007
Phase 1A Construction Begins Summer 2007
Phase 1A Construction Completed Winter 2007

The schedule for the other phases of work would depend on the progress of
Phase 1A operations and funding for the rest of the phases.

Summary

The proposed project to bring back Cars on Main Street is anticipated to be
completed in three phases with two stages in each phase. A majority of the work
will be located outside of the trackbed and can be completed during the daytime
hours. Repair work within the trackbed and switchover of LRRT system
components would be performed when singe-tracking LRRT operations are
acceptable or during the nighttime when the LRRT is not in operation. Access to
residences, businesses and offices will be provided at all times. Pedestrian
facilities will be maintained during the construction period. Construction mitigation
measures will be in place to minimize any impacts (such as noise, dust etc.) due
to the project. Each construction work phase will be completed in one
construction season.
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SECTION 10 — COST ESTIMATING

An initial construction cost estimate of $ 53 million in 2003 dollars was developed in the
EA for the overall project for the Shared the Trackbed alternative. This included roughly
$30 million to rebuild the deteriorating trainway and Metro Rail Stations. This figure was
recently updated in the EA to reflect projected costs in 2008 dollars as well as to
incorporate elements such as new crossovers at Church and Scott Streets and the
relocation of catenary poles outside of the trackbed. As such, the project estimate
escalated to approximately $75 million. Subsequently preliminary design estimates have
been developed which evaluated the various scope elements identified in the Scope
Summary Memorandum. Upon development of scope element costs, work elements
have been prioritized in order to achieve a fundable project that achieves the goal of
returning cars to Main Street.

10.1 Cost Analysis

Throughout the course of the preliminary design development, costs have been

developed for various scope elements evaluated for consideration under the

project. Elements similar in nature or integral to each other have been grouped

together when formulating costs. Categories established include:

Roadway Pavement (including trackbed and rail related work)

Parking Area Pavement

Sidewalk Pavements

Signalization, Signage and Markings (traffic control measures)

Catenary Work (relocation or protection)

LRRT Systems (includes all train control and station related systems)

Stations (includes demolition, new structures and amenities)

Bridge Plates (at station platforms)

Streetscape/Landscaping (including all planters, plantings, furnishings

and amenities)

» Safety and Security Measures (specific to portal interface and HSBC
Tower)

= Drainage, Utilities and Vaults (in non-trackbed areas)

Costs for the above groupings were developed for the entire project on a block to
block basis. Understanding the segmental costs was critical in the evaluation of
funding related to the proposed phasing which was key to shaping the scope.
Additional elements that apply to the overall project were evaluated for their
impact on the project construction costs. These elements include:

= Crossovers at Church Street and Scott Street

= Drip Irrigation System

= LRV Brake Light Improvements

= LRV Signage

» Intersection Monitoring System (cameras added at intersections)

» Wind Screening (allowance carried for lower Main Street with scope to be

developed as part of the detailed streetscape design for this area)

Additional elements discussed as part of the preliminary design but not
incorporated into the estimate at this time include heated sidewalks and parking
meters as they are not eligible for funding under this project. Allocation for
funding of artwork will be evaluated further as the design progresses.
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10.2

10.3

10.4

As a result of the cost escalation presented in the updated EA, alternatives were
evaluated as discussed in earlier chapters. The primary alternatives considered
were focused on the trackbed work discussed in Section 4. The alternative work
approaches considered full trackbed pavement reconstruction, trackbed
rehabilitation (resurfacing) and minimal trackbed repair work. Relocation of all
catenary poles was compared with protecting the poles and relocating poles
within intersections. The minimal trackbed at a construction cost of
approximately $51 million (the total project cost being $ 61 million) with all work
being completed by the end of 2009, is the most cost effective approach. The
trackbed rehabilitation and reconstruction approaches add approximately $ 6
million and $ 16 million to construction costs respectively. The significant
difference in cost resulted in the recommendation for advancing the minimal
trackbed alternative. A summary of costs associated with the minimal trackbed
alternative is included in Appendix E.

Phasing Considerations

Estimated project construction costs without regard to phasing are developed
initially as a baseline for the project as the phasing is ultimately a function of the
availability of funds and can be variable. At this point in time, a three-phase
project is being considered for implementation. Additional costs associated with
transitions, time constraints, LRRT operations, inflation projections, among other
phasing related issues will ultimately impact the overall project costs.

Funding

The project will be primarily funded through FHWA with an 80 percent, 10
percent and 10 percent proportion shared between FHWA, the City of Buffalo
and NFTA respectively. To date, approximately $6.0 million has been allocated
under the FHWA funding to begin the first phase of construction, Phase 1A.
Additional funds in the amount of approximately $2.0 million through a
Transportation Enhancement Program grant is being applied for with a matching
grant from the City in the amount of $500 K for landscaping improvements. The
approximately $8.5 million figure is key in shaping the scope for Phase 1A.
Similarly $ 8 million funding has been secured for the lower Main Street.
Additional funding will be established for the remaining project segments as the
project design progresses.

Summary

In order to make the project viable for funding, decisions had to be made for the
selection of scope elements that are vital to the successful completion of the
project.  As such, important but not vital elements such as trackbed
reconstruction and rail fixation work have been eliminated from the project scope
along with the Church Street crossover and LRV signage. Removal of the
catenary poles within the trackbed with new combined catenary and light poles
outside the trackbed has been determined to be a key element to the project and
has been included in the scope. Other items will continue to be evaluated, as the
project progresses are drip irrigation and wind screening elements.
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SECTION 11 — ADDITIONAL CONSIDERATIONS

11.1

11.2

11.3

11.4

11.5

Maintenance Jurisdiction

The City of Buffalo, Niagara Frontier Transportation Authority and Buffalo Place
are the main agencies having maintenance and jurisdiction over the different
elements along the Main Street corridor. Negotiations in developing
maintenance agreements for the roadway/trackbed, sidewalks, landscaping,
traffic signals and controls amongst other concerns are on-going between the
agencies. NYSDOT has jurisdiction on North and South Division Streets as well
as Goodell Street.

Snow Removal

Snow removal will be a priority in order to maintain the trackbed for LRRT and
motor vehicles during winter months. Removal of the catenary poles from the
trackbed will facilitate snowplow operations. Placement of landscaping and
streetscape elements will be coordinated to allow for snow storage adjacent to
the trackbed in non-station areas. Other locations in the project area that do not
impact traffic or pedestrian movements will continue to be evaluated as the
project progresses.

Vault Abandonment

There are numerous basements and building vaults throughout the project
corridor. Modifications and abandonment’s were performed at various locations
as part of the reconstruction work completed in the 1980’s. Maintaining access
and coordination with streetscape components and sidewalk construction will be
integral with the design effort. Further investigation will be performed during the
detailed design phases to determine if additional abandonment’s can be
performed to facilitate construction.

Environmental Assessment

An Draft Final Environmental Assessment sponsored by the City of Buffalo, the
Niagara Frontier Transportation Authority (NFTA), Erie County, the New York
State Department of Transportation, and Buffalo Place has been developed to
address all environmental related issues for the project. NFTA is the lead
agency and is currently facilitating the review process with the Federal Transit
Administration (FTA). A final determination is required before the final design
phase can be advanced beyond fifteen percent completion.

Public Input

A survey questionnaire was developed at the start of the preliminary design
process in order to gain an understanding of local conditions and needs
individuals and businesses located along Main Street. A summary of the
information was made available to the public at a first public information meeting.
The first public information meeting was held on February 1, 2006 for the project.
Concepts for station designs and potential streetscape elements and approaches
were presented to the public. A second public meeting was held on August 8,
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2006, that presented a 3D traffic model depicting the interaction of vehicles,
pedestrians and the rail cars along Main Street. Preliminary station and urban
design concepts were also presented to the public. The public was asked to
provide their input on the design of this project. The comments received are
included in Appendix G of this report with responses to the comments.

11.6 Coordination with Other Projects

There are other projects sponsored by various other agencies that are under
design or planning phase for the improvements in downtown Buffalo at this time.
Coordination will be required with these agencies at various stages of this
project. Some of the projects include:

e Bass Pro/Buffalo Erie Canal Harbor Area Design

e Church Street Median Improvements

¢ Implementation of projects contained within The Queen City Hub Plan;

i.e. Pearl Street conversion to two-way traffic
e Erie Street Improvements

Planning and interfacing with these and any other projects identified will be an
on-going process. Much of the coordination effort will be performed during the
final design of each phase of this project.
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Appendix A

Exhibits — Roads and Trackbed Plans

Profiles., Sections & Details
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Prunus ‘Otto Luykens’ - Olto Luyken's Cherry Laure! Rosa ‘Sea Foam’ - Sea Foam Rose
Rosa alba ‘Meiditand’ - White Meidiiand Rose Viburnum opulus ‘Compactus’ - Dwarf European Cranberrybush
Perennials
Scale of Newly Planted Tree
(Typical)

Echinacea purpurea - Purple Coneflower Liriope muscari - Lily Turf
Nepeta sp. - Catrint Liriope muscarn “Varegata' - Variegated Lily Turf

Allium giganteum - Giant Omion
Narcissus sp. - Daffodif
Tulipa sp. - Tulip

CARS SHARING MAIN STREET, Buffalo, New York
Design Report, August 24, 2006
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NEW STATION PLAN AND ELEVATIONS
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ADVANTAGES OF THE NEW STATION DESIGN

- MORE TRANSPARENT

« DURABLE AND EASILY MAINTAINABLE SURFACES

PLATFORM AND WAITING AREAS

PANEL BOXES INCORPORATED INTO DESIGN OF STATION
HEATED RAMPS FOR SNOW AND ICE MELTING

ALLOWS FOR GREATER MAIN STREET RETAIL VISIBILTY
TRANSLUCENT ROOF ALLOWS FOR DAYLIGHTING OF

SHELTERED TICKET MACHINE STATION
LARGER PROTECTIVE STATION OVERHANGS

CARS SHARING MAIN STREET
LRRT STATION - ALTERNATIVES
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NEW STATION EXTERIOR VIEW
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NEW STATION INTERIOR VIEW
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7. Glass Roof Panels
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DARK, UNINVITING ENCLOSURES
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Buffalo Main Street Traffic

7] 7]
2025 AM Build 5 s
= k=)
c
LEGEND =
Rerout New =
32 2 7
& f
FIGURE 4 = 0.11 201 0.09 L Rerout: New
§ 400 | ¢— 1031 72.8 237 54 22 65
53 220 127 | — 517 38 199 | €— 1836 2004 0.79
<J ‘J ¢ +— 97 <J ¢ +— 114
Edward St HitH# 1936 1936 Goddell St
# BN SR A 62 23
gain - #### 224 | ##u# Gain- -56 257 313 | 85 Gain- -8 86
Parking Lot - Access to Pearl? Parking Lots 224 | 149 Parking Lots Parking Lots
#itH#t 668 256 | 94
154 422 92 134 90 208 48
Tupper St 4J L’ ¢ I—y I_>
732 732 729 626
755 640 —P 88 J T |_> -99 6 J T |_>
115 —+ 614 —p | 61 25 531 —P» | 88 45
30 86 89 _+ 133
Several 537 Several ; 86 Gain- [-22 275 297 | 133 Gain- -1 132
gain- -128 ing Lots ing Lots 164 Parking Lots Parking Lot
409 407 Parking Garage 164 L 40 277 L 18
50 331 26 | 4— 297 91 34 120 10 | €4— 394 50 188 39 | 4— 402
<J |_> ;1 <J ¢ L> I -53 <J ¢ |_> ;o
Chippewa St 449 449 435 475
183 183 179 210
202 157 —p Gain- 0 10 _4 4—| T |_> 12 _4 4—| T |_>
45 —+ 154 —p | 21 36 25 Parking Lot 122 —p | 23 103 32
0.28 19 —+ 0.71 0.29 Gain- 15 76 —+ 158
528 82 158 Genesee St
82 Gain- 0 312 312 Parking Lot
176 0.10 312
176 27 268 17
Parking Garage J ¢ I_>
gain- -156
372
66 1 151 33
281 185 185
367 L 19 0.00 281 L 54
14 328 25 | ¢— 77 10 156 10 | ¢— 115 66 0 263 18 | ¢— 64
<J |_> 53 <J ¢ L> 11 031 ‘J 79 <J ¢ L> 48
Huron St ¢ 6 130 130 ‘ 145 145 ‘
286 286 290
343 261 —p 10 —+ 4—| T |_> 290 —» 48 4 <—| T |_>
82 3 250 —» | 5 53 30 200 182 —»| 15 83 7
0.69 26 —+ 0.31 0.69 60 —+ 105 0.12 Gain- -40 105
463 88 ing L g
193 | 88 Gain- -13 358 371 | 145
Parking Lots
198 L 11 previous sink 0.75 361 L 1
40 148 10 | q— 10 20 77 266 18 | 4q— 7
365 98 75 4J ¢ L, 63 53% L 4J ¢ L, 1
¢ ‘ ‘ 84 103 ‘ Mohawk St
98 35 36
w At w2E ot
gain-  -69 440 10 —» | 15 67 15 o —»| 19 126 8
394 47% 78 1 18 153  0.19 Gain- -33 154
97 ; Parking Lots
Gain- 0 285 285 t
289 | 97 0.08 285 11
393 289 62 216 7 | 4— 499
r 59
I 595 4J ¢ L’ Broadway St
25
58 287 48 | 4— 366 75 197 17 | 4— 560 595 4—| T r’
4J |_> ;27 <J ¢ L> 10 / 34 176 14
Court St ¢ 663 663 v 595 Gain- -7 268 275 | 224 0.06 Gain- 11 224
257 257 ’ Parking Lot
259 209 —p 10 <—| T r’ 269 —y 267 | 235
50 —+ 207 —» | 28 62 45
40 —+ 73% 27% 245 22
Parking Lot ¢ |_>
Clinton St
634 247 | 135 254
46 _+ T |_>
0 155 —»| 189 25
Mall Parking Garage 53 j 214 Gain- 12 213
Parking Lot
247 | 135 Gain- -21 277 298 | 225
gain- -254 0.57 previous sink 276 L 1
380 237 10 L 10 51 53 216 7 |4— 4
v " Jd oV Ly
¢ L> 20 i 70 Eagle St
tr e
125 26 10 o —»| 13 224 1
10 238 Gain- -100 240
‘ Parking Garage
247 | 151 Gain- -54 186 240 | 340
372 247 | 151 178
L S
75 103 [&¢— 387
Jod e
487 ¢ N. Division St
60% 40% 47 0.60 y
117 145 110 | €— 423 68 153 26 | q— 430 487 ‘—| T
4J |_> r 85 <J ¢ L> 10 / 25 247
_Church St ¢ 508 508 ‘ 487 153 | 272
351 351 326—|
288 241 —p 040 21 4 il ? g 153 | 272
a7 290 —p | 10 83 25
; 40 1 138 15
203 | 118 L> S. Division St
277 326 9
203 | 118 7 ? |_>
230 —% | 201 65
25 ? 266 Parking Lot Gain- -8 268
275 f Gain- -12 151 163 im
39 0.05 152 37
66 209 | €— 267 Gain- -43 60 143 | 4— 404 486 28 111 13 | g 493
<J r 162 <J # r 10 Gain- -33 <J L> 396
Swan St ¢ 429 474 453 569 ¢ r
37 4—| ? <—| ? l—b
Parking Lot 10 79 Parking Lot 48 239 86
153 | 89 507 | 373
gain-  -96 Parking Lot 0.08 Gain- -11 372
275 0.27 153 | 89 Gain- -44 463 383 BASEBALL
273 Gain-  -69 STADIUM
182 91 Parking Lot 133 20 480
Seneca St ¢ L> ¢
0.73 368 278 ' 301 301 ’ T
400 277 —p 299 10 T r’ 210
123 258 — | 79 43 91 —+ 173
; 10 —+ 122 173
305 122 Gain- 97 474 173
0.76 143 571
Parking Garage
305 46% 143 L 30 0.46 9 9 501 L 59
103 86 116 | ¢— 121 47 42 54 | 4— 92 033 44 301 156 | ¢— 74
28 <J # |_> ;o <J ¢ |_> 20
Exchange St 4J ¢ L’ v 149 149 132 132 v
152 152 171 171
qar =29 t . S e
64 36 107 —» | 10 57 10 88 —p | 14 88 23
114 | 1 . 77 12! X
00 0.24 10 1/4 are new 57 —+ 5011 o king Lot
0.38 0.13 o0Jd9| 77 5 163 Gain- -38
113 | 100 62 / Gain- -53 325 378 f 125
f 0 62 L 20 Gain- -30 -1 324 45
43 70 68  0.62 24 8 30| 4¢— 8 25% Parking Lot 57 197 70 | 4— a4 116
<4— 43 o038 <J ¢ L’ 1 108 |_> il
Marine Dr 4J L’ 111 111 ‘ 107 138 Scott St
112 112 118 128
32 4 2 4 <_| f |_' 40 4 <—| T |_>
74 42 —p 33% 87 —p| 1 33 1 Parking Lot 067 59 —P» | 37 78 19
1 35 Gain-  -30 033 29 134
; 43% 88 ;

AM

32

Build SA 153

0 S. Park Avenue




Buffalo Main Street Traffic

. ] ]
2025 MD Build é 5
j=J
{=
LEGEND <
g
Revised Balanced Targe Volume - 116 o
12 029 A 100 [ A
FIGURE 5 § 340 | 4— 456 57 266 18
s 203 78 | ,— 176 30 236 | 4— 690 742 0.71 19
r 76 840 <J * r 34 1 76
Edward St s <J AJ * 817 817 Goddell St
it w114 97 13
gain - #iti# 154 | #i Gain- 0 270 270 | 110 Gain- 20 90
Parking Lot - Access to Pearl? Parking Lots 154 | 144 Parking Lots f——————— Parking Lots
HitHH i 270 | 110
#i #HE 123 051 66 87 160 110
Tupper St <J L’ ¢ I—> »
756 756 741 741
704 633 —P 92 —* f 0 9 —+ f
71 —+ 634 —p | 52 20 637 —P | 101 36
30 72 95 _+ 137
Several it Several ; 72 Gain- |-19 236 255 | 137 Gain- 13 150
gain- -13 Parking Lots ——— | Parking Lots 926 ! Parking Lots ! Parking Lot
HHHHE #itH# Parking Garage 96 20 0.17 236 8 -3
i HaR 29 | €4— 248 [ 30 56 10 | €— 245 48 166 22 | 4— 207 232 (0.73
‘. 37 <J * L> ‘. 10 285 10 <J * L> . 17 -8
Chippewa St 285 285 275 285
189 188 168 168
166 160 —p Gain- -1 10 _+ f 18 _+ f
6 _+ 126 —p | 10 42 29 Parking Lot 11 —p| 30 111 0
52 1 Gain- -1 39 j 141 0.1
i 81 141 Genesee St
81 Gain- -9 213 222 Parking Lot
118 213 2
118 4 197 12 67
Parking Garage—— | J * 1]
gain-  -20
H#iHH
42 4 139 36
228 179 179
it L 10 228 L 2 0
#it wHe 32 | 4— 55 12 96 10 | q— 73 34 0 213 15 (g— 45 72 076
bly R P SN ;
Huron St 95 95 93 101
189 189 179
208 157 —p 10 —+ <-| f 179 —» 66 4 <-| ?
51 —+ 154 —» | 10 61 15 179 72 —%»| 14 111 6
0.67 25 —+ 0.65 a1 —+ 131 0.24 Gain- 0 131
itk 86 Parking L g
131 | 86 Gain- -3 276 279 | 131
! Parking Lots
131 10 previous sink 0.56 276 L [] []
20 101 10 | ¢— 10 91 20 51 205 20 ([ 4¢— 5 5 011
Pl © Jd ¥ Ly Jd ¥ Ly [t
71 86 Mohawk St
60 40 45
w A9t s 4wt
gain-  -88 10 —» | 10 66 20 20 —»| 30 126 9
it 37% 40 —+ 20 165 0.33 Gain- 17 165
96 ; [~ Parking Lots
Gain- -6 219 225 | 148
192 | 96 0.1 225 7 -4
it 192 48 162 15 | 4— 383 411 082
r 21 12
l 467 ‘J ¢ L’ Broadway St
51% 25
#ian whun 50 | 4— 365 47 135 10 | 4— 432 467 <—| ?
<J # g e <J * L> v 10 / 36 141 23
Court St 513 513 467 Gain- -8 175 183 | 200 0.08 Gain- -1 200
300 300 f————————— Parking Lot
270 241 —p 10 J <-| f 309 —y 175 | 201
29 —+ 265 —» | 34 61 34
25 —+ 0.52 0.48 148 27
Parking Lot ———— * L>
Clinton St
it 170 | 129 309
w2t
224 — P | 147 38
Mall Parking Garage 170 130 31 j 185 Gain- 1 185
f————————— Parking Lot
170 | 130 Gain- 11 190 179 | 184
gain- 146 0.57 previous sink 0.67 190 L o 0
fn 160 10 A 10 51 13 163 14 | q— O 7 0.00
v dob bl :
¢ L’ 20 i 20 Eagle St
I s 29 4
120 19 29 20 —P»| 7 179 12
4 198 0.33 Gain- -1 198
; {———————— Parking Garage
170 | 139 Gain- 0 174 174 | 199
it 170 | 139 174 A
0.14 15 14
51 123 4— 272 208 0.76
<J ¢ +— 11 a1
357 N. Division St
0.57 A 49  0.57 4
#iah whun 247 | 4— 335 55 90 25 | ¢— 298 357 ‘-| ?
r 28 <J ¢ L> r 10 / 34 184
Church St 363 363 357 134 | 218 0.1 218
406 406 401—g
187 159 —p 10 J ¢ f ’ 134 | 218
28 356 —p | 10 80 20
; 40 1 104 30
140 | 110 ¢ L> S. Division St
i 140 110 401 ’
140 | 110 20 ?
272 —» | 128 35
39 7 163 Parking Lot G3im 1 163
it e Gain- 0 143 143 | 164
10 0.05 143 l 12 -6
#uu #anw| 4— 199 Gain- 0 40 100 | 4— 219 279 1B 111 18 | o 223 280 0.80
r 80 <J # r 50 Gain- 0 4J a5 -20
Swan St 279 279 279 279 ¢ L> ;
it 4-| f <-| ? ’
Parking Lot 20 100 Parking Lot 42 152 50
150 | 120 156 | 244 0.15
gain- -18 150 120 Parking Lot Gain- 0 285
fn 150 | 120 Gain- 0 156 285 BASEBALL
it Gain- 0 STADIUM
# 113 Parking Lot 140 10 156
Seneca St * L’ * L> ¢
234 234 234 234 f
146 121 —p 10 —+ ? 176 —+
25 —+ 194 —p | 110 40 58 —+ 109
30 j 150 Parking Garage 109
fe 150 150 Gain- 5 219 109
170 170 — 214
it 170 4+ 30 0.47 0.33 219 L 27 -6
#iuns wane 58 | 4— 99 50 110 10 | 4— 69 36 135 48 | 4— 58 109 0.53
30 # 2l <J ¢ 24 5
Exchange St <J * L’ v 129 129 109 109 v
88 91 91 92
4-| 10 A <-| f 1z 4 <-| f ’
50 30 71 —» | 10 110 10 a7 —p | 15 70 23 108
#it| 80 10 130 1/4 are new 33 108 0.14
} } ——— Parking Lot
130 130 12 115 9 Gain- -7
#i# | 80 130 130 Gain- -64 128 192 108
A 0.19 130 LS 50 "0.36 Gain- -6 0 139 4+ 22
i 70 037 48 24 58 | Og4— 87 Parking Lot 55 51 33 | 4— 62 92
<+ 66 <J ¢ L’ 1 # 8
Marine Dr 4J L> 136 136 ; 138 144 ‘ Scott St
it 134 139 141
w10 4 ss 4 <-| ? ’ s 2 <—| f
# —P 80 —p| 1 27 1 Parking Lot 112 76 —» | 27 48 3
1/4 are new 1 29 Gain- 1 20 78 78
13 ; 0.2 140 ; 3 9

<:;Park Avenue

51\‘A\
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Buffalo Main Street Traffic

. ] 5 5
= c
2025 PM Build 5 £ 5
o = =4
LEGEND S
]
=
4.8
FIGURE 6 0.25 L 103 0.2 L
427 | 4— 568 71.3 303 45
53 273 01| ,— 160 67 236 | 4— 752 833
r 95 900 <J * r 36
Edward St 696 4J AJ * 926 926 Goddell St
508 75 30 253 358 107 40
gain - ##i# 196 | 358 Gain- 20 202 272 | 147 Gain- 0 147
Parking Lot - Access to Pearl? ——— Parking Lots 196 | 358 Parking Lots ——— | Parking Lots
#HH# 530 293 | 147
57 295 178 053 116 79 123 170
Tupper St ‘J ¢ » # > * >
1224 1224 1107 1188
1046 —» 191 J ? 93 9 J ?
11 1 1003 —p | 167 25 1100 —» | 138 88
30 192 79 _+ 226
Several 306 Several ; 192 Gain- |47 249 202 | 226 Gain- -1 225
gain- 6 Parking Lots {———— Parking Lots 146 ! Parking Lots —————| ! Parking Lot
312 312 Parking Garage 146 25 250 33
62 205 45 | €4— 270 -1 30 106 10 | €4— 246 57 159 34 | 4— 166
<J ;. 4J ¢ ;. - <J ¢ ;.o
Chippewa St 306 296 297 286
209 239 360 372
164 —p Gain- 23 0 _4 ? 3 _4 ?
28 _* 203 —p | 20 157 22 Parking Lot 301 —p | 63 160 7
26 1 Gain- 13 38 1 230
269 199 230 Genesee St
199 Gain- 0 231 231 e Parking Lot
158 231
158 1 180 41 | €4—
Parking Garage J ¢ r
gain- 25
294
31 4 227 125
213 356 356
294 L 10 213 L 2
9 223 62 | ¢— 58 10 138 10 | ¢— 62 31 0 197 16 | ¢— 30
24 <J # 10 J 51 <J # 15
Huron St ‘J # 6 82 82 6 82 82 ‘
285 300 309
223 —p 10 —+ <-| ? 284 —p 118 -4 <—| f |_>
60 —+ 250 —p | 10 179 49 284 127 —P»| 21 236 7
0.79 40 1 0.78 39 1 264 Gain- 7 257
307 238 Parking L g
188 | 213 Gain- 55 306 251 | 250
Parking Lots ————|
188 L 10 previous sink 308 3 3
40 138 10 | q¢— 10 20 64 236 8 | q¢q— 11
237 70 69 <J # 66 <J # 3
* L’ ‘ 6 86 106 6 Mohawk St
70 a4 44
TR b I s 49t
gain-  -21 10 —» | 19 193 24 25 —»| 31 242 10
285 37% 50 —+ 14 283 Gain- 7 283
306 236 i Parking Lots
Gain- 26 279 253 | 276
254 | 251 0.15 278 L 19
285 254 66 193 19 | 4— 281
r 39
l 374 4J # Broadway St
51% 25
30 200 55 | €— 344 39 186 29 | 4— 339 374 <-| f
<J ¢ v o 4J ¢ v 10 / 27 257 3
Court St 435 435 374 Gain- 10 242 232 | 315 0.08 Gain- 19 302
354 354 ’ Parking Lot
299 —p 10 <-| ? 401 g 241 | 283
a1 —+ 319 —» | 57 216 53
25 —+ 0.52 0.48 207 34
Parking Lot ¢
Clinton St
332 221 | 326 400 ’
76 f
3 280 —»| 207 33
———— Mall Parking Garage a4 1 240 Gain- 4 240
Parking Lot
221 | 326 Gain- 22 273 251 | 236
gain- 250 0.57 previous sink 274 L 9
582 211 10 3 10 51 7 251 16 | ¢— 26
NP Jb L
* 20 L 71 Eagle St
A Aot
316 10 42 33 —P»| 38 226 9
8 273 Gain- 80 201
i {———————— Parking Garage
221 | 326 Gain- 20 283 263 | 211
583 221 | 326 283 A
3
136 147 [€— 395
6
558 # ; N. Division St
0.57 3 54 0.57 4
123 212 248 | 4— 514 78 118 25 | ¢— 495 559 '—| f
r 74 # 10 / 27 208
Church St ¢ 588 583 4J L> 6 559 153 | 235
422 452 421
174 —p a1 _+ ¢ ? ’ v 153 | 235
22 3711 —p | 10 231 25
; 40 —+ 99 54
168 | 266 * L’ S. Division St
308 421 ’
168 | 251 28 f
344 —» | 207 63
49 7 270 Parking Lot GIm 11 268
308 e Gain- 22 170 148 | 257
42 0.11 171 % 4
91 217 | 4— 198 Gain- 25 40 128 | 4— 211 316 60 92 19 | 4 249
r 89 <J ¢ r 93 Gain- 30 <J 16
Swan St 4J ¢ 287 261 346 341 * LP ;
« ¢ “ 4+
[~ Parking Lot 10 209 Parking Lot 32 253 462
221 | 219 108 | 747
gain- 25 Parking Lot —— 0.10 Gain- 13 746
331 221 | 219 Gain- 16 124 733 BASEBALL
331 Gain- -14 STADIUM
200 131 Parking Lot 201 20 126
Seneca St ¢ > ‘ ¢ » *
409 395 452 452 ?
278 —p 10 —* f 306 J
27 —+ 346 —p | 209 86 146 —+ 427
39 —+ 295 427
227 295 Gain- 42 314 427
240 272
Parking Garage ——————
227 240 L 60 0.47 9 o 316 4+ 26
3 51 173 | q— 149 44 148 48 | 4— 123 026 50 218 48 | q— 123
28 r 10 <J # 38
Exchange St 4J ¢ v 177 177 193 193 v
214 214 ’ 196 196
<—| 66 <-| ? 22 _+ <-| f ’
57 41 138 —» | 10 169 10 125 —p | 20 309 28
79 | 98 10 189 49 357 0.4
; ; Parking Lot
189 340 9 Gain- 17
79 | 98 168 Gain- -59 246 305 357
A 168 L 71 Gain- 30 0 245 L 51
34 45 68 42 65 61 | 4— 97 Parking Lot 25 162 58 | 4— 61 118
<+ 72 <J # L’ 1 r 6
Marine Dr <J 140 140 v 169 139 Scott St
196 195 165 200
30 _4 91 _4 <_| ) 83 _4 4-| ?
151 —p 103 —p | 1 27 1 Parking Lot 131 8 —P» | 53 206 12
1 29 Gain- 35 28 271
; 200 ; 30 9

134
AN

0 S. Park Avenue
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Buffalo Main Street Traffic

FIGURE 7

Hockey_existing smoothed

N . 17} ] ]
Single Special Event (Hockey) 5 £ 5
Outbound Traffic (1-12-06) [ = 2
=
)
<
=
L 28 !
<— 139 10
160 18|, 53 5 60 | 4— 220 248
44 * 18
Edward St 155 AJ v 264 264 <J v Goddell St
44 1 « ¢t
118 5 30 55 39 8
62 | 90 78 | a7
Parking Lot - Access to Pearl ———— Parking Lots 62 20 Parking Lots Parking Lots
118 78 | a7
22 76 20 46 16 33 45
Tupper St <J * L’ ¢ L’ ¢ L’
321 321 355 355
301 —» 40 —* f |_> 5 —* f |_>
20 _+ 276 —p | 50 63 334 —P| 42 a3
5 113 16 _+ 85
Several 96 Several _+ 113 6 49 | 8 0
Parking Lots f———————— Parking Lots 51 Parking Lots Parking Lot
96 Parking Garage 51 L 3 49 L 7
23 63 10 | 4— 76 10 39 2 | 4— 64 14 30 5 | 4— 33 50
‘. 8 ‘. 3 * . 10
Chippewa St <J * L’ 84 84 <J L’ 70 70 <J L’
43 a3 43 a3
5 . 4 4 S A I
29 —+ 3 —p| 10 108 5 Parking Lot 35 —p| 23 75 5
5 1 5 1 103
100 123 103 Genesee St
123 45 Parking Lot
a7 a5
a7 1 37 7
Parking Garage J *
b
5 0o 102 57
44 159 159
140 L 5 44 4+ 1
30 95 15 | q— 34 8 37 2 |4— 28 5 o a4 3 |¢4— 25
12 5 33 4
Huron St 4J ¢ L’ v 46 46 4J L’ v 38 38 J 4J ¢ L’ v
60 60
a5 —p 3 4 <-| f r’ —> 19 —* <-| f |_>
16 —+ 50 —» | 10 115 5 57 57 30 —»| 8 139 5
7 1 8 —+ 152 +20
123 130 Parking L g
49 | 130 53 | 132 +20
Parking Lots
49 L 5 73 4+ 2
3 44 2 |4¢— 3 4 69 0 |4q— 10 14
18 5 3 5 2
L v Jd v Ly 13 v o v Ly Mohawk St
5 9 7
o 419 g s 4wt
2 —»| 0 125 5 7 0 —»| 3 125 5
3 1 2 133 +10
121 130 ; Parking Lots
73 | 123 +20
52 | 130 93 5
121 52 15 70 8 |4— 60 75
10
l 87 ‘J ¢ L> r Broadway St
5
23 81 17 | 4— 65 5 44 3 |4— 77 <_| ? r’
r 20 5 12 118 19
Court St <J # LP 85 87 <J * I—b ‘ 87 4'/ 80 | 149
77 77 Parking Lot
60 —p 5 J <-| r’ 80 —yg 80 | 149
1 —+ 67 —» | 5 120 10
5 —+ 68 12
Parking Lot * L>
Clinton St
112 54 | 135 80 ’
Parking Garage 15 ? |—>
55 —P| 134 22
— Mall Parking Garage 10 j 156
Parking Lot
54 | 135 78 | 156
+48 TOTAL A 0.57 78 4+ 3
51 3 9 2 72 4 |4— 10 14
5 1
¢ LP r 14 14 4J ¢ LP r Eagle St
t . At
126 2 5 0 —»| 2 151 5
3 158 +30
; Large Parking Garage
56 | 128 76 | 128 +27
160 56 | 128 103 A
3
53 50 ¢— 80 88
5
153 <J ¢ ‘ N. Division St
L S ]
60 40 60 |€— 155 10 42 4 | q— 143 ‘-| f
18 5 20 125
Church St ‘J # L’ v 173 173 <J ¢ LP r 153 4'/ 55 | 145
95 95 107 —
5 —p 8 J <-| f r’ 55 | 145
12 78 —p | 20 115 25
; 9 —+ 33 22
56 | 160 ¢ L> S. Division St
70 107
56 | 160 10 —+ ? |_>
87 —P| 135 44
70 :g ; 1;2 Parking Lot
L 5 a3 L 4
20 50 | 4— 100 10 46 | 4— 82 5 30 8 |4 38 55
32 # r 3 13
Swan St ‘J # v 132 112 ‘J 20 65 4J ¢ L> v_
82 +20 4-| f +25 <-| f
[~ Parking Lot 20 155 Parking Lot 22 175 325
49 | 175 43 | 522
Parking Lot: Parking Garage Parking Lot
+46 49 | 175 +60 522 BASEBALL
128 STADIUM
62 66 Parking Lot 4 s 103
Seneca St * L’ * L> ¢
96 96 91 91
30 —p 10 —+ f |_> 67 —+ f
46 _+ 81 —Pp | 165 5 24 —+ 455
5 1 170 +40 455
108 170 ) 127 | 415
a9 Parking Garage t
108 49 4+ 5 +46 173 L 110
63 31 14 | q— 241 10 34 5 | 4— 9 21 131 21 | 4— 58 222
20 # ;. ° ¢ 54
Exchange St <J * L’ r 261 121 L’ 101 101 4J L’ 6
88 154 144 144
qar =49t s At
131 74 129 —» | 15 140 10 54 —p | 22 247 32
51 | 205 +140 +66 0 165 32 301
Parking L
_+ 165 _+ a1 s orkingtot
51 | 205 34 45 217
A 34 LS 85 95 4+ 51
31 20 185 14 15 5 | q4— 109 Parking Lot 41 20 25 | 4— 22 75
<4 aa ¢ 10 +102 # r 2
Marine Dr 4J L> 229 229 ‘J L’ ; 204 102 L’ Scott St
62 62 71 106
20 4 15 _+ <-| f |_> +35 72 —* 4—| f |_>
a2 —p 40 —p | 106 65 26 Parking Lot 31 —»| 39 288 9
7 —+ 197 3 —+ 336



Buffalo Main Street Traffic

Dual Special Events

i 7] ]
Dual Special Events (Hockey/Shea) £ <
Outbound Traffic (2-9-06) = 2
=
[2]
= ©
2 =
&
FIGURE 8 & t
28
<4— 139 L 10
1 70 18| — 3 5 60 | 4— 220 248
Loy v d vy
Edward St 155 264 264 Goddell St
128 5 35 100 39 8
62 | 140 78 | a7
Parking Lot - Access to Pearl ——— Parking Lots 82 | 120 Parking Lots —— Parking Lots
+92 220 On-street Parking +20 | On-street Parking +20 78 | 52
22 102 96 56 26 33 45
Tupper St <J # LP * I—> I_»
496 496 530 530
400 —> 65 —* f 10 —* f |_>
30 426 —p | 55 78 504 —P | 42 43
; 5 133 16 _* 85
Several +110 132 Several On-street Parking +15 i 118 On-street Parking +15 6 a9 85 []
Parking Lots ———Parking Lots 61 Parking Lots ———————| Parking Lot
242 Parking Garage 76 L 3 49 L 7
44 168 30 | 4— 101 +45 15 54 7 | 4— 64 14 30 5 | 4— 33 50
23 # 3 # il
Chippewa St L’ v 124 89 4J L’ v 70 70 <J L’
78 88 88 88
o —» . 49 4+ A I
34 ~ 76 —p| 10 108 5 Parking Lot 80 —p| 23 75 5
5 — 5 — 103
225 123 103 Genesee St
123 45 Parking Lot
62 a5
62 1 37 7
Parking Garage ) ¢
+70 L’
5 0o 102 62
a4 164 164
295 L 5 44 L 1
40 230 25 | q— 34 8 52 2 (4— 28 5 0 41 3 ([q4— 25
12 5 33 4
Huron St <J * v a6 a6 <J L> v 38 38 AJ <J * L’ v
70 70
a5 —p 3 J <-| |_> —> 24 —* <-| f r’
16 —+ 60 —» | 10 115 5 67 67 35 —»| 8 139 5
7 8 —+ 152 +20
258 v 130 Parking L g
64 | 130 53 | 132 +20
Parking Lots ———————
64 L 5 73 L 2
3 59 2 |q4¢— 3 4 6 0 |gq— 10 14
253 5 3 5 2
* M <J L> v 13 17 4J * L> v Mohawk St
5 9 7
o At s 4w ¢
2 —»| 0o 125 5 7 0 —»| 3 125 5
3 1 2 133 +10
256 130 i Parking Lots
73 1& +20
67 | 130 93 5
256 67 15 70 8 |4— 60 75
r 10
87 <J * L> Broadway St
L 5
53 166 37 | 4— 65 10 54 3 |4— 77 ? |_>
r 20 5 12 118 24
Court St <J ¢ LP 85 92 4J LP 6 87 4-/ 80 | 154
97 97 Parking Lot
60 —p 5 —+ <-| f |_> 100 —y 80 | 154
11 —+ 87 —» | 5 120 10
5 — 68 12
Parking Lot # L>
Clinton St
197 64 | 135 100
Parking Garage 20 J ? r>
70 —P»|13s 22
————— Mall Parking Garage 10 ; 156
Parking Lot
64 | 135 78 | 156
+48 TOTAL 0.57 78 L 3
61 3 3 9 2 72 4 |4— 10 14
5 1
* LP ; 14 14 <J * LP ; Eagle St
o : 4% ¢
126 2 5 0 —»| 2 151 5
3 158 +30
i Large Parking Garage
66 | 128 76 | 128 +27
245 66 | 128 103 A
3
53 50 ¢— 80 88
5
153 4J 6 N. Division St
S <
105 65 75 |4— 165 20 42 4 | q— 143 '-| ?
r 18 * 5 20 125
Church St <J ¢ L’ 183 183 4J L> 6 153 4'/ 55 | 145
110 110 122—
5 —p 8 _4 4-| f |_> 55 | 145
12 93 —p | 20 115 25
v 9 ~ 33 22
56 | 160 ¢ I—> S. Division St
95 122
56 | 160 10 = ? I”
102 — P | 135 44
10 179
Parking Lot
95 A 43 _+ 79 arking Lo
5 43 l 4
30 65 | 4— 100 10 46 | 4— 82 5 30 8 | g 38 55
r 32 ¢ r 3 13
Swan St <J ¢ 132 112 <J 20 65 <J ¢ L> v
97 +20 <-| f +25 <-| f
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CARS SHARING MAIN STREET PRELIMINARY CONSTRUCTION COST ESTIMATE - JULY 18, 2006
REHABILITATION APPROACH - MODIFIED SCOPE (MINIMAL TRACKBED WORK)
PHASE BLOCK SEGMENT 2007 DOLLARS 2008 DOLLARS 2009 DOLLARS ADDITIONAL PHASING PHASE TOTAL
COSTS (10%)
REVISED SCOPE INVOLVES ELIMINATION OF CHURCH STREET CROSSOVER, ELIMINATION OF LRV SIGNAGE AND THE INCLUSION OF MINIMAL TRACKBED REPAIRS.
A GOODELL TO TUPPER $1,332,355 $1,332,355
B TUPPER TO CHIPPEWA $4,380,769 $4,380,769
1A
P-1 LRV BRAKE LIGHTS $300,000 $300,000
INTERSECTION
Q -PH1 MONITORING SYSTEM $28,080 $28,080
(CAMERAS)
PHASE 1A TOTAL $6,041,204 $6,041,204
J EXCHANGE TO SCOTT $6,482,899 $6,482,899
1B PHASE 1B TOTAL $6,482,899 $6,482,899
TOTAL PHASE 1A, 1B $12,524,103 $12,524,103
c CHIPPEWA TO HURON $5,335,050 $5,335,050
D HURON TO MOHAWK $2,119,783 $2,119,783
E MOHAWK TO COURT $5,735,682 $5,735,682
F COURT TO CHURCH $7,171,672 $7,171,672
G CHURCH TO SWAN $1,636,102 $1,636,102
H SWAN TO SENECA $5,234,100 $5,234,100
1 SENECA TO EXCHANGE $1,875,935 $1,875,935
K EAGLE $484,112 $484,112
L MOHAWK $1,033,012 $1,033,012
WIND SCREENING
R ALLOWANCE (LOWER MAIN $54,000 $54,000
STREET)
INTERSECTION
Q -PH2 MONITORING SYSTEM $87,480 $87,480
(CAMERAS)
PHASE 2 TOTAL $30,766,929 $3,076,693 $33,843,622
SCOTT STREET
3 N CROSSOVER $4,256,000 $4,256,000
PHASE 3 TOTAL $4,256,000 $4,256,000
TOTAL PHASES 1, 2, 3 $50,623,725
CONSTRUCTION COST GRAND TOTAL $50,623,725

**ITEMS M AND P-2 WERE ELIMINATED FROM THE PROJECT SCOPE AT THIS TIME.

**ITEM O WILL BE EVALUATED FURTHER DURING THE FINAL DESIGN PHASES BEFORE ACCEPTING OR ELIMINATING.

REVISED 7-14-06

2:13PM
7/18/2006



CARS SHARING MAIN STREET PRELIMINARY CONSTRUCTION COST ESTIMATE - JULY 18, 2006
REHABILITATION APPROACH - MODIFIED SCOPE (MINIMAL TRACKBED WORK)
CONSTRUCTION ESTIMATE 2006 DOLLARS
BLOCK SEGMENT ROADWAY | PARKING |- | SIGNALIZATION/SIGNAGE/ | CATENARY LRRT sTATIONs | BRIDGE | STREETSCAPE/ 'g?:gé’.ﬁ S‘S\EEL’{‘G’;D 'TJ"T':\:INT’:SSE' M&PT, STAGING, ¢ oroo | CONTINGENCY BLOCK SEGMENT TOTAL
: )
PAVEMENT | PAVEMENT MARKINGS WORK SYSTEMS PLATES | LANDSCAPING | STREET. | oo s | VAULss | MoBILIZATION (15%) 2006 DOLLARS 2007 DOLLARS 2008 DOLLARS 2009 DOLLARS
GOODE'('";SI?J UPPER $168,336 | $88,247 | $197,822 $109,500 $250,060 $114,525 $103,000 $82,519 $1,114,009 $167,101 $1,281,111 $1,332,355 $1,383,599 $1,434,844
TUPPER(E;;:::)'PPEWA $688,838 | $112,118 | $340,960 $274,500 $661,720 | $250,000 $70,253 $355,168 $227,950 $241,000 $152,910 $287,433 $3,662,850 $549,428 $4,212,278 $4,380,769 $4,549,260 $4,717,751
CHIPPEWA TO HURON
(541 $250,964 | $28,510 | $205416 $166,000 $504,212 | $460,000 | $1,362,722 | $200,000 $468,820 $101,100 $209,600 $338,188 $4,295,532 $644,330 $4,939,861 $5,137,456 $5,335,050 $5,532,645
HURON(;,?ST‘?HAWK $266,701 | $67,466 | $178,558 $166,000 $493,152 $225,960 $93,950 $69,000 $145,963 $1,706,750 $256,012 $1,962,762 $2,041,273 $2,119,783 $2,198,294
MOHAWK TO COURT
(589 1t $301,387 | $34,978 | $232,542 $205,000 $548.948 | $460,000 | $1,336,923 | $200,000 $582,640 $116,950 $234,800 $363,933 $4,618,101 $692,715 $5,310,817 $5,523,249 $5,735,682 $5,948,115
COURT TO CHURCH
0141 $439,643 | $102,372 | $373,823 $329,500 $945048 | $460,000 | $1,302,789 | $200,000 $719,750 $189,250 $246,800 $465,318 $5,774,293 $866,144 $6,640,437 $6,906,054 $7,171,672 $7,437,289
CHUR?::)Ig)SWAN $201,121 | $51,047 | $148,808 $128,000 $376,528 $95,080 $73,550 $130,600 $112,579 $1,317,313 $197,597 $1,514,910 $1,575,506 $1,636,102 $1,696,699
SWAN TO SENECA
(463 7 $196,959 | $25.833 | $175352 $128,000 $431,516 | $460,000 | $1,433,775 | $200,000 $468,820 $80,350 $284,350 $329,296 $4,214,251 $632,138 $4,846,389 $5,040,245 $5,234,100 $5,427,956
SENECA(I%E%‘;HANGE $194,173 $126,656 $438,972 $76,224 $79,600 $400,000 $65,500 $129,290 $1,510,415 $226,562 $1,736,977 $1,806,456 $1,875,935 $1,945,415
EXCHANGE TO SCOTT
J (802 ) $309,690 | $89,445 | $274,193 $307,000 $749,328 | $460,000 | $1,463538 | $200,000 $560,370 $158,350 $231,350 $416,461 $5,219,725 $782,959 $6,002,684 $6,242,791 $6,482,899 $6,723,006
K (EZA;:';‘E) $54,736 | $29,956 | $44,613 $50,000 $67,306 $42,000 $72,300 $28,873 $389,784 $58,468 $448,251 $466,182 $484,112 $502,042
MOHAWK
L (300 10 $117,087 | $63,157 | $84,703 $174,500 $125,126 $73,000 $132,550 $61,610 $831,733 $124,760 $956,493 $994,752 $1,033,012 $1,071,272
SUBTOTALS $3,189,635 | $693,129 | $2,383,446 $2,038,000 $5149,424 | $2,550,000 | $6,970,000 | $1,000,000 | $3,995324 $1,350,575 $641,000 | $1,932,760 | $2,761,463 | $34,654,756 | $5198,213 $39,852,970
INDEPENDENT ELEMENTS AND ALLOWANCES
M CHURCH STREET CROSSOVER $3,500,000 $3,640,000 $3,780,000 $3,920,000
N SCOTT STREET CROSSOVER $3,800,000 $3,952,000 $4,104,000 $4,256,000
o DRIP IRRIGATION SYSTEM $400,000 $416,000 $432,000 $448,000
P-1 LRV BRAKE LIGHTS $300,000 $324,000 $336,000
P-2 LRV SIGNAGE $2,200,000 $2,376,000 $2,464,000
INTERSECTION MONITORING SYSTEM
Q-PH1 (CAMERAS) $27,000 $28,080 $29,160 $30,240
INTERSECTION MONITORING SYSTEM
Q-PH2 (CAMERAS) $81,000 $84,240 $87,480 $90,720
WIND SCREENING ALLOWANCE
R (LOWER MAIN STREET) $50,000 $52,000 $54,000 $56,000

REVISED 7-14-06

2:12PM
7/18/2006



CARS ON MAIN STREET
SUMMARY OF WORK ASSOCIATED WITH ITEMS LISTED IN ESTIMATE

ROADWAY PAVEMENT

¢

Minimal Trackbed Repairs consisting of the following:
o Estimate developed without the benefit of a pavement condition study
o Assumes repairs performed on every other transverse joint (existing joints
spaced 5-foot 0.c.). Assumes repair width of 4”. Repair material to consist of
rapid set polymer concrete.
Sawcut of existing curb in parking areas
Underdrain will be installed behind existing curb
Full depth asphalt pavement, underdrain & curbing for parking areas, lanes around
portal, Eagle Street & Mohawk Street
Trench drain rehabilitation within trackbed
Mill/2” asphalt overlay in 700 block with full depth asphalt pavement widening for parking
lane along west side
Full depth concrete pavement for side street crosswalks at intersections
Includes bike lanes for 600 block

PARKING PAVEMENT

¢
¢

Full depth asphalt pavement, underdrain and granite curb in new parking areas
Includes parking and buffer areas along trackbed

SIDEWALK PAVEMENTS

* & o o

¢

4 inches of scored concrete and 4 inches of subbase

Includes allowance for modification to vaults where there is a potential for impact

700 block includes concrete median

Seneca to Exchange (HSBC Basement) assumes new sidewalk infill at existing
bituminous pavement lanes. No adjustment made for possible lightweight concrete or
HSBC Basement modifications options that may be required to support additional dead
loads resulting from new sidewalk

Sidewalk ramps and tactile strips

CATENARY WORK

¢

¢

Includes removal of existing poles and installation of new poles in sidewalk areas along
with all relocated catenary work described in Appendix H.
Assumes splices for needed feeder poles.



LRRT SYSTEMS

Work generally includes all systems associated with the stations and train control. Work and
assumptions are as follows:

Passenger Information Displays (PIDS) — reuse existing sign panels

Passenger Assistance Communication Equipment (PACE) — reuse existing device
Public Announcement System (PA) — new equipment

Closed Circuit Television (CCTV) — reuse existing equipment

Traffic Intersection Request Priority "Loop" System (TRIPS) with Starter light for the
LRT — new

Fare Collection /Ticket Vending — reuse

New Combined Housing for - PIDS, PA, PACE, CCTV, and TRIPS

Station Power System Housing

Wiring, conduit, housing for station systems

Splicing of existing cabling which is assumed to be in good condition

STATIONS

Station demolition costs with foundations removed below subgrade.
. New station shelter and platform.

= Stainless steel frame

»= Translucent roof system

*

* Station lighting, electrical and roof drains.
. Furnishings
* Heated ramps for snow and ice

BRIDGE PLATES

. Stainless steel plate mounted to station platforms
. Hydraulic, automated mechanism interfaced with train control

STREETSCAPE/LANDSCAPING

Conceptual layouts of trees, planters and streetscape components were developed for
estimating purposes. Layout of elements differ in station and non-station blocks. A general
listing of elements for the two different approaches that have been applied to the overall project
are as follows:

. Station Blocks
» Planters with seating along the station boarding zones (approximately 14 per block)
= Street trees spaced approx. 25 feet apart
= Bowl planters at intersections

¢ Non-Station Blocks
= Street trees spaced approx. 25 feet apart
= Bowl planters at intersections
= Mohawk and Eagle side streets treated under this approach



Other areas with unique conditions are noted as follows:
= 700 Block with planted median
= Area below I-190
» Area beneath HSBC Tower
» Lafayette Square and Roosevelt Square
» Planters and additional street trees adjacent to new stations
» Portal area planters, gateway features (clock etc.)

Furnishings provided at various locations throughout the project area include:

¢ Benches, trash receptacles, and bike racks

. 600 Block cost include portal wall screening

. Feature removals including steel arches (Auditorium and 600 block), “features” at
Mohawk, Eagle and Kiosk removals

. Landscape irrigation system treated independently.

LIGHTING

. Includes installation of fixtures on catenary poles

. Inlcudes new fluted poles for additional lighting in between catenary poles where
required

. Includes new conduit, cabling and junction boxes

SAFETY AND SECURITY MEASURES

. Includes safety measures at the portal entrance and HSBC Tower
* Components include:

= barrier systems

= gates

= delineation measures

DRAINAGE, UTILITIES, VAULTS

. Utility adjustments required specific to adjustments required for new pavements

. Utility Impacts due to proposed station construction (drainage, water, electric & phone
Vaults and ducts and Gas lines that fall directly in the new footprint)

. New drainage inlets and piping connected to existing drainage system as required for

new pavement areas and grading

MAINTENANCE AND PROTECTION OF TRAFFIC

* MPT costs based on 4% of total cost of work per block to account for measures at
intersections as well as delineation and standard barriers along the work areas
. Additional cost for a temporary 6 foot chain link fence added into total cost as it is

anticipated that additional means beyond orange plastic construction fencing will be
required to delineate the work zone and keep pedestrians from crossing work zones
. No additional costs are attributed for temporary stations or LRRT impacts
. Night and weekend work assumed work within the trackbed



ENGINEERING AND CM COSTS

. Administration, engineering and construction monitoring costs are not included in the
estimate, which are intended to convey anticipated construction costs only.
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MAIN STREET MULTI-MODAL ACCESS AND
REVITALIZATION PROJECT

REFERENCE STANDARDS

Geometric Design of Highways and Streets 2004 American Association of State
Highway and Transportation Officials (AASHTO), Washington, DC.

Roadside Design Guide, 2006 American Association of State Highway and
Transportation Officials (AASHTO), Washington, DC.

Manual of Traffic Control Devices 2003 American Association of State Highway and
Transportation Officials (AASHTO), Washington, DC.

New York State Department of Transportation’s Highway Design Manual (w/various
Design Chapter revisions)

Official compilation Codes Rules and Regulations of the State of New York, 17
Transportation (B), 2005 (w/ revisions) - (Also known as NYS MUTCD)

New York State Department of Transportation’s Engineering Instructions, Engineering
Bulletins and Engineering Directives (EI’ EB’s and ED’s)

City of Buffalo Department of Public Works Standard Specifications for Construction and
Materials February 1, 1994

Traffic Calming: State of the Practice, Institute of Transportation Engineers and the
Federal Highway Administration, 1999

Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities
(ADAAG) Amended September 2002

Architectural and Transportation Barriers Compliance Board’s Part 1192 - Americans
with Disabilities Act Accessibility Guidelines for Transportation Vehicles (ADAAG)
Amended September 2002

Department of Justice Code of Federal Regulations 49CFR Part 37 Transportation
Services for Persons with Disabilities Revised October 1, 2003

Department of Justice Code of Federal Regulations 28CFR Part 36 ADA Accessibility
Guidelines for Buildings and facilities Revised July 1, 1994

USDOT Federal Transit Administration Accessibility Handbook for Transit Facilities July
1992

Highway Capacity Manual 2000, Transportation Research Board

Guide for the Development of Bicycle Facilities, American Association of State Highway
and Transportation Officials (AASHTO), Washington, DC, 1991.

Track Design Handbook for Light Rail Transit, Transit Cooperative Research Program,
Report 57 Transportation Research Board, National Research Council

Final Design Report
Preliminary Design



MAIN STREET MULTI-MODAL ACCESS AND
REVITALIZATION PROJECT

Accessible and Useable Buildings and Facilities ICC/ANSI 1998.
Accessibility Handbook for Transit Facilities, Federal Transit Administration July 1992
Building Code : New York State Department of State; Albany , New York ;2002.

Design Rationale Report, LRRT Lafayette Station Modifications;
El Associates: Buffalo, New York; 1995.

Greater Buffalo —Niagara Regional Transportation Council On Board Passenger Survey;
NU Stats;Austin, Texas2002.

Green Transportation-Tacoma’s Light Rail Link: Eco Structure April 2006.

Main Street Pedestrian Mall Summary of Economic Impacts; Harmon and Associates
Washington D.C.; February 1982.

The Queen City Hub - A Regional Action Plan for Downtown Buffalo; City of Buffalo;
Buffalo, New York 2003

Rail Transit Capacity Report 13, National Academy Press; Washington D.C. 1996

Niagara Frontier Transportation Authority Metro Construction Division’s Design Criteria
Manual for Light Rail Rapid Transit, August 1981.

Denver Regional Transportation District's LRT Design Criteria Manual, Revised October
2000.

Code of Massachusetts Regulations — Architectural Access Board 527 CMR Section 18
— Transportation Terminals

Final Design Report
Preliminary Design



Appendix G

Public Information Meeting

Comment Summary & Responses




MAIN STREET MULTI-MODAL ACCESS AND
REVITALIZATION PROJECT

SUMMARIZED
COMMENTS AND RESPONES

PUBLIC INFORMATION MEETING #1

FEBRUARY 1, 2006

Final Design Report
Preliminary Design



PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Comment Response
Joseph Marcella Eliminate Theater District Station Outside the scope of the project
625 Main #9 Two lanes each way

Buffalo, NY 14203

jmarcella@chek.com

Minimum sidewalk

Only Main St. resident/owners should have a say
No parking

Overall Great Idea

J. Staton
28 Brookfield Lane
Cheektowaga, NY 14227

No email

Prefers lanes outside of trackbed
Trackbed sharing will increase train dwell time

Only “Share The Trackbed Alternative” per
EA considered.

Traffic model did not predict increase in train
dwell times

Joel Lippes
341 Franklin Street
Buffalo, NY 14202

Jlippes(@yverizon.net

Extend LRRT to Ambherst
Open side streets between Washington and Pearl
Not a strong proponent

Outside the scope of the project

Bea Militello — Bijou Grille
643 Main Street
Buffalo, NY 14203

bea@bijougrille.com

Access during construction
Construction time for each block

Access will be maintained.
Final construction phasing yet to be decided.

Alan Bedenko e Well designed streetscape Expanding LRRT system not in scope
9294 Via Cimato Dr. e Strongly favors the project

Clarence Centel’, NY 14032 ° Expand the LRRT System

abedenko@gmail.com

Cars Sharing Main Street 10f8 2/1/06




PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Comment Response
Thomas Reagle e ADA access from all train cars ADA requirements will be met.
c/o Picture This Market Arcade e No parking meters No individual parking meters, but parking
617 Main Street . fee will be in place.

Buffalo, NY 14203

Picturethis2 1 (@hotmail.com

Existing trees should remain

All new landscape due to reconstruction.

E. Edward Deutschman
4485 Arondale Road
Williamsville, NY 14221-6222

eddeu@localnet.com

Controlled access to portal and at intersections

Sidewalk cafes

Traffic control for cars behind trains

No left turns
No overtaking of trains
In favor of project

Access will be controlled.

Traffic control will be in place.

Left turns will be considered, overtaking of
trains will not be permitted due to shared
lane concept.

Mark Casell
108 N. Shore Drive
Alden, NY 14004

Mark.Casell@am.jll.com

No parking meters, 1 hr parking
Bike lane

Minimum signs

Sidewalk cafe

Streetscape & more lighting

Parking for 2 hrs max. No designated bike
lanes.
Signs per MUTCD

Cars Sharing Main Street

20f8

2/1/06




PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Comment

Responses

Kevin F. Yost

Tower 3 Room 840-B
PO Box S119

Buffalo State College
Buffalo, NY 14213

In favor of project
More trees/landscaping

None required

YostK321@yahoo.com
Gregory P. Stein e Car/train safety issues No designated bike lane.
228 Euclid Ave. e Leftturns Safety will be a project priority.
Kenmore, NY 14217 e No overtaking of trains
e Bike lane ?

gncstein(@aol.com

Deborah Kane
69 Cary Street
Buffalo, NY 14201

musessong@hotmail.com

Favors the project
Means to generate traffic during PM and on weekends

None required

Genco e No Casino Not in scope of the project
600 Main Street

City Centre

Betty Howell e Favors project None required

Peggy Beardsley-Buffalo Place
671 Main Street
Buffalo, NY 14203

pbeardsley@buffaloplace.com

Favors special events, impact on special events due to
project

None required

Cars Sharing Main Street

30of8

2/1/06




PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Comment Responses
Seth C. Triggs e Safety and environmental issues Safety will be a project priority
PO Box 616 e LRRT dwell time Draft Final EA has been prepared for the
Buffalo, NY 14205 e Separate car lanes project and submitted to FTA for approval
e No left turns No increase in dwell time.
sethtriggs@yahoo.com Only Share the Trackbed option considered
per EA.
Left turns will be considered
Mark Galvin e Favors steel/glass material for stations None required
6901 Erie Street #5 e More trees
Derby, NY 14047 e Heated sidewalks
e Favors project

(716) 947-5140

Brian Mahoney
96 4 Crescent Ave.
Buffalo, NY 14214

Brian.Mahoney@invitrogen.com

Owns property at 9 Genesee Street
Loading zone

Designated loading zones will be provided.

Ronald W. Bates
282 Delaware Ave.
Buffalo, NY 14202

reprocraft@aol.com

Closed section near old Bon-Ton
Extend LRRT to Amherst
No catenary, eliminate tunnel

Not in the scope of the project
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PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Comment

Responses

Stephen P. Fitzmaurice
One HSBC Center
Buffalo, NY 14203-2897

spfl@onehsbc.com

Favors the project

None required

James Bryant
378 Franklin Street
Buffalo, NY 14202

Favors project
Parking
Public involvement

None required

No email
Joan Miller e Favors project None required
144 Goering e Parking

Buffalo, NY 14225

joanmiller60@aol.com

More Landscape

Chris D’ Angelo — Comfort Suites/
TGIF

4225 Genesee Street

Buffalo, NY 14225

Chris@dynamic-brands.com

Sidewalk café preservation
Do not eliminate Theatre and Fountain Plaza stations
Favors the project

Theater District Station is being
consolidated with Fountain Plaza Station
based on Advisory Committee
recommendations.

Aldo and Sharon Ferrelli
600 Main Street, Unit 104
Buffalo, NY 14202

aslfer@adelphia.com

More trees/landscape
Existing trees should remain
Seating benches

No cars along 500-600 block

Parking spaces provided in the 500-600-
block. Vehicular traffic will remain in the
500-600 blocks.
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PUBLIC INFORMATION MEETING NO. 1

COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Comment

Responses

Rick Serra
465 Main Street, Suite 200A
Buffalo, NY 14203

rserra(@propark.net

Favors project
Likes station design

None required

Sheri and Greg Rehwoldt
600 Main Street, #704
Buffalo, NY 14202

sheri@rehwoldt.com

Smart streetscape
More parking

None required

Harold L. Cohen

600 Main Street, Apt. 1101
Buffalo, NY 14202
mdcohen@acsu.buffalo.edu

Covered and heated sidewalks
Bring more businesses.
Eliminate stations

Out of the project scope

Lynda Stephens*
266 Hartwell Road
Buffalo, NY 14216

* Comments from Ms. Stephens
were originally sent to Mr. Alan
Taylor, Regional Director
NYSDOT Region 5.

Concerns regarding 2003 EA

Wants EIS for the project

Wants more public input

Safety issues for bicycle riders, pedestrians and vehicles
Payback of Federal Dollars for demolition of Mall features

Destruction of award winning streetscape for minimizing
wind effects

The 2003 EA was updated in 2005

The project was developed from the proposed
Alternate from EA. EIS is not in the scope of this
project.

Safety issues will be addressed as part of this
project.

Mall features will not be a part of the proposed
Urban Design.

: gr‘lpactts‘ on ;ld.ewalk Viultst. Sidewalk vaults are being evaluated
I 1STUp 10nE1111T1ng (gons rlif ton Normal disruption due to construction.
® mp .aCF on 1cqtt treet 1o ect Safety reasons prohibit a designated bike path.
e Omission of designated Bike Path
Gladys Gifford Separate lanes for cars Only “Share The Trackbed Alternative” per EA
CRTC Cars trains safety hazards for pedestrians considered
P.O. Box 1186 Safety of all is a project priority

Buffalo, NY 14231

crtc(@buffalo.com

Delay in LRRT operations
Prohibit left turns from Main St.
Traffic calming features

Left turns will be considered
15 mph design speed, other measures for traffic
calming.
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PUBLIC INFORMATION MEETING NO. 1
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Comment

Responses

Rick Serra
465 Main Street, Suite 200A
Buffalo, NY 14203

rserra(@propark.net

Favors project
Likes station design

None required

Sheri and Greg Rehwoldt
600 Main Street, #704
Buffalo, NY 14202

sheri@rehwoldt.com

Smart streetscape
More parking

None required

Harold L. Cohen

600 Main Street, Apt. 1101
Buffalo, NY 14202
mdcohen@acsu.buffalo.edu

Covered and heated sidewalks
Bring more businesses.
Eliminate stations

Out of the project scope

Lynda Stephens*
266 Hartwell Road
Buffalo, NY 14216

* Comments from Ms. Stephens
were originally sent to Mr. Alan
Taylor, Regional Director

Concerns regarding 2003 EA

Wants EIS for the project

Wants more public input

Safety issues for bicycle riders, pedestrians and vehicles
Payback of Federal Dollars for demolition of Mall features
Destruction of award winning streetscape for minimizing
wind effects

The 2003 EA was updated in 2005
The project was developed from the
proposed Alternate from EA. EIS is
not in the scope of this project.
Safety issues will be addressed as
part of this project.

Mall features will not be a part of

NYSDOT Region 5. : the proposed Urban Design.

e Impacts on sidewalk vaults . .

. : . . Sidewalk vaults are being evaluated
¢ Disruption during construction . .
I Bl S Pro Normal disruption due to
° mp.ac‘F on 1cqtt treet .ro_]ect construction.
* Omission of designated Bike Path Safety reasons prohibit a designated
bike path.

Gladys Gifford Separate lanes for cars Only “Share The Trackbed
CRTC Cars trains safety hazards for pedestrians Alternative” per EA considered
P.O.Box 1186 Safety of all is a project priority

Buffalo, NY 14231

crtc@buffalo.com

Delay in LRRT operations
Prohibit left turns from Main St.
Traffic calming features

Left turns will be considered
15 mph design speed, other
measures for traffic calming.
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PUBLIC INFORMATION MEETING NO. 1
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address | Comment Responses
Comments provided by the Public on the Existing Condition Roll Map
NA e Provide lot of trees None required
NA o Prpvisions for Erie St. connection from Main St. to Buffalo Out of the project scope
River
NA e Reduce excessive Church Street lane widths , difficult for Out of the project scope
pedestrians to cross
NA e Reconnect Mohawk and Eagle Streets Reconpecting Mohgwk ar}d Eagle
Street is under consideration
NA ¢ No encroachment of public right-of-way (like City Grill) Under consideration
NA ¢ Provide more lighting Adequate street lighting will be
provided as part of the design
NA e Reconnect Genesee Street/ Huron Street to Main Street Out of the project scope
e Provide drop off area for theatre patrons Drop area will be provided for the
NA theatre patrons in the Theater
District
NA e Aesthetic and greenery around the portal Screening gnd landscaping Qf the
portal area is part of the project.
NA e Provide art around the Y at portal Art grounq the portal is under
consideration
e Reconstruct Goodell and Edward Street intersection with a Out of the project scope
NA roundabout for traffic safety
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MAIN STREET MULTI-MODAL ACCESS AND
REVITALIZATION PROJECT

SUMMARIZED
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Steven Joseph
671 Main Street
Buffalo, NY 14203

sjoseph@buffaloplace.come

Consider single car trains running more
frequently.

NFTA operational issue which is beyond the scope of the
design project.

Ken Swanekamp
ECDEP

95 Franklin St.
Buffalo, NY 14202

Swanekak@erie.gov

Construction cannot start soon enough!
Walked to meeting in perfect weather, Main
Street virtually deserted.

No response required.

Donnie Morgan
667 Main Street
Buffalo, NY 14203

stay@hostelbuffalo.com

Please incorporate “Theater” into the station
name at Fountain Plaza. They have printed
materials around the world listing Theater
Station as destination for Youth Hostel.

This is opportunity to deal with problems
presented by alley between 665 & 667 Main
Street. Perhaps alley could be used for Metro
equipment and closed to foot traffic. Theater
traffic could be directed through Market Arcade
Theater, late-night club traffic could be directed
around the police station.

Comment will be conveyed to respective agencies for
consideration.

City of Buffalo would have to make a determination about the
alley before any work can be considered for inclusion under
this project.

Dianne Giliforte
Studio Arena Theatre
710 Main Street
Buffalo, NY 14202

dgiliforte@studioarena.com

Concerned about Motorcoach drop-off and
pickup in front of Studio Arena Theatre (SA).
Should be no parking zone in front of SA.
Current design does not allow for any
turnaround zone in front of SA. Coaches/cars
would have to drive to Chippewa before being
able to turnaround. Would be cumbersome
and cause dire situations on performance
nights at SA and Shea’s as well as busy nights
on Chippewa.

Drop-off, loading and parking zones will continue to be
coordinated with stakeholders throughout the design process.

The limited distance between the portal and Tupper Street
(approx. 100 ft.), the need to accommodate a pedestrian
cross-walk and the transition around the portal where cars
will merge into the shared lane restrict the ability to
accommodate a bus turnaround. Further evaluation and
coordination with stakeholders will continue throughout the
design process.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Veronica Ann Astrello
600 Main Street, #705
Buffalo, NY 14202
vaastrello@att.net

Finally! After many years of meeting, looks like
there’s a vision and a plan. Let's make this
work, the faster, the better!

¢ No response required.

Kevin F. Yost
1474 Middle Road
Rush, NY 14543-B

YostK321@yahoo.com

Theater station should be moved to current
parking area between portal and tower at
intersection with Main and Pearl Streets. Portal
should be moved closer to tower and
Main/Pearl intersection.

Raised median with retaining wall blocks and
soil and mulch should divide both directions of
Main Street instead of yellow line.

Cars and light rail should be equal instead of
current plans for cars first and light rail second.

Bicycle lanes should run entire length.

All downtown streets should be 2-way.

Skyway should be replaced by tunnel
combining Fuhrmann with Route 5 splitting into
Pearl, Franklin, Delaware & ElImwood and
doing away with Upper and Lower Terraces.
Main Street bridge should go forward and
Michigan Street Bridge should return.

Would add significant cost to the project. Extensive study
would be required before it could be considered. Would have
significant impact on LRRT operations during construction.
Beyond scope of project.

A raised median throughout limits access for emergency
vehicles and the ability clear lanes in the event of accidents
or breakdowns. Space between the rails is limited which
would not allow for a planted median.

The design calls for the cars and trains to share the trackbed
in a manner that will provide for safe operations for both cars
and trains.

Bicycle access was evaluated for the entire corridor length
but could not be accommodated on station boarding blocks
as the curb height and location must be retained for train
access.

Beyond the scope of the project.

Beyond the scope of the project.

Beyond the scope of the project.

Mary Elizabeth Ritz

riszhotel@ovebtv.net

Terrific, modern, awesome idea!

Expand subway to UB Amherst campus.

Wait until ethanol is developed for cars, work
hard to get that done as soon as possible.

We need to keep up with other cities in US,
Canada & Europe.

Suggests checking out “An Inconvenient Truth”

No response required.

Beyond the scope of the project.

Schedule must be responsive to availability of funding as well
as the need for revitalization.

No response required.

No response required.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

K. Bonl
230 Summit Avenue
Buffalo, NY 14214

This plan seems designed to frustrate mass
transit, rapid transit and anything other than
vehicles. As a frequent train rider, sees
nothing positive about the plan. Train trips will
no longer be rapid as train will have to wait for
red lights, left turning vehicles, cars stopped to
load/unload (there aren’t pull over places the
length of the above-ground portion of LRRT).
Why are super wide sidewalks being kept?
Include separate lanes for cars rather than
share track bed.

Wants to retain Theater Station (late night,
winter weather, safety) — thinks people will
drive instead of taking LRRT.

Disappointed in lack of bike lane after
Chippewa.

Enormously disappointed with this plan.

e The scope of the preliminary design is based on the preferred

“Share the Trackbed” alternative selected during the
development of the Environmental Assessment. Traffic
modeling demonstrates the ability for cars and trains to share
lanes and maintain acceptable operational levels without
significant impact on train operations. Design of the
signalization system and traffic control measures will further
address operational issues.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre operators
and businesses. Positioning of stations in front of residential
and hotel properties on the north side of Chippewa Street is
not desirable due to noise concerns. Placing the combined
stations in the Fountain Plaza block is important due to the
large daily LRRT ridership represented in this block.

Bicycle access was evaluated for the entire corridor length
but could not be accommodated on station boarding blocks
as the curb height and location must be retained for train
access.

No response required.

Seth C. Triggs
PO Box 616
Buffalo, NY 14205

seth.triggs@verizon.net

Theater Station must be retained at least close
to its current location.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre operators
and businesses. Positioning of stations in front of residential
and hotel properties on the north side of Chippewa Street is
not desirable due to noise concerns. Placing the combined

Cars Sharing Main Street

3 of 14

8/8/06




PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Summarized Comment Response
stations in the Fountain Plaza block is important due to the
large daily LRRT ridership represented in this block.

The Share the Trackbed alternative will have Traffic modeling demonstrates the ability for cars and trains

detrimental effects towards public safety and to share lanes and maintain acceptable operational levels

transit efficiency (notes rise in oil prices without significant impact on train operations. Design of the
necessitating high quality transit). Allowing left signalization system and traffic control measures will further
turns create delays for LRRT. address operational and safety issues.

There is room for two traffic, two parking and The scope of the preliminary design is based on the preferred

two bike lanes around train lanes. “Share the Trackbed” alternative selected during the
development of the Environmental Assessment.

There is not effective separation between A raised median throughout limits access for emergency

opposing lanes. Lack of traffic calming all but vehicles and the ability clear lanes in the event of accidents

guarantees high-speed driving. Doubts drivers or breakdowns. Traffic control measures and enforcement

will stay at 15 mph will be key to safe operations as with any city street. The
street will likely function as a destination rather than a
collector or thoroughfare given the multi-modal use, narrow
lanes and vehicle restrictions. Therefore, motorists that don’t
want to travel at higher speeds will tend to use alternate
routes.

Inadequate protection of tunnel portal. Protection at the portal for motorists as well as for protection
of the light rail system is a key concern that will be studied
further before final measures are selected.

Mike Quinlan Black (not green) catenary poles. Poles will be carefully coordinated with the overall

242 Irving Terrace
Buffalo, NY 14223

quinnyarch@hotmail.com

LCD displays indicating arrival of station
meters- not individual meters.
Good job.

streetscape design elements.

Will evaluate further as part of the station design and
information systems.

No response required.

Alvin J. Schuster
175 Capen Blvd.
Buffalo, NY 14226

This won’'t work. A double yellow line will not
stop vehicles from trying to pass trains.

A raised median throughout limits access for emergency
vehicles and the ability clear lanes in the event of accidents
or breakdowns. Traffic control measures and enforcement
will be key to safe operations as with any city street.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Concerned about LRRT schedules when
vehicles are backed up from a traffic light and
when accidents occur.

Eliminating Theater Station is horrible idea.

Left turns should not be allowed.

Cars should not share the trackbed.

Traffic modeling demonstrates the ability for cars and trains
to share lanes and maintain acceptable operational levels
without significant impact on train operations. The proposed
station locations are based on anticipated queue lengths at
intersections to minimize the potential for cars impeding
trains at the stations. Relocating the catenary poles outside
of the trackbed and keeping the center of the road open will
facilitate emergency vehicle access for clearing out potential
accidents. Traffic monitoring will be enhanced with
additional cameras throughout to help response times.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
in this block.

Left turns were accounted for in the traffic modeling which
demonstrated ability to allow for these movements without
significant adverse impact. Further analysis will be
performed as part of the final design effort.

The scope of the preliminary design is based on the
preferred “Share the Trackbed” alternative selected during
the development of the Environmental Assessment.

Daniel Leonard

1310
#108

Delaware Avenue

Buffalo, NY 14209

dilzz@buffalo.edu

Extremely concerned about “mountable curb” —
does not seem safe.

-people waiting for train will be
standing/walking where cars are trying to park.
-a car climbing steep incline will accelerate at a
much higher rate and then his the brakes
before sidewalk area.

-cars attempting to mount curb will take longer-
slowing traffic & trains.

The curb would be sloped to be traversable by a car.
Further study is needed to address what type of restrictions
and enforcement would be necessary to make it safe for all.
Intent is to use areas for parking when not used for
boarding. Curbed planters would be used to create barriers
at perimeter. Parking has been identified by stakeholders
and community as a key part of the revitalization effort along
with access and exposure.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Summarized Comment Response
-oil and tire marks will remain in
sidewalk/parking area-ugly.
-will increase clutter in what should be a
clean/uniform sidewalk area.
-will cause confusion for people unfamiliar
w/area.
-how will it be regulated when parking is not
allowed?
All of these issues for extra 2-3 parking spots
per car? Parking is not the most important thing
in this project. If street is done correctly, people
will find parking. Putting parking in forefront is
extremely shortsighted. Viable cities sacrifice
parking for good development, not the other way
around.
Concerned about loss of Theater Station. 700 The current northbound Theatre Station conflicts with the
block is a hub for residential development. proposed transition around the portal. Shifting of the station
Current station is perfect for these people, within the Theatre block would conflict with potential parking
Theater District and Entertainment District. Do and drop-off areas that are important to the Theatre
not sacrifice for parking. operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
in this block.
Ken Neufeld Need drop off zone in front of SA for patrons & Drop-off, loading and parking zones will continue to be
Studio Arena deliveries. coordinated with stakeholders throughout the design

710 Main Street
Buffalo, NY 14202

kneufeld@studioarena.com

Need a closer turnaround for vehicles/buses
dropping of patrons.

process.

The limited distance between the portal and Tupper Street
(approx. 100 ft.), the need to accommodate a pedestrian
crosswalk and the transition around the portal where cars
will merge into the shared lane restrict the ability to
accommodate a bus turnaround. Further evaluation and
coordination with stakeholders will continue throughout the
design process.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Too far to walk to Fountain Plaza station,
especially in cold weather.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
in this block.

Rhonda Avino
36 Highgate Ave.
Buffalo, NY 14214

rhondaavino@hotmail.com

In favor of project.

Plans look outstanding-loves the trees.
Hopes this happens-hope for a downtown
again.

Great presentation!

No responses required.

Clifton Lund
33 Linwood Ave. Apt. 604
Buffalo, NY 14209

Complete rail extensions to UB Amherst and to
Dick Road.
Update or re-built downtown stations.

Cars sharing trackbed will cause problems.

Cost of re-designing the system to provide
parking spaces does not seem to be cost
effective.

Beyond the scope of the project.

Rebuilding the surface stations is included in the project
scope.

Traffic modeling demonstrates the ability for cars and trains
to share lanes and maintain acceptable operational levels
without significant impact on train operations. Design of the
signalization system and traffic control measures will further
address operational and safety issues.

The primary objective of the project is to return cars to Main
Street to improve access. Providing parking is a key
element in meeting this objective as identified in previous
studies.

Bruce Brody

bbrody@adelphia.net

Thinks it’'s great putting cars back on Main
Street.

Was in San Jose (Santana Row) which has
outside restaurant/bar places in the middle of
the median of the street. Barnes and Noble
with a balcony and upscale stores remind him
of what Main Street wants to be.

Check out www.santanarow.com

No responses required.
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Valerie Moliterno
262 Ruskin Road
Amherst, NY 14226

204 parking spaces does not equate to the
amount of money to be spent on this project.

As Main Street is re-awakening thinks
construction will only set it back.

Landscaping is quite nice as are some of the
rail stations.
Paving is already creative, why change it?

The primary objective of the project is to return cars to Main
Street to improve access. Providing parking is a key
element in meeting this objective as identified in previous
studies.

Work will be staged in a manner to maintain access to
properties throughout construction. All work started in a
block will be completed during the same construction
season to further limit the construction impact.

No response required.

The various types of materials used pose maintenance
problems. It is important to develop a cohesive design that
addresses the street as a whole when establishing the “right
look” for Main Street.

Donna Kostrzewski
29 Silent Meadow Lane
Orchard Park, NY 14127

donna@workingdowntown.c

om

Simplify the train stations-they should be
practically invisible and simple.

Too much $ budgeted for station construction

and landscaping. Reduce the amount of trees-
architecture stands alone!

Can’t wait for this to happen.

Intent is to reduce the size to full extent possible while
maintaining accessibility to trains and providing improved
weather protection.

Costs associated with the new stations are based on the
reduced sizes. Utilizing materials that will minimize future
maintenance is a key element of the station design. The
stations will continue to be value engineered throughout the
design process. The landscaping proposed is a key part of
developing a beautiful street that will help bring people back
to Main Street. Placement of trees to accentuate the
architecture and not hide it will continue to be evaluated
throughout the design process.

No response required.

Francis Moliterno
262 Ruskin Road
Amherst, NY 14226

Fran33@inflowline.net

Buffalo should focus on increasing residency
and retail will follow.

New construction will disrupt a slowly improving
Main Street-same old story.

The benefit of a few additional parking spaces
and cars in the pedestrian area is not worth the
cost.

Improve the existing rail line and concentrate
on adding features to that system.

Beyond the scope of the project.

Work will be staged in a manner to maintain access to
properties throughout construction. All work started in a
block will be completed during the same construction
season to further limit the construction impact.

The scope of the preliminary design is based on the
preferred “Share the Trackbed” alternative selected during
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Not a good idea.

the development of the Environmental Assessment.
No response required.

Gladys Gifford

On behalf of Citizens
Regional Transit
Corporation (CRTC)

3-D simulation was excellent. Planners and
public are well-served by this effort to allow
better understanding of project.

Simpler station design looks good.

Station Design fails to adequately provide for
ADA access to rail cars. City requirement for a
2-foot setback from traffic lanes for fixed
objects. Simulation shows retractable platform
to bridge that gap and depends on NFTA
maintenance to keep operational.

Track-bed should not be opened to vehicular
traffic. A model for the whole street exists in
front of Ellicott Square bldg.

Parking should not be allowed in vicinity of train
stations, both in front and alongside boarding
area. As a transit-oriented development
consideration must be given to foot traffic and
pedestrian congestion. Cars accessing and
leaving parking spaces will impede flow of
vehicular and rail traffic.

Design should prohibit all left turns, all times.
Left hand turns impede flow of vehicles and
trains, and delay while idling creates excessive
air pollution.

Theater Station should be retained. Patrons of
the Theater District depend on the rail and
have their first positive experience using public
transit because of the convenient access to the
Theater District.

No response required.

No response required.

Setback of station is necessary for vehicular and pedestrian
safety. ADA access to first train car will be maintained via
the platform and bridge plate. NFTA is fully aware of the
maintenance issues associated with the bridge plate. Costs
were significantly more favorable for installing and
maintaining wayside plates in lieu of train mounted bridge
plates or lifts.

The scope of the preliminary design is based on the
preferred “Share the Trackbed” alternative selected during
the development of the Environmental Assessment.

Further study is needed to address what type of restrictions
and enforcement would be necessary to make it safe for all.
Intent is to use areas for parking when not used for
boarding. Curbed planters would be used to create barriers
at perimeter. Parking has been identified by stakeholders
and community as a key part of the revitalization effort along
with access and exposure.

Left turns were accounted for in the traffic modeling which
demonstrated ability to allow for these movements without
significant adverse impact. Further analysis will be
performed as part of the final design effort.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

For efficient use of public funds, order of work
should be reversed (do the south section first,
Theater District last)

Questions the process used to involve the
public. The 2 info meetings held have not
allowed public to express viewpoints verbally,
as in a forum, to exchange views.

Project should be transit-oriented.

in this block.

The timing of the south end is being coordinated with
development currently being planned for that area which will
not likely coincide with the intended start of construction in
2007. Also, the north end has been identified as high
priority given the lack of activity on a daily basis.

Open format is common to the design phase. The EA
process allowed for additional public input to help shape the
scope.

No response required.

Richard Olday

171 Parwood Trail
Depew, NY 14043-1071
Member of CRTC

raolday@yahoo.com
716-684-1604

Main Street is a transit corridor, automobiles
are secondary to transit system and must not
impede the operation and utilization of light rail.

Left turns should not be allowed, or at the very

least, should not be allowed from 7 am to 7 pm.

Some type of barrier or median should be
installed on blocks where there is a train
station. Impatient motorists will want to pass
sopped trains and cause accidents. Spotty law
enforcement will not deter the impatient
motorist.

The Theater Station should remain the Theater
District Block. The new station could be
located on the north side of Chippewa Street
and would replace Fountain Plaza station. The
parking shown along both sides of Main Street
at the location could be relocated to Fountain

The scope of the preliminary design is based on the
preferred “Share the Trackbed” alternative selected during
the development of the Environmental Assessment. Traffic
modeling demonstrates the ability for cars and trains to
share lanes and maintain acceptable operational levels
without significant impact on train operations. Design of the
signalization system and traffic control measures will further
address operational issues.

Left turns were accounted for in the traffic modeling which
demonstrated ability to allow for these movements without
significant adverse impact. Further analysis will be
performed as part of the final design effort that will evaluate
restrictions as well.

A raised median throughout limits access for emergency
vehicles and the ability clear lanes in the event of accidents
or breakdowns. Traffic control measures and enforcement
will be key to safe operations as with any city street.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of

Cars Sharing Main Street
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address Summarized Comment Response
Plaza block. Forcing theater patrons to use Chippewa Street is not desirable due to noise concerns.
Fountain Plaza would be unacceptable, Placing the combined stations in the Fountain Plaza block is
especially during winter (ie. Elderly and important due to the large daily LRRT ridership represented
handicapped patrons), and would not longer be in this block.
able to go the theaters, contrary to the idea of
creating more accessibility.
Concerned about maintenance of landscaping. Maintenance agreements will be established between the
various agencies involved with the project.
Paul Bond Project team members and consultants capably No response required.

304 Getzville Road
Amherst, NY 14226-3542

responded to all questions. Impressed with
displays and effort for meeting. 3-d simulation
was especially interesting.

As a person with 42+ years of active railroad
freight service, is somewhat biased with love
affair with steel wheel on steel rail.

In favor of opening the street to traffic, but is
concerned about the continued efficient
operation and safety of the trains/train riders
while sharing the trackbed and steel platforms
that would be lowered when trains pull into
stations.

No response required.

Traffic modeling demonstrates the ability for cars and trains
to share lanes and maintain acceptable operational levels
without significant impact on train operations. Design of the
signalization system and traffic control measures will further
address operational and safety issues. NFTA is fully aware
of the maintenance issues associated with the bridge plate.
Costs were significantly more favorable for installing and
maintaining wayside plates in lieu of train mounted bridge
plates or lifts.

Steve Siegel

489 Ellicott St. Apt. 4
Buffalo, NY
716-622-9246

Theater Station should be kept. Many
completed and under construction residences
are in that area. These residents rely on the
Metro Rail and use of the Theater Station.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
in this block. The expansion of bus service within the 700
block will be evaluated by NFTA Metro.

Cars Sharing Main Street
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Caroline and William Duax

ctduaxetal@aim.com

For the sake of the theatres which are essential
for Buffalo's growth, those attending the
theatre, and those who do not drive cars, DO
NOT close the Theatre Station.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential properties and the hotel on the north side of
Chippewa Street was not favorable due to owners, tenants
and patrons. Placing the combined stations in the Fountain
Plaza block is important given the large daily ridership
represented in this block.

Lynda Stephens
266 Hartwell Road
Buffalo, NY 14216

Questions the public involvement and EA
process.

Concerns expressed include:

Safety issues for bicycle riders, pedestrians
and vehicles.

Payback of Federal dollars related to
demolition of federally funded pedestrian/transit
mall features.

Destruction of award winning streetscape,
including stations designed to minimize wind
effects without creating wind tunnels.

Impact of project on sidewalk vaults.

Disruption during construction.

Impact on nearby Ellicott Street project.

Omission of a designated bike path.

Does not want Main Street turned into parking

Questions should be redirected to officials involved in the
EA.

Traffic control measures will be designed to address these
issues to the full extent possible.
Beyond the scope of the design process.

Reduction of station sizes and improving weather protection
in station areas are concerns raised by the public that are
being addressed under the project.

Sidewalk vaults will be accounted for in the final design.
Work will be staged in a manner to maintain access to
properties throughout construction. All work started in a
block will be completed during the same construction
season to further limit the construction impact.

Maintenance and protection of traffic measures during
construction will be considerate of other concurrent projects
in the area.

Bicycle access was evaluated for the entire corridor length
but could not be accommodated on station boarding blocks
as the curb height and location must be retained for train
access. Proposed bike lanes will ultimately connect to the
lower end via Pearl Street which is currently in the planning
stages.

Parking is one of the key elements in improving access.

Cars Sharing Main Street
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

lot.

3-D simulations showed very few pedestrians.
Wasn’t the point to bring more people to Main
Street?

Consultants do not identify supporters of
Shared Trackbed who are “lenders supporting
local retailers” mentioned in paragraph “provide
Vehicle Access to Adjacent Land Uses” of page
1-4 of May 2006 EA.

During the past 4 years, substantial
development has occurred in downtown and
nearby neighborhoods. Doubts that this project
had anything to do with it. Disruption during
construction will discourage new businesses
from establishing themselves over the next
several years.

Recommends a “Time Out’ and rethinking of
project.

Simulation demonstrated traffic during times when vehicular
and light rail operations are at the peak which is 5:00 p.m.
Pedestrian volumes are higher during the midday hours.
Questions should be redirected to officials involved in the
EA.

See staging response above.

No response required.

Giovanni D. Centurione
160 Utica Street

Buffalo, NY
g_centurione@yahoo.com

Love the look of the stations and landscape
design. Wants work to start ASAP.

No Response required.

Donna Berry

B District BPD
695 Main Street
Buffalo, NY 14203
dberry@bpdny.org

Bring Vehicles back to Main Street to begin a
rebirth that should have happened long ago.
2007 is too long to wait.

No response required
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PUBLIC INFORMATION MEETING NO. 2
COMMENT SUMMARY AND RESPONSE SHEETS

Name/Address

Summarized Comment

Response

Ruth S. Brock
33 Gates Circle
Buffalo, NY 14209

Distressed to hear that consideration is given to
closing the Theatre Station. Feels access to
Theatre District should be made easier not
more difficult. Wants the station to be kept
open.

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking
and drop-off areas that are important to the Theatre
operators and businesses. Positioning of stations in front of
residential and hotel properties on the north side of
Chippewa Street is not desirable due to noise concerns.
Placing the combined stations in the Fountain Plaza block is
important due to the large daily LRRT ridership represented
in this block.
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PUBLIC INFORMATION MEETING NO. 2
COMMENTS FROM LAYOUT SHEET

COMMENT

RESPONSE

Near intersection of Main and Goodell - The sacrifice of valuable
pedestrian space for 10’ bike lane may be unwise

Bicycle access is a goal, which cannot be accommodated on
station blocks. The plan as design will provide for a connection
from areas north of the project to lower Main Street via a future
Pearl Street bike lane. A sidewalk width of approximately 12 feet
will be maintained in the most constrained areas.

700 Block — Fragmented bike lane may be ill conceived.
Visually, drivers will see 16-foot wide vehicle lane, increasing
speeds.

Flush curb, markings and materials will be used to help
distinguish this area.

700 Block — Why limit landscaped median to entrance points?
Consider expanding over more/most of block. Concerned about
perceived vehicle lane width mid-block without median.

Similar to Main Street improvements constructed north of the
project. Opening will improve access to parking and existing
driveways.

700 Block — Parking reduced on this block?

Changed from angled parking to parallel parking as street will be
two-way in lieu of the current one-way traffic.

700 Block — Consider keeping mid-bock pedestrian crossing on
such a long block with pedestrian island.

Flush median will not restrict crossing. City of Buffalo does not
promote crossings where traffic control measures are not in
place.

700 Block — 10’ is wide enough for double row of trees in median.

Consider expanding median to 12’ to slow vehicle speeds.

11-foot travel lanes will help promote a calming effect. Median
width proposed works with the placement of the bike lanes,
parking lanes and existing sidewalk widths.

600 Block — Town Ballroom crowds will overflow into vehicle
lanes without wider sidewalks than proposed here. Is parking a
good idea around the portal?

Parking is not proposed directly in front of the Town Ballroom for
this reason.

600 Block — Sidewalks far too narrow around portal. Bikes would
be better served by 11’ wide vehicle lane and wider sidewalks.

Pedestrian safety would be put at risk if bikes are directed onto
the sidewalk areas.

600 Block — Pedestrian volumes could increase over time as
underutilized buildings and vacant lots are redeveloped.
Sidewalks should consider anticipated increase in volume.

The Shared Trackbed concept provides for the largest sidewalk
width attainable.

Cars Sharing Main Street
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PUBLIC INFORMATION MEETING NO. 2
COMMENTS FROM LAYOUT SHEET

COMMENT

RESPONSE

600 Block — Position control box so as to eliminate this narrow
and dangerous walkway (between Hostel and Partnership
building).

Relocation of control panel will be established in the final design.

600 Block — Retain Theater Station (2 notes)

The current northbound Theatre Station conflicts with the
proposed transition around the portal. Shifting of the station
within the Theatre block would conflict with potential parking and
drop-off areas that are important to the Theatre operators and
businesses. Positioning of stations in front of residential and
hotel properties on the north side of Chippewa Street is not
desirable due to noise concerns. Placing the combined stations
in the Fountain Plaza block is important due to the large daily
LRRT ridership represented in this block.

600 Block — Preventing cars in tunnel?

Lighting, signage, barriers and other measures will be considered
during the final design.

600 Block — At portal area without parking — No trees? Street will
look very stark with out them.

Planters are proposed in the sidewalk areas at each end of the
portal. Visibility is important in the transition areas.

600 Block — Melanie’s is identified in Theatre Place.

No response.

500 Block (corner of Main/East Huron) — Lots of opportunity for
improvements to this park, more greenspace.

Will be evaluated as part of the final design process.

At M&T Center, referring to the “Buffalo Savings Bank” label on
the plan — Buffalo Savings Bank went out of business years ago.

Plan will be updated accordingly.

Overall — Median to prohibit passing.

A raised median throughout limits access for emergency vehicles
and the ability to clear lanes in the event of accidents or
breakdowns. Traffic control measures and enforcement will be
key to safe operations as with any city street.

Overall — How will curb be low enough for cars to park, yet high
enough for passengers to de-train?

Current sidewalk height will be retained in station boarding areas.
Curb would be traversable (sloped) in the 3™ & 4™ train car
zones.
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PUBLIC INFORMATION MEETING NO. 2
COMMENTS FROM LAYOUT SHEET

COMMENT

RESPONSE

Overall — Widen loading lanes.

The 3 foot buffer and 9 foot lane provides and effective width of
12 feet for vehicles that need it. Loading areas can be evaluated
further during final design.

Overall — No traffic calming-straight lanes encourage speeding.

Narrow lanes proposed will have a calming affect. Street will
function more as a destination than a thoroughfare.

Overall — Inadequate separation of opposing traffic lanes.

A raised median throughout limits access for emergency vehicles
and the ability to clear lanes in the event of accidents or
breakdowns. Traffic control measures and enforcement will be
key to safe operations as with any city street.

Overall — Left-turning cars will delay trains, so will parallel
parking.

Traffic modeling, which includes left turn and parallel parking
maneuvers, demonstrates the ability for cars and trains to share
lanes and maintain acceptable operational levels without
significant impact on train operations.

Overall — Car emphasis reduces attractiveness to pedestrians.

Retaining wide sidewalks, enhanced crosswalks and the
proposed streetscape improvements will improve attractiveness
for all visitors.

Overall — Placing cars on trackbed instead of a separate lane will
dominate clean, efficient light rail with fossil fuel use.

No response

Love the plans!

No response
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B.

CARS SHARING MAIN STREET

CATENARY POLE OPTIONS

OPTIONS TO CONSIDER:

The purpose of this analysis is to compare the options for integrating vehicular traffic
into geometrically adequate lanes while maintaining the existing overhead simple
catenary electrification system that powers the LRRT system. In reviewing the
various conditions that exist along the trackbed as well as the components that
makeup the overhead electrification system, it was determined that two primary
options exist for retaining the system with the shared trackbed:

A. OPTION 1 -Move all Catenary Poles Outside of the Trackbed
OPTION 2 - Retain and Protect the Catenary Poles in the Trackbed

ANALYSIS OF OPTIONS
OPTION 1 - Move all Catenary Poles Outside of the Trackbed

1.

SCOPE - This option involves removing all catenary poles and switches
that exist within the surface trackbed section between Scott Street and the
Portal at the north end of the surface section. New catenary poles would be
installed on both sides of the trackbed at an offset on average of 30 feet each
side of the centerline in order to clear underground utilities. The existing light
poles are generally located at this offset which indicates that there is likely
room to install that foundations needed for the catenary poles. Also, it is
intended that the catenary poles would be designed to accommodate the
installation of the sidewalk and street lighting fixtures, serving a dual purpose.
Moving the poles outside of the trackbed will allow for the retention of the
existing trackbed width of 23.5 feet which is important to maintain the existing
train boarding interfaces at the sidewalks while providing the required
vehicular travel lane widths of 11 to 12 feet identified in the Environmental
Assessment. In addition to removing the existing poles and installing new
poles outside of the trackbed, switches within the trackbed must be relocated
outside of the trackbed, power feeds to the poles must be routed from the
manholes in the trackbed to the new feeder poles outside of the trackbed and
fixed, hydraulic and midpoint anchors must be incorporated into the new pole
system outside of the trackbed. Specific scope elements associated with this
option include:

a. General Road/Trackbed width = 23.5’
b. General Lane Width = 11.75’

c. Remove approximately 43 catenary poles from Sta.41+82 to Sta.96+33
including:

(1) 15 Feeder Poles
(2) 10 Hydraulic Anchors
(3) 1 Fixed Anchor

(4) 1 mid-point anchor
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(5) 4 Tie Wire Anchors
(6) Relocate switches at section breaks
(7) Pole removal and disposal

(8) Foundation removal to 4 ft. below finished grade

Install a total of approximately 77 new catenary/light poles outside the
trackbed (30 ft. from centerline) which includes:

(1) Foundations
(2) Decorative Poles

(3) 3 support wires between each set of poles and associated
connections

(4) 1 new tie wire pole for the ECH station crossover

(5) New anchors of various types

(6) New conduit and cabling from manholes to feeder poles

(7) Adjustment of hanger supports

New special connections or poles will be required at the HSBC building
that will require more detailed design and analysis during final design (an

allowance will be included under the study based on the number of poles
impacted —an additional 8 poles will be assumed to cover this area)

2. PROS

a.

-0 o00T

Maximize usable lane width (center of trackbed to face of curb)
Maintain existing train boarding conditions (curb/sidewalk)

Eliminate object hazards in center on road

Consolidate facilities (catenary and lighting poles)

Facilitate maintenance (snow removal not limited by objects in road)
Maximize view down center of road

3. CONS

a.

b.

Additional catenary support wires (minimal impact on visual environment
as cantilever arms and pier protection will not be required)

Limitation on catenary pole foundation placement due to utilities
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4. COST CONSIDERATIONS

ITEM UNITS | QUANTITY | UNIT COST TOTAL
1. Catenary Pole &
Foundation EA 43 $10,000.00 $430,000.00
Removal
2. New Catenary
Poles, Foundations EA 85 $30,000.00 $2,550,000.00
& Span Wires
2' New Electrical EA 15 $20,000.00 | $300,000.00
eeds
4. Hanger
adjustments and LS 1 $860,000.00 | $860,000.00
reconnection of
catenary system
5. Switch relocation EA 4 $20,000.00 $80,000.00
6. Tensioners &
Anchors LS 1 $70,000.00 $70,000.00
SUBTOTAL $4,290,000.00
20% Contigency $858,000.00
TOTAL $5,148,000.00
Notes:

o Above Costs do not include lighting fixtures as lighting is required under
each option; however, the pole costs do reflect the net cost of combining
catenary and light poles under Option 1.

e Overall project associated costs for mobilization, M&PT, phasing and
incidentals are not included in this estimate as it is intended to provide a
comparison between the two options.

B. OPTION 2 - Retain and Protect the Catenary Poles in the Trackbed

1.

SCOPE - This option involves retaining the catenary poles in the center of

the trackbed, providing concrete median to direct traffic away from the poles,
relocating poles away from intersections where conflicts occur and providing
energy reducing impact cushion at the poles. The useable lane width would
be reduced to 10’-3” as the median would occupy the center 3 feet of the
trackbed. Specific scope elements associated with this option include:

a. Road/Trackbed width = 23-6”
b. Lane Width =10’-3”

c. Relocate approximately 12 catenary poles at intersections be installing
new poles outside the track bed on each side at theses locations

d. Installation of 3 foot wide continuous concrete median with breaks at
intersections, poles and electrical manholes

e. Relocation of switches at the section breaks
f. Electrical work associated with feeder pole relocations
g. Reconnect catenary wires at relocations, hanger adjustments

DiDonato Associates
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2. PROS

a. Minimize catenary pole relocations
b. Maintain existing train boarding conditions (curbs/sidewalks)

3. CONS
a. Barrier in road which impacts maintenance, safety and visual environment
b. Snow removal difficulty on median

c. Reduced lane width, less than the desired 11 feet recommended in the
EA.

4. COST CONSIDERATIONS

ITEM UNITS | QUANTITY UNIT TOTAL
COST
|1vi Precast Concrete LF 4000 $70.00 |  $280,000.00
edian
2. Catenary Pole &
Foundation EA 12 $83,000.00 $996,000.00
Removal/Relocation
3. Impact Cushion EA 48 $10,000.00 $480,000.00
‘;' New Electrical EA 10 $10,000.00 |  $100,000.00
eeds
5. Switch relocation EA 4 $20,000.00 $80,000.00
SUBTOTAL $1,996,000.00
20% Contigency $399,200.00
TOTAL $2,395,200.00

Notes:
o Above Costs do not include lighting fixtures as lighting is required under
each option
¢ Overall project associated costs for mobilization, M&PT, phasing and
incidentals are not included in this estimate as it is intended to provide a
comparison between options.
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SAFETY AND SECURITY MEASURES

Fabricated Vehicle Barrier Types and Effectiveness

The only barrier type considered and evaluated for the “Cars Sharing Main Street” project is what is
referred to as the “fabricated vehicle barrier.” The other systems of barrier types are “natural and
cosmetic barriers,” which utilize site topography, landscaping and other similar elements to provide

security. This latter barrier is totally inappropriate for this project’s use.

Given the unique and specific issues related to the prevention of vehicles from entering the portal for
access into the subway system, while at the same time allowing light rail vehicle (LRV) access, the

system type has to be ‘positive control’.
The area under the HSBC office tower may also require similar effective control measures to ensure
that motor vehicles do not use the track bed area under the tower. The system could also be

expanded to include both inbound and outbound lane areas at special security alerts.

Summary information on the types of barriers, capital cost, annual maintenance, etc. can be found on

the Barrier Comparison Chart prepared by URS, which follows this section.

Types of Fabricated Barriers

The types of fabricated vehicle barriers include:
e Concrete (“Jersey”)
e Portable water/sand-filled
e  Chain link/gate reinforcement
e Cable
e Drum and cable
e Dragnet
e Bollard (fixed and hydraulic)
e Removable nuisance
e Guide rail
e Traffic control island
e Motorized barricade

e Drop arm beam barrier (typical highway-railroad crossing gate)



e Hydraulic barricade
e Electronic barrier gate
e Tire penetrating

e Portable roadblock Concrete Barrier (“Jersey Barrier”)

Barriers can be erected from either pre-cast tongue and groove sections or cast in place with special
concrete-forming equipment. These barriers can be used around a fixed site as a partial or full
perimeter vehicle barrier. Barriers can also be arranged to direct and slow traffic flow into a site.

This provides any security personnel more time to react to a potential threat.

Portable Water/Sand-Filled Barriers

Plastic water or sand-filled barriers can be effective, as well as being easily moved without the need

for heavy equipment.

Chain Link Gate Reinforcement

Wire ropes are fastened to gates and anchored on either side of the gate. For a relatively weak gate,
the reinforcement transfers the force of a vehicle impact to a more substantial anchor system. It can

be used on many different gate or portal applications.

Cable Barrier

Cable is fastened to each post with U-clamps at a height of 30-inches and is periodically anchored.
The cable is typically -inch diameter or larger aircraft cable mounted between chain link fabric and
upright posts. The barrier prevents light vehicles from crashing through a standard chain link fence.

One disadvantage is that the cable can be covertly cut.

Drum and Cable Barrier

Standard 55-gallon drums are filled with dirt, rock or concrete - weighing about 900 to 1,200
pounds - attached by a %-inch aircraft cable to another drum or fixed object. This type requires
minimal setup time and expense. This barrier can be a cost-effective application since empty storage

drums, dirt and rock are readily available.



Dragnet

This consists of a chain link "net" assembly with arresting cables attached to an energy absorber that is
attached to the anchoring system. In the ‘open’ position, the dragnet is suspended above the access
point.. When a vehicle hits the dragnet in the ‘closed’ (dropped) position, the energy form the
impact is transferred through the arresting cables to an energy absorber that brings the vehicle to a

controlled stop.

Bollard

A bollard is a post made of concrete, stainless steel, steel, aluminum, cast iron, or other durable
material, that creates an aboveground obstacle. Bollards can be fixed or retractable. At the high end,

bollards are constructed to completely stop most vehicles.

Removable Nuisance Barrier

A 3-inch pipe driven into the ground and fastened with*/s-inch coil chain is used to channel traffic
and create marked isolation zones around sensitive areas, equipment, and buildings. It can be set up

and removed quickly and easily.

Guide Rail

Standard highway guide rail or median barriers, cable, W-beam, or box beam guide rails are used as a
perimeter barrier. They are not designed to prevent head-on penetrations but can immobilize a

lightweight vehicle attempting an intrusion.

Traffic Control Island with Vehicle Barriers

Standard guard post, with two automatic gates, a custom base, platform curb assembly with three
pass-throughs, and 16 barrier posts provide protection for security personnel stationed at a

vehicle entrance.

Motorized Barricade

This refers to a steel barricade with standard height of 13-inches, and a maximum height of 30-

inches. Several activation options are possible, such as by remote switch or card reader. These



barricades provide a steel barrier that can be deployed to close off vehicle access in

approximately three (3) seconds.

Drop Arm Beam Barrier

This type of a barrier is typically found at at-grade highway/railroad crossings. The arm,
generally fabricated from aluminum material, which can be fabricated to varying lengths,
includes flashing red lights on top of the gate when the gate is in the “down” position. A track
circuit of an approaching/departing train controls the operation of the barrier. The barrier arm

also includes reflective tape and/or paint for visibility warning in addition to the red lights.

Hydraulic Barricade

Upon major impact, the lifting mechanism absorbs the shock. In emergency situations, a steel

barricade closes off vehicle access in about one (1) second.

Electronic Barrier Gate

Chain link gates used for vehicle entrances with a remote switch, numerical code, or card reader

activating electronic barrier gates.

Tire-Penetrating Traffic Barrier (1-Way Tire Treadles)

A row of */s-inch steel teeth that are unidirectional, spring-loaded, are embedded in the road. The
barrier punctures the tires of an intruding vehicle, while allowing passage of vehicles in the opposite

direction.

Portable Roadblock Tire-Puncturing Device

Hollow stainless steel spikes mounted on aluminum scissors action arms expand to stretch across a
vehicle access. Anchors hold the scissors in place. The system expands to cover 21-feet and folds
into a case weighing 35-pounds. When an intruding vehicle passes over the system, the spikes embed
into the vehicle’s tires and detach from the aluminum frame. This opens several "tubes" which cause
rapid uniform deflation and prevent the holes from sealing. Since the air loss is uniform from all
times, the operator is more likely to maintain control of their vehicle. These devices are most

effective against light vehicles with standard %:-inch thick rubber tires.



Vehicle Barrier Selection and Implementation Considerations

This section provides information on:
e Barrier selection considerations
e Implementation issues in selecting barriers
e Crash performance data for active and passive barriers (see also Barrier

Comparison Chart)

Barrier Selection Issues

Threat /Desired Use

Select the level of security that is required for a particular facility that is based on a threat and
vulnerability assessment. Barriers can be used to protect against several common aggressor tactics

including: bombs in moving vehicle, bombs in stationary (parked) vehicle, or forced-entry attacks.

Degree of Protection/Crash Rating

Determine the degree of protection (range of physical restraint) required. To accomplish this,
knowledge of the setback, potential vehicle speed, potential vehicle approach angle, vehicle
weight, and size of explosive package is required. Table-1 (at end of this section) lists test results of
different types of active and passive barriers. For a list of specific make/models of Department of
State (DOS) and Department of Defense (DOD) certified anti-ram vehicle barriers, see the attached
listing on the pages at the end of this section. Refer to the following documents for a list of
standards and requirements that a potential product must satisfy to become qualified: Department of
State (DOS) standard, SD-STD-02.01 (latest revision) —Specification for Vehicle Crash Test of
Perimeter Barriers and Gates, and 12 FAH 5 —Foreign Affairs Handbook — Physical Security
Handbook.

Barriers are tested and certified to perform to specific federal criteria (a specific level of anti-ram
protection). In selecting barriers, it is important that NFTA security engineers consider the capabilities
of these systems to protect against the threats specific to the protected facility. For crash-rated barriers,
the weight and speed of the crashing vehicle are specified as well as the “allowed movement” of the
barrier upon impact. There is a wide range of weights and speeds based on anticipated threat and

physical approach.




Table 1. Tested Barrier Design — Test Results

Protection Level
Vehicle (0-10)
Weight Speed ol l10
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Source: Military FM 5-114

Passive vs. Active

Passive barriers can be used at entry points if traffic flow is restricted or rarely used. Passive barriers

are normally used for perimeter protection.

Portability

What is involved if the barrier needs to be moved/repositioned? Some barriers are massive and

heavy, requiring the use of heavy equipment for placement. Once placed, these barriers can only be



moved by bringing in heavy lifting equipment, and cannot be quickly changed to allow access status
for authorized vehicles. If portable, how easy is the barrier to carry, transport, stack, store, and put

together/interlock? What is the time needed to deploy?

Width / Load Capacity

Are the appropriate widths available to fully protect while allowing passage of almost every type of

vehicle, including LRV and NFTA maintenance vehicles?

Barrier Activation Mode

For high traffic entries, vehicle barriers are normally open and closed only upon detection of a threat.
For “low flow” or “high threat” conditions, barriers are normally closed in order to stop vehicle flow
and are lowered only after authorization has been approved. For automated vehicle access systems the
barrier should automatically return to the closed/protected position once a sensor has detected
vehicle passage and should not allow tailgating. Whether the barrier can be locked in the up or down

position should also be noted.

Access Control Options

Control for vehicles can include either automated or semi-automated access control, or manual
access control. In automated or semi-automated access control, the driver of the vehicle (authorized
motor vehicle or LRV) will use a machine-readable device or special pavement inductive loops to
open the barrier. Ensure that the barrier selected can be operated by a variety of control systems to
satisfy current and future needs, including needs for card and proximity readers, for keypads, for
inductive loops, and for intercom. The ability to operate the system locally and/or by remote control

should also be considered in the selection process.

Compatibility with Other Security Components

Active barriers should be compatible with other security equipment installed at the site (IDS, CCTV,

etc.) and with the available power source.



Operation

Barriers can be operated manually, electrically, pneumatically, or hydraulically. Can the system
operate individually and in groups? Is there a manual override? Can the system work in manual
operation in the event of power failure? Barrier direction should be instantly reversible at any point

in its cycle from the control station(s).

Consider Options / Alternate Approaches

Options exist for reconditioning, refurbishing, or converting existing barriers. It may also be possible
to initiate an evolutionary plan in which the perimeter is progressively covered or where the entire
perimeter is covered with something that can evolve to a higher level of protection over time. The
potential for making site modifications (e.g., relocating facility elements) that would make a vehicle

barrier unnecessary or a lesser-rated barrier acceptable should be assessed.

Barricade Speed / Response Time

The barrier system must contain sufficient time delay after activation to allow the vehicle to enter or

exit the parking area.

Cycle Time/Pass-through Rates

Ensure that the device pass-through rate is consistent with the desired vehicle processing (3 to 15

seconds is suitable for most requirements).

Environment

Not all barriers are suited to all locations. Barrier components may require protection from excessive
heat/cold, dirt, humidity, sand, salt, snow, ice, grit high water table, or require additional and

continuing maintenance.

Reliability / Maintenance

Reliability is an important factor in selecting active barriers. Most manufacturers offer maintenance
contracts. If a facility requires an active vehicle barrier, can the company selected provide adequate

support service. Will it require painting and is it resistant to corrosion? Know what, where, when,



and how maintenance will be done. Evaluate the system’s failure modes to determine that the barrier
will fail in the predetermined position (open or closed) based on the security and operational
requirements. Backup generators or manual override provisions are needed to ensure continuous
operation during power failures or equipment malfunction. Reliability and maintainability data are

available from most manufacturers.

Safety Options / Features

Active barrier systems are capable of inflicting serious injury or death, even when used for their
intended purposes. Warning devices (visible colors and patterns, reflectors, lighting, warning lights,
and safety signals) should be used to mark the presence of a barrier and enhance its visibility to
drivers. Vehicle detector safety loops and road plates checkered for good traction would also

enhance safety.

Mounting / Foundation Requirements

Consider the costs of site work for barrier mounting or required foundations:

e Surface Mounted — quick installation in difficult locations such as parking structure ramps or

areas with sub-surface drainage problems.

e Shallow Foundation — sub-surface conditions that negate extensive excavations and obviate
the concerns of interference with buried pipes, power lines, and fiber optic communication

lines; reduces installation complexity, time, materials, and corresponding costs.

e Sub Surface — can require extensive excavations and the need to work around buried pipes,

power lines, and fiber optic communication lines

Aesthetics

What range of visual dissonance is acceptable? An attractive appearance is usually desirable, but can

contribute to the cost. The aesthetic components include color, texture, shape, and live material

(plantings).



Liability

Liability issues resulting from death or injury due to normal operation or inadvertent use/ malfunction

should be considered.

Budget

What range of financial resources is available? In addition to the actual cost of the barrier product,
whether purchased or fabricated on site, there may be freight, placement, equipment rental, utility
modification, site-work, clean up, or other related expenses. Reliability, availability, and

maintainability requirements will affect the overall cost of the system.

Barrier Implementation Issues

e Locate barrier support equipment (e.g., hydraulic power, generator, etc.) on the secure side
to lower the threat of sabotage.

o Tamper switches should be installed on all barrier access doors, controllers, and hydraulic
systems. Tamper switches should be connected to a central alarm station.

e Mark active barriers once they are installed and channel traffic away from the system.

e Design barriers installed in clear zones so that they will not provide a protective shield or
hiding place.

e Consider the use of barriers to stop vehicles from entering the wrong way via exit lanes.

e Ensure that buttresses, counterweights, and road plates do not obstruct authorized pedestrian
or vehicular traffic.

e Plan for the appropriate use of safety equipment, such as traffic lights, inset warning lights,
appropriate signage (“Stop”, “No Entry”, or “Warning”), and safety buffers. Use clear
signage and traffic control lights with active barriers.

e Provide staff training to prevent injury, reduce liability, and prevent equipment damage

caused by improper operation.

Crash Performance Data

The following diagrams showing crash performance data for a variety of passive and active barriers

Data is from Military Field Manual FM 5-114.



Figure 1. Passive Vehicle-Barrier Capabilities
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Barrier Recommendation

The preliminary recommendation would be for a horizontal beam barrier similar to the
one manufactured by Performance Development Corp. or a retractable bollard by Robotic
Security Systems, Inc. (see number 3 and 16, respectively, listed on the Barrier
Summary). Both have a K12 rating, able to repel high-speed (> 50 mph) assaults with 3-
feet, or less of penetration. The estimated installed cost for a single unit is $31,500 and

$64,000, respectively.

12,000 1b




Either barrier type would be normal in the “up” position, going to the “down” position
when an LRV crosses over an in-pavement loop on the approach, and returning to the
“up” position when the LRV crosses over another loop on the departure. There are other
system control alternates that may be appropriate, but this is dependent on the electronic

interface between the LRV and the barrier.

However, please note that type of barrier ultimately selected needs to have focused
discussion with the NFTA. If the barrier is such that harm could be caused to LRV
passengers, then the system needs to be designed as close to vital as possible. It must be
considered not from the standpoint of what happens if it does not work, but rather what
would happen if it failed at the worst possible time. Would it damage or derail the LRV
vehicle? If so then, the ability to detect and control this device must be designed with

vital parts and methods.

Estimated Cost

Considering that 4 units would be required at the HSBC tower, and 2 units at the LRRT
portal, the estimated capital cost is $189,000 for the horizontal beam barrier and
$384,000 for the retractable bollards. For programming purposes, it is recommended that

$400,000 cost be used as the 2006 capital construction cost.

A Barrier Comparison Chart follows this text section, which summarizes the various
individual types of barriers that could be considered, based upon operational and safety,

and the desired level(s) of threat security.
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APTA PEER REVIEW

At the request of the NFTA, the American Public Transportation
Association (APTA) participated in a PEER REVIEW of the
Preliminary Design for the project.

Meetings were held in early August of 2006. A debriefing provided by
APTA members was presented to the Technical Committee. The
following power point pages outline issues and comments discussed.
A final report will be prepared by the APTA participants and
presented to the NFTA. Recommendations associated with the final
APTA Peer Review Report will be addressed in the Final Design
Phase of the project.
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for
Niagara Frontier
Transportation Authority

LRT/ Mixed Traffic Design

August 9, 2006



Peer Review Panel

* Richard Clarke
Project Director- Seuthi East Corridor

RTD- Denver

= JefflLalViera
Rail Service Project Administrator

Utah Trransit Authority.

“ Fred Wong * Observer Participants:
Manager- LR John Jensen and Abdoll Nouraeyan
Calgary Transit City off Ottawa
* Greg Hull

Director- Operations, Safety: & Security.
APTA (Stafii Advisor to the Panel)
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. Intreduction

The APTA Peer Review Panel, was convened

at the request of Walter Zmuda, Director, Suriace
Transportation, Niagarai Frontier lirransportation
Authority: (NETA), torassist the organization; in

reviewing the planned mixed traffic design for its LR
operations.

TThe observations and recommenadations provided
through this Peer Review: are offered as an industry

resource to be considered! by the NETA for

supporting salety and operations; efficiencies within
its LR service.
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ﬁ. At the outset of the peer review, the Panel

. Peer Review! Eocus

Was reguestedi to focus onia new.
transportation design that weuld restore
trafiic ter an LRIAF corridor on Main: Street after
an absence of mixed traffic for 20 years.

TThe NETA reguested the Panellto previde
comment te aiseries of questions regarnding
ﬁ‘ this new design for LRT/ traffic interface as

welllas related operational ISsues.



.
<.. Question # 1
»

ﬁ.. Estimated Impact on| delay ofi trains IS
ﬁ. approximately’ 1 minute in each

. direction or' 2 minutes round trip. If
ﬂ CrOSSOVEr IS moVved south ofi Scott St.
<

~ additienal time will' be required for
recovery. What impact will this have on
Sernvice andl operating costs? Are

Q delays anticipated realistic?



<. Question # 1- Panel Comments

ﬁ. > If'the crossover isimoved to the south ofi Scott
ﬁ Street, recovery: time willlbe reduced

> e anticipated delays may not be realistic as
there Is no actual historical data available

> TThe cumulative efiect of all'the potential
‘ schedule impacts, (lefit hand turns, right turns
< affected by pedestrians, vehicular parking
‘ and drep) ofis, taxis, valet parking) will allfada
1o schedule delays and varability: oii delay

ﬁ‘ > While iniideal conditions, aiene minute delay.
may eccur, less than ideall conditions will not ¢
pbe infrequent




<.. Question # 1- Panel Comments

ﬁ. > Frem a scheduling reliability’ perspective,
more than ene minute should be added:
Currently nine minutes of layover at each end
IS provided. TThe additional buffer time should
e used from this, current layover time.

> Ilhe annual eperating cost oii one additional
trainset may. be the worst case scenario.

f.
3
N



. Question # 2

-
ﬁ.. Iirains may have to double stop! I cars are
ﬁ. waliting for traffic light, thus preventing
. trains from pulling up: to platfeorm. NMay
ﬂ also  cause delays to cars following the
‘ train stopping in the station. As there
are only two lanes of traiiic, no passing
‘ will be permitted for cars. What
operations, or saiety Issues could be

ﬁ‘ EXpEerienced?
A’ 8

<




<. Question # 2- Panel Comments

ﬁ. > Invariably, motorists will take chances when
ﬁ delays are incurred.

> A double solid linewill be needed. Additional
considerations caniinclude;

- A heiity fine for passing a train
~ - Establishing| ai Fire/Life Safety Committee
< o review such salety ISSUes
‘ - A warning sign at the rear of the train

- Limit left turns
- Public outreach

HL > Policing blitzes will'be necessary.




<. Question # 2- Panel Comments

ﬁ. > Contingency: plans for short and lengthier
ﬁ delays for various pessible

iIncidents will need to be developed
(on-board emergency, vehicle accidents,
~ mechanicall problems, longer term
< [EVErse running requirements)
‘ > Consideration should alsoilbe given; for

ﬁ‘ a crossover at a Main Street midl point

m 10




<.. Question # 3

-
ﬁ.. Additienal train delays may be expected
ﬁ. from vehicles stalled on the track bed or
. emergency: situatiens suchias
ﬂ ambulances and fire trucks parked on
‘ the track bed. Delivery vehicles and
taxi's just dropping off packages/people
‘ could cause delays to trains and cars as
ﬁ there is no ability torgorarounal stopped
~ vehicles. VWhat operations or safety
H; [SSUES could be experienced? y

<




¥ 4

5

Question # 3- Panel Comments

> See comments torQuestions # 1 and 2

12
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<.. Question # 4
»

ﬁ.. Viay net have cooerdinated traffic signals
ﬁ. for adjacent streets, which potentially

. could backup traffic across the tracks,
ﬂ thusidelaying trains. This eccurs: in the
<

~ current mode of eperation moestly during

PV peak. VWhat operations or safety:
ISSUES could be experienced?

13



<. Question # 4- Panel Comments

ﬁ. > lihere Is a need for active monitoring and
ﬁ control (NITTEC)..

> Ops Center should be able tormonitor via
CCTV

~ > State of the art traffic control systems should
< pe considered..

‘ > Consider signage applications such as * Do

INot Step On| TThe Tracks” ..

> Review potentiallfor priosity: sequencing..
A’

> Consider public awareness: & enfercement.



. Question # 5

Bridge plate designifor high:level boarding. Any
ExXperience with bridge-plate operation or
design and what Impact does the weather
play iniits reliability? Consideration being
given to puttingfaisign: at the entrance to the
nigh-level area suggesting that this Is for the
convenience of these who require it and
discourage these who are able-bodied
enoughi te clim the stairs. Apparently.

ﬁ~ another property has done this. Any.

ﬁ

experience with this?
15



\
<. Question # 5

ﬁ. > UTA, Denver'and Calgary have experience
ﬁ with bridge plates from the vehicle

> Applications; fliom the vehicle are very costly

> From the Panel's perspective, the planned
‘ nigh! level bearding set-uUp appears; te e a
<

good solution. Regular testing, maintenance,
and quick manual back up will'lbe necessary

‘ > Signage for limiting| the use willf be needed
ﬁ and may/ also require public outreach; ..

> Current cbservable rider practices indicate
HL frequent use by regular riders 10




‘ Question # 5

> Iihe provision of a covered area of the station
willlencourage regular ridersi toe use the
ramp..

17
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<.. Question # 6
»

ﬁ.. Parallel parking| in station areas. VWhat Is

ﬁ. the safe clearance from the door/steps
. of the LRV 1o a fixed object such as a

ﬂ parked car? Any: saiety Issues with

<

~ pPassengers getting on/ofi trains; and
going| between cars?. Passengers will
walit for a traini in this same area. Any.

Q EXPErience with mountable curs?

18



<. Question # 6- Panel Comments

ﬁ. > lihe Panellencourages as much clearance as

possible
> Ilhe propoesed spacing for parkingland
clearance between the LRV and the parking

~ lane appear adeguate
< > Proper winter maintenance pregrams willfoe

necessary
‘ > Striong consideration shouldibe given to not

allow parking for spaces adjacent to the first 3
LRV cars or be limited as to time of day

19
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<. Question # 6- Panel Comments

ﬁ. > It's likely: that passengers willlwait on the
street side of the parked cars rather than on
the sidewalk

> Placement of the mountable curbs will need
{0 ensure so that passengers do not
<~ disembark on the edge: of thermountablercurb

> Risk exposure for disembarking passengers
can be mitigated by allowing moeuntable curb

only/iniareal ofi a forth car
> Give special attention to final cur design

a”

20
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<.. Question # 7
A

ﬁ.. Parking parallel te track on nen-station

ﬁ. aneas of the Mall'may: create blind spots
. for the Operators, as pedestrians may

ﬂ pPopP out from between parked cars. Any.

<

~ experience with this?  VWhat setback IS

desirable?

21
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. Question # 7- Panel Comments

> See comments to Question # 6 ..
> When the parking spaces are marked.,

consider demarcation to iIndicate spaces

for pedestrian movement between the
parked cars .

22
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<. Question # 8

ﬁ. INO cCrossovers for emergencies in case of
blockage onitrack. Additionally, when

ﬁ maintenance work (cracked rail or rall

. grinding) needs to be accomplished oni the

tracks or on the pavement, no work-areund
would be possible. Best headways that can
e accomplished without and additional
cressover Is 20 minutes. VWhat is reasonable
spacing between| crossovers? Isia manual

<
‘~ EMErgency: crossover realistic?
A’ :



‘.. Question # 8- Panel Comments

k > A manuall CroSSeVEr IS a Vvery
f.’ reasonable solution. See earlier

comments.

24
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<.. Question # 9
A

ﬁ.. As the Yard and Shop are at the end! of
ﬁ. line where the project will take place,
. getting items, like leng strings of rail up
ﬂ the Vall and inte the underground s a
<

~ lequirement. Any: experience with this

Situation?

25



<. Question # 9- Panel Comments

> UTA’s extension| projects used this
procedure. UTA willl provide procedures; they
used.

> Overmight shutdowns willnot be a rare
OCCUlrence..

1‘ > Acquire any needed MOU'sin advance

26
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<.. Question # 10
»

ﬁ. Schedule variation may make cooerdination of
connecting bus routes; very difficult 1 not
. Impoessible. Seme suburban routes have long
headways and i the train delay results in a
ﬂ loss-connection with' the bus, passenger
~ would have torwait a loeng time for the next
< bus. Any work-a-rounds, for this? Ways, of
nolding buses i trains delayed? Autematic

ﬁ: system? Radio?

27



Question # 10- Panel Comments

> There needs, tobe an integrated communication
petween bus and rail eperations Centers..

> The proposed digital signage will be helpiul for
passengers

> Bus drivers will'need to be alerted through control
and /or printed running| beard instructions

> A schedule buffer needs to be included to
accommodate the travel time variability in the
downtown Core.

28
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<. Question # 111

ﬁ. Potential for cars to follow: trains; into; the
underground may increase as traffic

ﬁ. Increases. Consideration being given to
. naving| a barrier come dewn behind the train

1o help prevent this. Any experience with
parriers o prevent automobile: traffic from
following trains dewn Into restricted! rght-oi-
ways? FTA would like some device that Is
crashworthy: fiomi a terrorist point ol View.

\
3 m




<. Question # 11- Panel Comments

%
.

~

> To the Panel's knowledge, no such; applications
currently exist for LR appreaches into tunnels.

> Possible solutions caniinclude;
- Road markings
- Signage
- Removal of a 4-6 foot section of concrete at the
portal

- Use of gate arm applications used! in Calgary: for
restricted bus lanes

30
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. Question # 12

ARy experience with mountable curns.
Iripping accidents? Any ADA issues
withr moeuntable curbs?

31
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Question # 12- Panel Comments

> SEE prior comments

KV



<.. Question # 13

“n

. IS there any: potential safety issue with
pike lane in track bed between Portal
and Chippewa Street. What'is
experience with bIkes on embedded
tracks?

N
>
N
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<.. Question # 13- Panel Comments

ﬁ creates an Increased risk exposure.
Experiences of other LR systems
~ Wwould enceurage not mixing the two
<

. > Combining bicycle and rail travel

MOAES
‘ ~ Consider a bike lane onia parallel street

>

Hk 34
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. Question # 14

Consideration being given to moving the terminus

Crossover downstream, ol the revenue system rather
than upstream. In other words, the car'would pull
Into) the terminus: station,, drop: off the last
passengers, go throughi the crossover (in this case
south of Erie Canal [Harbor Station), change ends (no
between car doors), do system check per the rules,
pull forward andi stop again at the eutbeund station to
pickup outbound passengers, thus completing
terminal operations. Nine minutes: are built into the
current schedule. We would be interested in knowing
the operational experience of others as it relates to
this type ol operation. What kind ofi timing can be

expected under this scenario? =



PR L

Question # 14 Panel Comments

> SEE prior comments.
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Other Panel Observations

> At the point ofi southbound trafiic blend at the LR
portal, consider the use of standard traffic control
lights

> Given the current state ofi the concrete track bed,

consider replacing the track bed during construction.

This will minimize more significant impact and costs
rather than deing at a later time

> Also give consideration to replacement of the rail.

> The Panel recognizes that the Project will create an
opportunity for installing a moere “maintainable ™
infrastructure
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