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INTRODUCTIONINTRODUCTION
Snaking its way above and below 
street level, a 14-mile-long freight 
rail corridor runs through Brooklyn 
and Queens largely out of the 
public’s sight. These tracks last 
provided passenger rail service in 
1924. Today, the corridor is one of 
the few remaining freight rail links  
in New York City.

This freight corridor comprises two sequential freight rail 
lines, the Bay Ridge Branch and the Fremont Secondary 
(see map to the right). The right-of-way around these two 
lines presents a tantalizing opportunity to better connect 
some of Brooklyn’s and Queens’ most densely populated 
neighborhoods via a new transit link. MTA initiated this study 
to identify the feasibility of and options for building such 
a transit link, dubbed the Interborough Express (IBX). By 
utilizing an existing right-of-way, MTA could eliminate some 
of the costs and community disruption associated with new 
transit infrastructure.

New York City has long contended with limited direct rapid 
transit links between the outer boroughs. A new rapid transit 
line along this corridor would connect to 17 subway services, 

providing another rapid 
transit link between 
Queens and Brooklyn 
without going into 
Manhattan.

This document 
summarizes the results 
of MTA’s yearlong study 
effort. The study team 
evaluated a wide range of 
solutions for the corridor, 
focusing on the three 
most promising design 
options (“alternatives”).
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The Hell Gate Line 
between Queens and 
the Bronx is used by 

Amtrak, freight, and future MTA 
Metro-North Penn Station Access 
trains that will connect the Bronx 
to Manhattan, Westchester, and 
beyond. Given the anticipated 
frequent level of service for the 
Interborough Express, there is not 
enough space along the existing 
Hell Gate Line for the additional 
tracks to accommodate the IBX 
with the rail traffic levels of the 
other services. 

This study 
explores 
options 

for building a new 
transit line between 
Queens and 
Brooklyn along an 
existing freight rail 
corridor. 

Overview map of the existing freight rail corridor, subway connections, and the primary 
study area. Note that while most of the IBX corridor runs along the Bay Ridge Branch, a 
portion includes the Fremont Secondary.
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STUDY STUDY 
BACKGROUNDBACKGROUND

Project Goals

The IBX is Guided by Six Key Needs:

1. Improve transit service for residents and workers in the primary study area (the area within a half-mile buffer of the freight line)
taking trips throughout Brooklyn and Queens.

2. Provide cost-effective transit service improvements.

3. Support economic development along the corridor by promoting transit-oriented development and opportunities for public-
private investment, while reflecting existing community character and land use patterns.

4. Maximize the use of the rail corridor itself for transit while preserving the freight operations for current and future needs.

5. Improve transit access to employment centers within and adjacent to the primary study area in order to increase the relatively
low transit share of work trips to the area.
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Support economic 
growth in the local 
communities 

Connect to and between 
subway lines to provide  
better travel options

Improve transit connections to community 
job centers

Cost-effectively meet the needs of 
transit and freight systems within 
the dedicated right-of-way

Preserve freight 
corridor for 
current and 

future needs

Reduce roadway traffic 
by increasing number of 

residents riding transit
As a starting point for this 
study, MTA evaluated current 
and anticipated transportation 
issues and needs along the 
IBX study area, defined as all 
land within a half-mile of the 
corridor. Six critical needs were 
identified that helped drive the 
study (illustrated on the right). 

Based on the needs, the team 
defined five project goals. There 
are a wide variety of options for 
implementing transit along the 
Bay Ridge Branch, and defining 
clear goals helped the team 
evaluate and narrow down 
the options to the three most 
feasible solutions. 
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CORRIDOR BACKGROUNDCORRIDOR BACKGROUND
History
The Bay Ridge Branch opened in 1876 as part of the New York and 
Manhattan Beach Railway. The line started primarily as a passenger 
railroad, but declining ridership forced the end of passenger service 
in 1924. Since then, it has served as one of the few dedicated freight 
rail lines on Long Island.

Today, the corridor is divided into two parts. The northern portion 
in Queens, known as the Fremont Secondary, is owned by CSX and 
is used by freight trains traveling from Long Island to the Bronx and 
New England. The southern portion of the corridor, the Bay Ridge 
Branch, is owned by Long Island Rail Road (LIRR) and operated by 
the New York & Atlantic Railway. It serves several freight customers, 
Brooklyn port facilities, and a car float to New Jersey. The corridor 
sees on average one round-trip freight train per day. 

Previous and Ongoing Studies
Previous studies have looked at restoring passenger service on 
the Bay Ridge Branch and Fremont Secondary. The Regional Plan 
Association’s Third and Fourth Regional Plans envisioned using the 
corridor as part of a new passenger rail line linking Brooklyn, Queens, 
and the Bronx, dubbed the Triboro RX.1

The Bay Ridge Branch is also a critical piece of the Port Authority of 
New York and New Jersey’s Cross-Harbor Freight Program, which 
envisions a freight rail tunnel linking the Bay Ridge Branch to Jersey 
City, NJ. The tunnel would save freight trains from making an up-to-
280-mile detour to cross the Hudson River. The project is in a Tier II
Environmental Impact Study as of 2021.2 If built, freight traffic on the
Bay Ridge Branch could grow to over 21 trains per day.

1 “The Fourth Regional Plan.” Regional Plan Association, 2017. Note that, as 
discussed in the introduction, this IBX study does not propose extending the 
IBX to the Bronx due to a lack of capacity across the Hell Gate Bridge.

2  “Cross Harbor Freight Program.” Port Authority of New York and New 
Jersey.

1876: Line opens as part of the New 
York and Manhattan Beach Railway.

1906-15: Line placed in trenches and 
viaducts to eliminate grade crossings.

1918: New York Connecting Rail 
completed, linking the Bay Ridge Branch 
to the mainland via Hell Gate Bridge.

1924: Passenger service ends due to 
declining tourist traffic to Manhattan 
Beach. Line devoted to freight.

1996: The Regional Plan Association 
(RPA) first proposes a new 
circumferential passenger transit 
service along the Bay Ridge Branch.

1997: New York & Atlantic Railway takes 
over freight operations along the line. 
(Today the railroad operates a single 
daily round-trip freight train with plans 
for a second).

2000: First feasibility study for Cross-
Harbor Rail Tunnel connecting Bay 
Ridge Branch to New Jersey.

2008: Port Authority takes over 
operations of car float ferrying trains 
from the Bay Ridge Branch to New 
Jersey. (Traffic on the car float service 
has grown five-fold since 2008).

2014: Initial Environmental Impact 
Statement for Cross-Harbor Freight 
Program projects 21 additional freight 
trains a day on the Bay Ridge Branch.

2017: The RPA’s Fourth Regional Plan 
envisions the Bay Ridge Branch as part 
of its flagship Triboro RX subway line.

2020: MTA initiates this feasibility study.

Kouwenhoven Station (now East New 
York Station), c. 1905. 

New York & Atlantic Railway train at 
Atlantic Avenue crossing, 2000.

Triboro RX Proposal, RPA Fourth 
Regional Plan.

http://fourthplan.org/
https://www.panynj.gov/port/en/our-port/port-development/cross-harbor-freight-program.html
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STUDY AREA CHARACTERISTICSSTUDY AREA CHARACTERISTICS
Context 
Running from Bay Ridge in Brooklyn to the melting pot of Woodside in 
Queens, the IBX would wind its way through some of New York City’s 
most diverse neighborhoods. In such dense, walkable neighborhoods, 
transit is the norm.

The IBX is significant for two reasons: its potential to access areas 
currently served by existing subway routes, and its potential to connect 
areas in Brooklyn and Queens that lack direct rapid transit connections 
to each other and to transit links to the Long Island suburbs.

The project study area intersects with 17 of the city’s 22 subway lines, 
which would provide access to Manhattan and other parts of New York 
City.3 The IBX’s northern terminus would be adjacent to Jackson Heights–
Roosevelt Avenue/74th Street Station, which is among the busiest subway 
stations in Queens,4 and within walking distance to the Woodside LIRR 
Station, which provides connections to points east on Long Island and to 
Penn Station. The corridor also crosses the East New York LIRR Station. The 
IBX could bring much-needed transit service to residents of underserved 
areas such as East Flatbush or Maspeth, and to areas served by only one 
line, such as Middle Village or Canarsie.

New York City also lacks high-frequency 
transit that connects the outer boroughs. 
While the B82–Select Bus Service runs 
roughly parallel to the southern part of 
the IBX, it does not follow the corridor 
north of Canarsie. For example, a 
Bushwick resident working in Midwood 
would have to transfer subways in 
Manhattan or take three different trains 
to avoid leaving Brooklyn; the IBX would 
afford her a one-seat ride.

3 17 of 26 lines if counting the three shuttles and the Staten Island Railway.
4  Data as of 2019. “Facts and Figures: Annual Subway Ridership 2014–2019.” 

Metropolitan Transportation Authority, 2020.
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The IBX’s northern terminal would be adjacent to the Jackson 
Heights–Roosevelt Avenue/74th Street Station, which is among 
the busiest subway stations in Queens.

The IBX would serve a diverse study area with 
significant transportation needs:

7 in 10
people of color

3 in 10
households 

below 150% of 
the poverty line

1 in 2
zero-car

households

1 in 4
residents with 
limited English 

fluency  

The IBX would 
intersect with all 
but five of the 

city’s 22 subway lines 
and would link dozens 
of neighborhoods within 
Brooklyn and Queens 
that currently lack 
high-frequency transit 
connections.

Population in the study area, defined as a half-mile buffer around the 
corridor. (US Census, 2019)
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Above: The B82-SBS on East 15th Street. Below: Travel flows 
between the study area and Manhattan, Brooklyn, and Queens.

Jobs and Population
The area along the Bay Ridge Branch is expected to add tens of 
thousands of new residents and jobs over the next 25 years.5 Since the 
Great Recession, the outer boroughs accounted for 48 percent of the 
city’s total job growth; Manhattan’s share of private sector employment 
has declined from 64 percent in 1990 to 59 percent in 2018.6 Improved 
transit infrastructure would help these neighborhoods better absorb 
and accommodate new residents and jobs.

Travel Patterns
The existing rail transit network in the study area is focused on linking 
Brooklyn and Queens to Manhattan, but the majority of commute trips 
today are contained within Brooklyn and Queens. Around 86,000 and 
27,000 commute trips from the study area remain within Brooklyn 
and Queens, respectively. Another 16,000 trips occur between the two 
boroughs, for a total of approximately 129,000 trips. This is higher than 
the 85,000 trips that cross the East River to Manhattan.7

Poor transit links between the outer boroughs result in increased car 
usage. Approximately half of commutes between Brooklyn and Queens 
in the study area occur by car, compared to fewer than 15 percent 
of commutes between the study area and Manhattan. The IBX could 
help reduce car commutes while redirecting outer borough trips from 
overburdened Manhattan-bound subway lines. 

5  NYMTC 2010-2050 Total Population/Employment. 2050 County   
Level Forecast Data, February 2016.

6  Latter data refers to the period between 2009 and 2018. “New York City 
Employment Trends.” Office of the New York State Comptroller, April 2019.

7 Bureau of Transportation Statistics. Census Transportation Planning 
Package, 2012-2016.
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Not to scale.

Key Destinations for IBX Commuters

Figures for the study area, defined as a half-mile buffer around the corridor. (US Census, 2019)
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DEVELOPING DEVELOPING 
AND SCREENING AND SCREENING 
ALTERNATIVESALTERNATIVES
To evaluate the feasibility of transit along the 
Bay Ridge Branch and Fremont Secondary, 
MTA had to first identify alternatives for transit 
service along the corridor. The IBX could take 
many different forms depending on factors 
such as operating mode, service frequency, 
station locations, relationship with existing 
freight tracks, and more. MTA identified six 
potential modes (listed on the right) and 
screened them through a “fatal flaw” analysis 
and secondary screening, resulting in three 
alternatives. These remaining three alternatives 
underwent more detailed planning and design 
assessments, allowing the team to estimate 
costs, ridership, and travel times for each. The 
final three alternatives are presented in this 
chapter in more detail. Note that this study 
does not assume that MTA or its operating 
agencies would be the operator of any of these 
modal options.

Modes Evaluated
a. Conventional Rail
Conventional Rail would be provided by FRA-compliant railcars
providing transit-level service. The study team looked at four
options: diesel or electric trains that either share tracks with the
freight railroad or operate on two dedicated tracks.

b. Diesel Multiple Units (DMUs)
DMU service is similar to Conventional Rail but uses FRA-
compliant vehicles closer in size to Light Rail that are propelled
by onboard diesel engines. MTA evaluated two options that
either share tracks with the freight railroad or operate on two
dedicated tracks.

c. Heavy Rail
This option would build a new heavy rail transit line along the
corridor. Due to federal regulations, this service would have to
operate on dedicated tracks fully separated from freight traffic.

d. Automated Guideway Transit
This option would build a fully automated rail line, similar to the
JFK AirTrain. This option would require dedicated tracks.

e. Light Rail Transit (LRT)
Light Rail Transit utilizes trams that can operate both in their
own right-of-way and on streets. Within the region, these are
similar in format to the NJ Transit Hudson-Bergen Light Rail
lines. The study team looked at two LRT options: LRT running
alongside freight tracks or above freight tracks on a viaduct.

f. Bus Rapid Transit (BRT)
Bus Rapid Transit describes bus service that mimics Light Rail
by operating in its own dedicated right-of-way separated from
car traffic (except at street crossings). The study team looked at
two BRT options: BRT running alongside freight tracks or above
freight tracks on a viaduct.

Images at right from top to bottom: Conventional Rail Train, DMU, Heavy 
Rail, Automated Guideway Transit, Light Rail, Bus Rapid Transit.

a.

b.

c.

d.

e.

f.

Narrowing Down Alternatives

Six Modes

Fatal Flaw and 
Secondary Screening

Final Three 
Alternatives

A
lternatives
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Right-of-Way Width
Much of the Bay Ridge Branch and Fremont 
Secondary operate within trenches below 
street level or along embankments above 
street level. Many parts of the corridor are 
currently only wide enough for two tracks 
(including the currently-active freight track). 
Construction may require expansion of 
viaducts, rebuilding several street bridges, 
and removing encroaching structures on 
adjacent properties.

Vertical Clearance
The Bay Ridge Branch weaves over and 
under roadway underpasses, other rail 
lines, and subways. Any recommendations 
would need to provide sufficient clearance. 
Additionally, some air rights above the right-
of-way have been sold or leased for private 
development. In some cases, clearance 
issues would require the construction of 
costly viaducts or tunnels.

Maintenance of Freight Service
Since the IBX follows an active freight 
railroad, any transit service would either 
have to be fully separated from freight 
traffic or comply with Federal Railroad 
Administration (FRA) guidelines. While 
Conventional Rail trains and DMUs are 
allowed to run on the same tracks as 
freight trains, the other modes are not FRA-
compliant. Any alternative would also have 
to maintain at least one, and preferably two, 
dedicated freight tracks in operation, as well 
as preserve existing branches and storage 
tracks. 

Street Level

Vertical Clearance

Elevated Train

Horizontal 
Clearance

Above: Illustrations of right-of-way constraints along 
the Bay Ridge Branch.

Storage 
Tracks

Subway 
Tracks

Freight 
Tracks

ENGINEERING ENGINEERING 
CHALLENGESCHALLENGES
The IBX faces several engineering and 
design challenges. As part of the screening 
process, MTA eliminated several initial 
design options for infeasibility given 
engineering or other obstacles. While 
not an exhaustive list of engineering 
constraints, some of the critical issues 
that drove the screening of alternatives 
include:

Buckeye Pipeline
The LIRR leases a portion of the Bay 
Ridge Branch right-of-way for an aviation 
fuel pipeline serving LaGuardia and JFK 
Airports. The pipeline is buried below 
ground, but requires access points for 
maintenance and repair.

Roadway Crossings
Several alternatives would have to operate 
partially on a viaduct over the existing 
freight tracks. Any elevated segments 
would need to navigate roadway 
crossings. Options such as LRT and BRT 
can cross roads “at grade” (street level). 
Other options would require additional 
tunnels or taller viaducts to avoid grade 
crossings. 
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Integration with Other Modes
The IBX crosses several bus, Conventional Rail, and 
subway lines. The design of the IBX must allow for 
easy transfers to and from these modes. Any option 
operating above or below street level would require 
passengers to navigate stairs or elevators to access 
connecting routes. Broadway Junction is an especially 
challenging location due to the Bay Ridge Branch 
running in a tunnel deep underneath the subway 
station complex. 

Environmental Impacts 
Any feasible IBX alternative needs to minimize 
environmental impacts from construction and 
operations. Containing construction within the 
existing right-of-way and relying on cleaner and 
quieter electric vehicles are both ways to ensure 
the project does not negatively impact surrounding 
neighborhoods. 

East New 
York Tunnel

East New York 
Tunnel South Portal

Above: The portion of the Bay Ridge Branch through East New York exemplifies many of the 
engineering challenges facing the IBX. 

East New York 
Tunnel North Portal

Maintaining Freight Capacity and the East New 
York Tunnel

While most of the corridor only has one active freight 
track, the IBX alternatives would need to preserve 
space for two freight tracks to accommodate future 
growth in freight traffic on the corridor. The only point 
where that is not feasible is the East New York Tunnel, 
which does not have enough width for more than one 
freight track alongside the IBX. Barring the construction 
of an additional tunnel, this location could be a choke 
point for future freight traffic. 
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OVERVIEW OF FINAL ALTERNATIVESOVERVIEW OF FINAL ALTERNATIVES
After the secondary screening, MTA identified three final alternatives for the IBX. 
All alternatives follow the 14-mile-long IBX corridor, with Conventional Rail and 
Light Rail trains running every 5 minutes and BRT’s smaller capacity requiring a 
peak frequency of 2.5 minutes. The Conventional Rail and Light Rail alternatives 
would require a new dedicated storage and maintenance yard to be built 
alongside the line; the BRT alternative could be served out of an existing MTA 
bus depot. 

Conventional Rail (CR)
The final Conventional Rail alternative calls for two dedicated passenger rail 
tracks, running largely alongside the existing freight rail line. The line would 
use FRA-compliant electrical multiple units (EMUs). Unlike Conventional Rail 
elsewhere in the region, trains would be configured similarly to subway cars, 
allowing for faster boarding and alighting as well as more standing room on 
trains, and trains would operate at transit-level frequencies.

Light Rail Transit (LRT)
The Light Rail alternative envisions a two-track line that would be physically 
separated from freight traffic due to FRA regulations. Most of the line would run 
side-by-side with the freight tracks. Some parts would run on a viaduct above the 
freight tracks at street level. A short segment of the line would run on existing 
streets: a half-mile segment on Metropolitan Avenue, 69th Street, 69th Place, 
and Juniper Boulevard; and a 900-foot segment from the railroad cut to Jackson 
Heights Bus Terminal.

Bus Rapid Transit (BRT)
The final bus rapid transit alternative involves a dedicated busway fully separated 
from freight traffic. The busway would run either alongside existing freight tracks 
or on a viaduct, identical to the alignment of the proposed LRT alternative. Buses 
would be electrically powered. BRT would operate on the same short on-street 
segments as LRT. In order to provide the same operating capacity as the other 
two modes, buses would need to operate more frequently. 

Conven-
tional Rail

Light 
Rail

Bus Rapid 
Transit

Length 
(Route Miles) 14 miles

Number 
of Private 
Properties 
Affected

165 137 126

Train 
Consists 
or Buses 
Required

22 24 52

Peak 
Frequency

5 
minutes

2.5 
minutes

Annual 
Ridership 
Estimate 

(2040)

25.4 
million 

26.3 
million

22.2 
million

Percent 
of Line 

Operating in 
a Dedicated 

Right-of-Way

100% 94%

Estimated 
Runtime 
(minutes)

45 
minutes

39 
minutes

41 
minutes

I
B
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BROOKLYN

QUEENS
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Proposed Alignment:

For the entirety of the CR alternative and the 
majority of the LRT and BRT alternatives, the line 

runs alongside the existing freight line.

In certain segments of the LRT and BRT 
alternatives, the line runs on an elevated guideway 

above the freight line.

In two segments of the LRT and BRT alternatives, 
the line runs on the existing parallel street(s).

Potential 
Maintenance and 
Storage Yard Sites
1. 65th Street Yard
2. Brooklyn Army

Terminal
3. Jackie Gleason

Depot (Existing Bus
Facility) (BRT Only)
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CONVENTIONAL RAIL CONVENTIONAL RAIL 
ALTERNATIVE ALTERNATIVE 
The Conventional Rail alternative envisions a service 
that combines aspects of traditional Conventional Rail 
and subway service. Trains would be FRA-compliant, 
allowing passenger service to operate alongside freight 
tracks without physical barriers. The trains themselves 
would be configured similarly to MTA’s subway cars, 
with closely-spaced doors and transverse seating. 
Service would operate as frequently as 5-minute peak 
headways.

Challenges
This alternative would have the longest runtime due 
to the use of heavier FRA-compliant vehicles requiring 
longer dwell times at stations. As much of the alignment 
would be above or below street level, passengers would 
need to navigate stairs and elevators to reach platforms 
(all stations would be built to be ADA-compliant). This 
alternative has the most construction complexity and 
would require the most private property acquisition.

Benefits
This alternative would have lower operating costs 
than the LRT option. Since the line would be built to 
federal railroad standards, trains could run through 
to connecting LIRR branches. Although potentially 
feasible, such options would likely be very complex and 
expensive.

Concept artwork showing an aerial view of the Conventional 
Rail alternative at a possible Roosevelt Avenue Station in 
Queens. Here the IBX would run alongside freight tracks 
below street level. Any station would be a short walk from the 
existing Roosevelt Avenue-Jackson Heights Station. 

A Different Kind of Conventional Rail

The Conventional Rail alternative 
involves the use of FRA-compliant 
vehicles that can operate in the same 
corridor as freight trains, but which offer 
service frequencies and train car interiors 
that more closely resemble the subway. 
Such hybrid systems operate in many 
places, such as London’s Overground, 
Paris’ RER, and Berlin’s S-Bahn. 

Weekday Ridership 84,500

Average Runtime 45 minutes
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Concept artwork showing a street-level view of the Conventional Rail 
alternative at a possible Roosevelt Avenue Station in Queens. 

Concept artwork showing a platform-level view of the Conventional 
Rail alternative at a possible Roosevelt Avenue Station in Queens. 

65th Street Yard or Brooklyn Army Terminal 
(new facility, construction required)

Potential Yard & Shop Locations
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LIGHT RAIL  LIGHT RAIL  
ALTERNATIVEALTERNATIVE
This alternative consists of a two-track Light Rail 
Transit (LRT) line operating either alongside or above 
the existing freight rail corridor. LRT tracks alongside 
existing freight tracks would be separated by a barrier 
or a required buffer distance. LRT trains would be 
smaller than subway cars and would be able to 
operate both on the street and on dedicated tracks. 
Again, since Light Rail is not FRA-compliant, tracks 
would need to be physically separated from freight 
tracks for safety reasons.

Challenges
LRT is potentially the costliest of the three alternatives 
due to the need for full physical separation from 
freight tracks. A short segment of the line in Queens 
would need to operate on existing streets.

Benefits
LRT has the highest predicted ridership among the 
three alternatives. Smaller LRT vehicles are able to 
navigate tighter curves and steeper gradients, which 
in turn reduce the amount of private land that needs 
to be taken. Many stations could be at street level and 
would therefore not require stairs and elevators.

Weekday Ridership 87,800

Average Runtime 39 minutes

Concept artwork showing an aerial view of a possible Wilson 
Avenue LRT Station. Here, the Bay Ridge Branch currently runs 
on an embankment above street level alongside the L train. 
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Concept artwork showing a street-level view of a possible Wilson Avenue LRT 
Station. The station would be adjacent to the Wilson Avenue Station on the L.

Concept artwork showing a platform-level view 
of a possible Wilson Avenue LRT Station.

65th Street Yard or Brooklyn Army Terminal 
(new facility, construction required)

Potential Yard & Shop Locations
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BRT ALTERNATIVE BRT ALTERNATIVE 
This alternative consists of a Bus Rapid Transit (BRT) line using electric 
buses. The buses would operate along a bus-only roadway built 
alongside and above the existing freight corridor. The line would 
feature stations similar to those proposed for the LRT alternative.

Challenges
This alternative has the lowest predicted ridership and slightly longer 
runtimes than the LRT alternative. A short segment of the line in 
Queens would need to operate on existing streets. BRT vehicles have 
a lower passenger capacity than the other alternatives. Additionally, 
a higher frequency of service (2.5 minutes) may be necessary to meet 
ridership needs, which may have traffic and service reliability impacts 
(new bus design technologies may address this issue in the future).

Benefits
This is the lowest-cost alternative to build, and it would require the 
smallest amount of private property acquisition. BRT would provide the 
most operational flexibility, since other bus routes could use portions 
of the corridor, and the corridor route could most easily operate on 
side streets where necessary. BRT has substantially lower operating 
costs than the other two alternatives, although the lower vehicle 
capacity could require operating buses more frequently than every 5 
minutes, which would increase operating costs over current estimates. 
An additional benefit is that bus storage and maintenance could 
be located off the IBX, and bus routes could serve additional travel 
markets beyond the corridor.

Weekday Ridership 74,000

Average Runtime 41 minutes

Concept artwork showing an aerial view of a possible 
Ocean Avenue BRT Station in Brooklyn. The line here 
would operate on a viaduct above the freight tracks and 
cross intersecting streets at grade. 
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Concept artwork showing a street-level view 
of a possible Ocean Avenue BRT Station. 

This view of existing conditions at Ocean Avenue shows how 
the Bay Ridge Branch runs below the roadway in a trench. 

Potential Yard & Shop Locations
Jackie Gleason Depot (existing bus garage); 
65th Street Yard or Brooklyn Army Terminal 
(new facility, construction required)
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SIGNIFICANT RIDERSHIP DEMANDSIGNIFICANT RIDERSHIP DEMAND
Projected to transport nearly 88,000 passengers per day, the Light Rail 
alternative would see the highest ridership of the three alternatives, but all 
three would carry significant numbers of New Yorkers.

These estimates are about 1.5 to 2 percent of New York’s pre-pandemic 
subway ridership numbers and 4 to 5 percent of pre-pandemic bus ridership. 
If built, the IBX would see higher daily ridership than nearly any new transit 
line built in the U.S. over the last two decades. 

Estimated Daily Ridership

Possible Stations with High Ridership
Ridership estimates for all three alternatives project the same four possible 
stations to have the highest weekday ridership:

All of these stations would be busy transit hubs, allowing IBX riders to 
connect to the subway, bus, and Long Island Rail Road. 

Utica Avenue (10,000-11,000)
Roosevelt Avenue (8,000-10,000)

East 16th Street (5,000-6,000)
Flatbush Avenue (5,000)

85k 88k 74k

Conventional Rail Light Rail BRT

Between 74,000 and 85,000 
passengers would use the new 
transit service daily, which would 

potentially save riders hundreds of hours of 
travel time a year by avoiding transfers or long 
routings. The project would also benefit new 
and existing residents in the neighborhoods 
adjacent to the corridor, a significant share of 
whom are minority and/or low-income, and 
the project would draw additional activity to 
developing commercial hubs.
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REDUCED TRAVEL TIMEREDUCED TRAVEL TIME
Travel time estimates for the three alternatives are roughly similar. The 
Light Rail would take 39 minutes to run from end to end, the BRT would 
take 41 minutes, and the Conventional Rail would take 45 minutes.

Dwell time—the length of time that a vehicle spends in a station to 
allow passengers to board and alight—can be shorter for both Light 
Rail and BRT, at 30 seconds. Conventional Rail dwell time is 45 seconds, 
contributing to a longer runtime.

One of the most significant benefits of the IBX is that it would connect 
neighborhoods with poor existing transit links to each other. For 
example, today a resident of Midwood commuting to Broadway 
Junction has to take the Q to Atlantic Avenue-Barclays Center and then 
transfer to the LIRR, or take the Q to the Franklin Avenue Shuttle in 
order to connect to the A—either way, a trip of at least 40 minutes. The 
IBX could cut her travel time in half—on a one-seat ride.

With the IBX

Wilson Avenue
Station Q

Avenue J
Station

Q

L

Getting from her home in East Bushwick to her office in 
Midwood can take Gina an hour. She’s routed on a 

transfer through Union Square, 
even though she neither lives 

nor works in Manhattan!

With a high-frequency transit line built along the IBX, Gina 
could have a one-seat ride from home to work, eliminating 
the time she currently spends transferring between trains 
and reducing her time waiting on the platform or in 
motion. That’s:

She could have a slightly faster route... but that 
requires transferring to a third train or to an 
infrequent bus, reswiping her MetroCard, or walking 
to a station that’s not right next to her home.

Today

261
hours per year

30
minutes per trip

60
minutes per day

That’s a week 
and a half of 
travel time saved!

End-to-End Runtimes

Conventional Rail 45 mins

39 mins

41 mins

Light Rail

BRT
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Top: Brooklyn Army Terminal, at the southern terminus of 
the IBX, is a major maritime and industrial hub. Above: Map 
snapshot of the East New York Industrial Business Zone. Below: 
Retail corridor in Jackson Heights, Queens.

COMMUNITY DEVELOPMENTCOMMUNITY DEVELOPMENT
New York is a city of neighborhoods and the IBX would connect many 
of these communities more effectively, improving access to jobs, 
housing, education, and recreation. This in turn would improve the 
chance for the success of current and future plans to strengthen these 
existing communities. These plans include: 

●  The East New York Neighborhood Plan encourages
major commercial development and economic investment,
complementing the industrial and manufacturing uses within the
East New York Industrial Business Zone.

●  New York State’s Vital Brooklyn Initiative has invested $664
million in healthcare facilities in central Brooklyn, such as
Brookdale, many of which are proximate to the IBX.

●  NYC’s Sunset Park Vision Plan involves significant commercial
development near what would be the southern terminus of the
IBX.

●  Brooklyn College’s Facilities Master Plan calls for significant
development on its campus, which is adjacent to the IBX.

●  The Department of City Planning’s Bushwick Neighborhood Plan,
updated in 2019, outlines multiple development goals in an area
bordered on the east by the IBX.

MTA will collaborate with New York City and its planning and 
development agencies to proactively consider such economic 
development, healthcare, and housing opportunities in parallel with 
our transportation planning.

https://urldefense.com/v3/__https:/www1.nyc.gov/site/planning/plans/east-new-york/east-new-york-1.page__;!!ETWISUBM!jwhKWZpTPEpuIJzJ6lEkTmCRj473f35j8bLDDgVCZQLQ0FZ_vGlIMLd9C_FgccucGg$
https://urldefense.com/v3/__https:/www.ny.gov/vital-brooklyn-initiative/funding-vital-brooklyn-initiative__;!!ETWISUBM!jwhKWZpTPEpuIJzJ6lEkTmCRj473f35j8bLDDgVCZQLQ0FZ_vGlIMLd9C_GQ0S9-rQ$
https://urldefense.com/v3/__https:/edc.nyc/project/sunset-park-vision-plan__;!!ETWISUBM!jwhKWZpTPEpuIJzJ6lEkTmCRj473f35j8bLDDgVCZQLQ0FZ_vGlIMLd9C_FjoqK14A$
https://urldefense.com/v3/__http:/www.brooklyn.cuny.edu/web/abo_misc/120120_MasterPlan.pdf__;!!ETWISUBM!jwhKWZpTPEpuIJzJ6lEkTmCRj473f35j8bLDDgVCZQLQ0FZ_vGlIMLd9C_GhLhPRmA$
https://urldefense.com/v3/__https:/www1.nyc.gov/assets/planning/download/pdf/plans-studies/bushwick-neighborhood-plan/plan/bushwick-neighborhood-plan.pdf__;!!ETWISUBM!jwhKWZpTPEpuIJzJ6lEkTmCRj473f35j8bLDDgVCZQLQ0FZ_vGlIMLd9C_EBlXwvOA$
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NEXT STEPSNEXT STEPS
The IBX has the potential to be transformative, tangibly 
improving the daily lives of tens of thousands of New Yorkers. 
It is a rare opportunity to take advantage of an existing right-
of-way to build a major new transit line. While the project is 
still costly and complex, even implementing smaller portions 
of the corridor can generate major benefits.

This study is merely the first step in potentially realizing 
the IBX. MTA’s planning process involves preparation of a 
Twenty Year Needs Assessment for potential project inclusion 
in future capital programs. This assessment includes a 
comparative evaluation of costs, benefits, and issues.

If MTA moves forward with the IBX, there are still several 
steps before it selects its final desired alternative for this 
project. Station locations need to be finalized based on 
ridership and feasibility determinations. Lists of potentially 
affected properties for each remaining alternative need to be 
generated. Once the alternative is selected, the project has 
to undergo environmental review, design, and construction. 
Along the way, the project would require extensive public 
consultation. The final alignment and design may look very 
different from the alignment described in this study. 

MTA 
Comparative 
Evaluation 
Measures 

Matrix 

1.
2.
3.
4.
5.
6. 

Proposed 
Projects

Prioritization 
Process

List of Funding 
Priorities
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2.1 Project Purpose 
The main purpose of the study is to assess travel needs along the Long Island Rail Road (LIRR) Bay Ridge 
Branch (BRB) and CSX Fremont Secondary (FS) rights-of-way (ROW), referred to in this study as the 
“Brooklyn-Queens Connector,” and in the adjacent Primary and Secondary Study Areas. The study is 
intended to determine how utilizing this ROW for transit and freight could improve transit in these 
areas. 

2.2 Introduction 
The Brooklyn-Queens Connector (BQC) Feasibility and Alternatives Analysis Study (Bay Ridge Connector 
Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the feasibility of 
adding passenger transit service to the ROW. The ROW, which extends from Bay Ridge in southwestern 
Brooklyn to Astoria in northwestern Queens, is currently utilized exclusively for freight transport via all-
diesel rail. The rail corridor consists of the LIRR-owned BRB and the CSX-owned FS. The corridor was 
identified as a potential location for new service that would provide more direct transit options to serve 
new job growth in the outer boroughs of New York City while relieving congestion on current 
Manhattan-bound subway lines. This study is intended to determine the feasibility of adding passenger 
service options to the corridor without interfering with existing and planned passenger operations on 
the Hell Gate Line (Amtrak and Metro-North) north of the Fremont Secondary, or with existing freight 
operations that are projected to grow in scope and scale in the near- and long-term future.  

The corridor is a vital link in the freight rail network in the New York City and Long Island region. Freight 
activity, measured in “carloads,” has increased considerably over the past two decades on both the BRB 
and the FS. The New York City Economic Development Corporation (NYCEDC) and the Port Authority of 
New York and New Jersey (PANYNJ) have both completed studies to assess the possible major expansion 
of rail freight operations involving the corridor and connecting rail lines. The PANYNJ is currently 
preparing a Phase II Environmental Impact Statement for its Cross-Harbor Freight Program to improve 
the movement of freight across New York Harbor. Rail freight is a key focus of this work. 

The Study will focus on the reintroduction of passenger service along the BRB and the provision of new 
passenger service along the FS. The study will consider a wide range of possible transit modes and 
service, including commuter rail, heavy rail transit and light rail transit modes, as well as bus rapid 
transit (BRT) and other surface transit options. A primary objective is to provide rail transit or similar 
services to currently underserved areas in Brooklyn and Queens.  

The corridor was identified as a potential means of achieving these goals because it forms an orbital 
connecting route that has numerous intersection points with the primarily radial subway and commuter 
rail operations. The geometry and alignment of the corridor suggest that it could potentially divert trips 
between non-CBD points from overburdened Manhattan-bound subway lines, while freeing up capacity 
for more direct CBD-bound travel.  

Figure 1 shows the Study Area established for the assessment of transit operations in this corridor. The 
Primary Study area is defined by the corridor’s generalized walkshed – the approximate walking distance 
that potential future passengers would be willing to walk to connect with these services. For the 
purposes of this study, that walking distance is assumed to be roughly one half-mile. The Primary Study 
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area is drawn to exclude the Amtrak Hell Gate line. The study does not consider actions involving that 
rail line. 

The Secondary Area includes most of Brooklyn and Queens and is drawn along Census Tract boundaries 
to capture areas served by subway and commuter lines and major bus routes that cross the BRC 
Corridor. While other travel markets and New York City neighborhoods are discussed in this study, the 
main purpose of the study is to assess travel needs within the Primary and Secondary Study Areas to 
determine how improved transit services could expand the role of transit in those areas. 

This Technical Memo assesses current and planned transportation services within the areas potentially 
served by new transit options in the study corridor, including transit and highway-based operations. The 
Memo also describes current and projected future demographic patterns and characteristics of these 
areas, including their recent and projected population and employment growth patterns.  Subsequent 
sections examine the present travel patterns of Study Area workers and residents and on journey-to-
work trips occurring during the AM and PM peak periods that comprise a major component of potential 
demand. Most of this analysis centers on the Primary Study Area. 

This review of current travel patterns describes both where residents travel to work and the modes they 
use. The review provides the same information for workers in the Primary Study Areas –where these 
workers originate and what mode they use for these trips. This information is considered collectively to 
define the overall transportation needs of the corridor to meet future travel needs, with a primary focus 
on the potential need for improved transit services.  

The final section of this memo is a Project Purpose and Need Statement. This Statement summarizes the 
conclusions of the preceding sections and identifies five primary planning goals and related objectives to 
be accomplished over the course of this study. 
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 Figure 1: Brooklyn-Queens Connector - Study Area 
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2.3 Inventory of Current and Planned Transportation Service 

2.3.1 Existing Transportation Services  

Brooklyn and Queens collectively have a resident population of approximately 5 million people (2014-
2018 5-Year Estimate American Community Survey ACS data).  Moving people and the goods through 
and across these two boroughs requires a complex and redundant multimodal transportation network. 
Buses, subways, and commuter rail trains play a vital role in moving commuters and other passengers 
into and out of the Central Business District (CBD) of Manhattan, as well as a wide range of other trip-
generating destinations within Brooklyn, Queens, and other nearby areas (i.e., Staten Island, the Bronx, 
and Long Island).  

The roadway network in the Primary and Secondary Study Areas is comprised of local, collector and 
arterial roads, and parkways and Interstate highways. These roadways, including designated truck 
routes and connecting tunnels and bridges to other boroughs, transport vehicles through the Study 
Area. No current routes offer a continuous parallel option to the BRC alignment between Bay Ridge, 
Brooklyn and Astoria, Queens. Existing roadway connections among neighborhoods of eastern Brooklyn 
such as Canarsie, Brownsville, and Bushwick are cumbersome to traverse. These roadways experience 
high traffic volumes and contain large numbers of stop- and signal-controlled intersections. Single-lane 
roadways are common in the Study Area. The following sections outline travel options to and from the 
Study area via bus, rail, and other modes.  

2.3.1.1 Existing Bus Service  
The Queens bus network features a total of 100 routes, of which 19 travel through the Primary Study 
Area. While local and express bus service covers most of the borough, travelers from many neighborhoods 
within the Study Area must transfer between bus lines at least once to reach destinations within the 
borough. 

The Brooklyn bus network has 66 routes, 32 of which travel through the Primary Study Area.1 Figure 2 
illustrates the breadth of local, and Select Bus Service (SBS) and express bus routes serving the Study Area. 
SBS is the MTA designation for routes designed with bus rapid transit characteristics, including camera-
enforced bus lanes, longer distances between stops, and vehicular turn restrictions. Buses in Queens and 
Brooklyn carry over 1.3 million riders2 on an average weekday. The routes that pass through the Primary 
Study area accounted for 621,084 average weekday boardings in 2018, with 437,897 boardings on the 
Brooklyn routes and 183,187 boardings on the Queens routes. Table 1 and Table 2 show the top five 
routes by average weekday and average weekend boardings, respectively. 3 These routes include: 

• B6 – from Bensonhurst to East New York 

• B35 – with both local and Limited bus services from Brownsville to Sunset Park 

 
1 Express buses excluded from Primary Study Area counts but included in total borough counts. Brooklyn SBS/Local 
routes counted as a single route as that is how MTA reports bus ridership. 
2 http://web.mta.info/nyct/facts/ridership/ 
3 This section reflects current bus operations. The MTA has initiated Borough-wide Bus Route Redesign strategies 
for both Queens and Brooklyn, which may result in route additions, deletions and modifications. See section for 
2.2.2.1 for additional details on planned changes. 

http://web.mta.info/nyct/facts/ridership/
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• B44 – extending from Williamsburg to Sheepshead Bay, with both local and SBS services on that 
corridor 

• B46 – including local bus service from Kings Plaza to Williamsburg and SBS service from Kings Plaza 
to Bedford-Stuyvesant  

• Q58 -- with both local and Limited bus services from Jamaica, Queens to Ridgewood, Queens 
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 Figure 2: Bus Routes Intersecting Primary Study Area  

 
Source: AECOM 
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Table 1: Top 5 Bus Routes by Average Weekday Boardings in the Primary Study Area 

Route 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

B46Lcl/SBS 47,863 46,422 44,431 43,463 41,786 38,120 -9,743 -20.4% 
B6 41,940 41,812 41,175 41,320 40,135 35,963 -5,977 -14.3% 

B44Lcl/SBS 37,786 36,016 37,021 37,418 34,877 32,334 -5,452 -14.4% 
Q58 28,967 29,464 29,027 29,412 28,810 27,940 -1,027 -3.5% 
B35 33,070 32,353 33,016 31,886 29,899 27,273 -5,797 -17.5% 

Source: MTA - http://web.mta.info/nyct/facts/ridership/ 

 

Table 2: Top 5 Bus Routes by Average Weekend Boardings in the Primary Study Area 

Route 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

B46Lcl/SBS 61,218 60,838 58,186 54,891 52,719 50,493 -10,725 -17.5% 
B6 49,066 50,420 50,297 47,748 45,584 41,246 -7,820 -15.9% 

B44Lcl/SBS 45,861 44,385 44,980 44,282 41,823 39,175 -6,686 -14.6% 
Q58 41,515 41,953 40,320 39,811 39,407 38,006 -3,509 -8.5% 
B35 45,628 45,987 47,613 44,345 42,231 38,486 -7,142 -15.7% 

Source: MTA - http://web.mta.info/nyct/facts/ridership 

 

Between 2013 and 2018, average weekday boardings on bus routes in the Primary Study Area declined 
by 85,246, 12.1% which is less than the citywide average of 14.5% (excluding express routes). A similar 
trend has been observed nationwide which has been caused by multiple factors, including but not limited 
to the state of the economy, increasing general traffic congestion, and the impacts of reduced service 
reliability. Table 3 shows the top five routes for average weekday boarding increases.  

Table 3: Bus Routes with Greatest Percentage Increase in Weekday Boardings in the Primary Study Area 

Route 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 % 
Change 

Q70* 949 3,419 4,048 4,183 4,670 5,090 4,141 176.1% 
B4 5,089 5,442 5,653 6,195 6,207 6,192 1,103 21.7% 

B13 5,433 5,536 5,844 6,290 6,193 6,084 651 12.0% 
B9 13,110 12,687 12,785 14,404 14,495 14,416 1,306 10.0% 

B70 6,059 5,394 5,387 5,942 6,229 6,520 461 7.6% 
Source: MTA - http://web.mta.info/nyct/facts/ridership/ 
*Change calculated between 2014-2018, as Q70 began operations on 9/8/13. Upgraded to SBS on 9/25/16 

 

 

http://web.mta.info/nyct/facts/ridership/
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2.3.1.2 Existing Subway Service  
A total of 17 subway lines serve at least some neighborhoods in the boroughs of Brooklyn and Queens, 
with 40 subway stations in the Primary Study Area (see Figure 3). The lines passing through the Primary 
Study Area include the A, B, C, D, E, F, J, L, M, N, Q, R, Z, 2, 3, 4, 5, and 7.  Only the G, Shuttles, W, 1, and 
6 do not have scheduled service to the Primary Study Area.  The F, M, and R lines intersect the proposed 
Corridor twice, once in each borough.  However, within the Primary Study Area, one major transfer 
complex – Broadway Junction –permits customers to move between lines, meaning that many 
customers must travel to Downtown Brooklyn or Manhattan to transfer between trains.  Overall, 
subway stations in the Study Area had an aggregate average daily ridership of 276,981 in 2018. 
Excluding stations closed for renovations in 2013 and 2018, ridership decreased 1.9% from 2013.  
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Figure 3: Subway and Commuter Rail Lines 
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Information about the subway stations located in the Primary Study Area, including the lines that serve 
them and their ADA status, are listed in Table 4. This Table also describes the proximity of each station 
to the project ROW, using two categories described in more detail below. 

 “Adjacent” means the subway station is within walking distance of the study corridor, and that the 
distance is so minimal that a potential transfer station can be considered.  “Within Walkshed” means 
the subway station falls within a half-mile walking distance from the study corridor. Stations listed as 
“Within Walkshed” are not close enough to the ROW to support a direct transfer connection to new rail 
passenger service.  

Table 4 Subway Stations within the Primary Study Area 

MTA GTFS 
Station ID Station Name Routes ADA 

Access 
Geographic Relationship 

to Study Corridor 
247 Flatbush Av-Brooklyn College 2, 5 Yes Within Walkshed 
253 Rockaway Av A, C No Within Walkshed 
A50 Rockaway Av 3 No Within Walkshed 
254 Junius St 3 No Within Walkshed 
255 Pennsylvania Av 3 No Within Walkshed 
710 Broadway-74th St E, F, M, R, 7 Yes Within Walkshed 
711 Fisk Av-69th St 7 No Within Walkshed 
712 Woodside Av-61st St 7 Yes Within Walkshed 
A51 Broadway Junction-East New York A, C, J, L No Adjacent 
A52 Liberty Av A, C No Within Walkshed 
B15 55th St D No Within Walkshed 
B16 62nd St D, N Yes Adjacent 
B17 71st St D No Within Walkshed 
D31 Newkirk Plaza B, Q No Within Walkshed 
D32 Av H B, Q Yes Adjacent 
D33 Av J B, Q No Within Walkshed 
F30 18th Av F No Within Walkshed 
N05 18th Av N No Within Walkshed 
F31 Av I F No Within Walkshed 
F32 Bay Parkway F No Within Walkshed 
G13 Elmhurst Av M, R No Within Walkshed 
G14 Jackson Heights-Roosevelt Ave E, F, M, R, 7 Yes Within Walkshed 
G15 65th St M, R No Within Walkshed 
J24 Alabama Av J No Within Walkshed 
J28 Chauncey St J, Z No Within Walkshed 
L19 Halsey St J No Within Walkshed 
L20 Wilson Av L Yes Adjacent 
L21 Bushwick Av L No Adjacent 
L24 Atlantic Av L No Within Walkshed 
L25 Sutter Av L No Adjacent 
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L26 Livonia Av L No Adjacent 
L27 New Lots Av L No Adjacent 
L28 East 105th St L No Within Walkshed 
L29 Canarsie - Rockaway Parkway L Yes Within Walkshed 
M01 Middle Village Metropolitan Ave M Yes Adjacent 
M04 Fresh Pond Rd M No Within Walkshed 
N02 8th Av N Yes Adjacent 
N03 Fort Hamilton Parkway D No Adjacent 
N04 New Utrecht Av D, N Yes Within Walkshed 
R41 59th St N, R No Within Walkshed 
R42 Bay Ridge Av R No Within Walkshed 

 

Table 5 and Table 6 show the top five subway stations in the study area for average weekday ridership 
and average weekend ridership, respectively. 

Table 5: Top 5 Subway Stations by Average Weekday Ridership in the Primary Study Area 

Station Line 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

74-Broadway/ 
Roosevelt Av 7, E/F/M/R 50,841 51,285 51,925 52,296 52,018 51,766 925 1.8% 

Flatbush Av-
Brooklyn College 2/5 21,941 21,865 21,666 21,268 20,691 19,763 -2,178 -9.9% 

Woodside-61 St 7 16,559 16,807 17,007 17,236 16,945 16,501 -58 -0.4% 
Elmhurst Av M/R 13,597 13,568 13,588 13,508 12,967 12,463 -1,134 -8.3% 

59 St N/R 12,506 12,871 13,048 13,144 16,759 12,301 -205 -1.6% 
Source: MTA - http://web.mta.info/nyct/facts/ridership/ 

Table 6: Top 5 Subway Stations by Average Weekend Ridership in the Primary Study Area 

Station Line 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

74-Broadway/ 
Roosevelt Av 7, E/F/M/R 71,930 73,919 73,373 72,305 70,841 69,953 -1,977 -2.7% 

Woodside-61 St 7 20,432 19,669 20,127 20,360 21,067 19,796 -636 -3.1% 
59 St N/R 14,372 14,966 15,344 14,917 19,650 15,980 1,608 11.2% 

Flatbush Av-
Brooklyn College 2/5 17,982 16,274 17,805 16,443 15,653 14,507 -3,475 -19.3% 

8 Av N 16,484 17,434 15,960 17,252 16,278 14,040 -2,444 -14.8% 
Source: MTA - http://web.mta.info/nyct/facts/ridership/ 

Table 7 and Table 8 show the top five subway stations in the study area for ridership increases and 
decreases, respectively, between 2013 and 2018. The five stations with the largest ridership growth are 
all located in Brooklyn and include three L stops. Four of the five stations with the ridership declines are 
in southern Brooklyn.  
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Table 7: Top 5 Subway Stations with Greatest Percentage Increase in Weekday Ridership in the Primary 
Study Area 

Station Line 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

Bushwick Av-
Aberdeen St L 1,509 1,683 1,874 2,105 2,112 2,079 570 37.8% 

71 St D 4,538 4,682 4,802 6,501 5,905 5,607 1,069 23.6% 
Avenue H Q 2,861 2,961 2,994 3,183 3,329 3,418 557 19.5% 

Atlantic Av L 1,580 1,725 1,384 1,455 1,821 1,842 262 16.6% 
Wilson Av L 3,865 4,248 4,437 3,812 4,564 4,468 603 15.6% 

Source: MTA - http://web.mta.info/nyct/facts/ridership/ 

 
Table 8: Top 5 Subway Stations with Greatest Percentage Decrease in Weekday Ridership in the Primary 
Study Area 

Station Line 2013 2014 2015 2016 2017 2018 2013-2018 
Change 

2013-2018 
% Change 

Pennsylvania Av 3 5,675 5,718 6,997 2,485 3,503 4,331 -1,344 -23.7% 
Middle Village-

Metropolitan Av 
M 4,092 4,318 4,489 4,530 3,064 3,225 -867 -21.2% 

Rockaway Av 3 5,632 5,735 1,690 5,122 5,642 4,747 -885 -15.7% 
Alabama Av J 2,443 2,448 2,520 2,585 2,424 2,147 -296 -12.1% 

Fresh Pond Rd M 5,333 5,677 6,002 6,130 4,223 4,716 -617 -11.6% 

Source: MTA - http://web.mta.info/nyct/facts/ridership/ 
 

2.3.1.3 Existing Long Island Rail Road service 
Long Island Rail Road (LIRR) has 11 branches (excluding the seasonal Belmont Branch) that connect all 
four Counties (Kings County, Queens County, Nassau County, Suffolk County) on Long Island, as shown in 
Figure 3. In New York City, the service has three main terminals – Penn Station, Atlantic Terminal, and 
Hunterspoint Ave./Long Island City.  

 LIRR has experienced an increase in overall ridership since 2014. The top three branches with the 
highest increase in ridership since 2014 are West Hempstead, Far Rockaway, and Hempstead (Table 9).  

 

 

 

 

 

http://web.mta.info/nyct/facts/ridership/
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Table 9: Long Island Rail Road Ridership 2014-2018* 

Branch 2014 2015 2016 2017 2018 2014-2018 
Change 

2014-2018 
Change % 

City Zone 6,793,300 7,057,723 7,387,923 7,171,230 7,239,713 446,413 6.6% 
Babylon 17,956,348 18,242,236 18,348,401 18,085,955 18,306,985 350,637 2.0% 

Far Rockaway 5,753,156 5,931,677 6,127,963 6,245,366 6,402,693 649,537 11.3% 
Hempstead 3,903,415 4,031,759 4,163,361 4,251,182 4,329,862 426,447 10.9% 
Long Beach 4,680,914 4,822,457 4,923,744 4,898,829 4,849,085 168,171 3.6% 

Montauk 2,247,711 2,303,670 2,306,084 2,348,119 2,424,499 176,788 7.9% 
Oyster Bay 1,755,844 1,837,035 1,901,569 1,924,288 1,929,263 173,419 9.9% 

Port Jefferson** 18,651,978 18,705,294 19,036,912 19,086,565 19,114,377 462,399 2.5% 

Port Washington 13,307,163 13,802,816 14,087,743 14,084,690 14,242,594 935,431 7.0% 
Ronkonkoma*** 9,921,356 9,964,746 10,057,813 10,003,535 9,841,068 -80,288 -0.8% 

West 
Hempstead**** 897,062 948,633 1,010,165 1,059,082 1,092,420 195,358 21.8% 

Total 85,868,247 87,648,046 89,351,678 89,158,841 89,772,559 3,904,312 4.5% 
**Port Jefferson Branch includes ridership from Huntington Branch 
*** Ronkonkoma Branch includes ridership from Greenport Branch. Slightly decrease in 2018 due to several weekend outage 
for the Double Track project  
**** Significant increase from 2014 to 2018 because of resumption of weekend service in late 2014. 
Source: MTA Long Island Rail Road Ridership Book (2014, 2015, 2016, 2017, 2018) 

Excepting the Port Washington Branch, existing LIRR service through Queens and Brooklyn is located in 
the LIRR’s City Terminal Zone. The Terminal Zone includes 10 stations in Manhattan, Queens, and 
Brooklyn, including four terminals – Jamaica Station, Penn Station, Atlantic Terminal, and Hunterspoint 
Ave./Long Island City.  

Of these 10 stations, Woodside and East New York serve the Primary Study area (Table 10).  

Table 10 LIRR Stations within the Primary Study Area  

Station Name Branch ADA 
Access 

Geographic Relationship to Study 
Corridor 

Woodside Port Washington 
City Zone Yes Within Walkshed 

East New York Atlantic Branch No Adjacent 
 

The 2012-2014 LIRR Origin and Destination Report indicates that Woodside station had 7,172 average 
weekdays daily ons and offs – the busiest of the ten City Terminal Zone stations, excluding the western 
terminals and Jamaica. For East New York station, there were 1,358 weekdays daily ons and offs during 
the same time period. 
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2.3.1.4 Existing Freight Rail Operation 
Freight rail service is provided on the Bay Ridge Branch (between Bay Ridge, Brooklyn and just north of 
Fresh Pond, Queens) by the New York and Atlantic Railway (NY&A) under contract with the MTA. The 
contract was signed in 1997 and extends until 2027. The FS portion of the ROW (extending from Fresh 
Pond, Queens and continuing to the Amtrak Hell Gate Line in Astoria) is owned and maintained by CSX, 
as indicated on the New York State Rail map. The active freight rail lines that intersect with the study 
corridor are shown on Figure 4. 

Figure 4: Active Freight Rail Map 
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The Bay Ridge Branch and Fremont Secondary together are critically important to freight rail in the New 
York City and Long Island region. Freight rail traffic on the entire LIRR network has increased 
substantially over the past two decades, growing from approximately 10,000 carloads annually in 1996 
to approximately 30,000 carloads in 2018, according to the MTA. This figure includes trips that either 
originate or terminate on the LIRR system, on either the BRB or FS. The other end of the rail trip 
generally includes locations in Long Island or New Jersey, but also points in New England and throughout 
the national freight rail system.  

Table 11 indicates Annual Number of Cars conducting freight rail operations along the NY&A.  

Table 11: Revenue Carloads of Freight Rail Operations on NY&A, 2018-2019 

Year Total Revenue Carloads forwarded or received 
by customers on Bay Ridge Branch 

Total Branch Volume (revenue cars 
originating at, or destined to, 65th St carfloat) 

2018 352 2,912 Forwarded 
4,428 Received 

2019 427 3,169 Forwarded 
2,713 Received 

Source: NY&A 
 

The maximum authorized speed along the Bay Ridge Branch is 10 mph due to current track maintenance 
standards for freight rail and the absence of an automatic signaling system. The average run time along 
the branch is approximately 75-80 minutes, excluding stops to service customers (Table 12). However, 
travel time is impacted by requirements to load and unload cars at various sidings along the right of 
way. 

Freight rail operations traffic accesses LIRR territory in two ways:   

1. Via Rail Float:  Railcars are shipped to and from the Bay Ridge branch via the New York/New 
Jersey Rail (NYNJ) carfloat. Inbound cars arrive at the 65th Street Yard in Bay Ridge. From there, 
freight travels east to Fresh Pond Junction, where it can be transferred to the LIRR’s Lower 
Montauk Branch for shipment east to Long Island, or west to customers in Queens and 
Bushwick, Brooklyn. Outbound freight traffic accesses the carfloat via the Bay Ridge Branch. On 
average, one freight train utilizes the float each day   

2. Via CSX over Hell Gate Bridge.  Freight traffic bound for Long Island traveling along the Fremont 
Secondary is transported by CSX (and other freight rail providers with operating rights) along the 
line to Fresh Pond Junction, where it is interchanged with NY&A. Conversely, outbound freight 
traffic is picked up by CSX and transported north via the Fremont Secondary and onto the Hell 
Gate Bridge north to the Bronx and the rest of the mainland United States. At its northern end, 
the Fremont Secondary line merges with the tracks from Sunnyside Yard. The Fremont 
Secondary carries higher volumes of through freight movement than the Bay Ridge Branch, 
which only carries one freight train per day.  

 
There is, on average, one daily freight round trip between Fresh Pond and 65th Street, between 7:00pm 
and 2:00am, with approximately 15 cars per train (as of 2019). Freight Customers and Switches are 
provided in Figure 5 and Table 12, based on data provided by NY&A.  
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Figure 5 Freight Customers Map 

 
 

Table 12:  Freight Customers and Switches along the Bay Ridge Branch 

No. Customer Approximate Location and Description  

1 Glenwood Mason Supply MP 5.5, approximately 250’ east of Albany Avenue overgrade bridge. Siding 
on north side of ROW 

2 Favorite Plastics 
MP 6.3, approximately 200’ west of Kings Highway bridge. Siding on south 
side of ROW 

3 
Brooklyn Resource 
Recovery 

Double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge). South side of ROW 

4 
Manhattan Beer 
(Inactive) 

MP 6.4, approximately 800’ east of Kings Highway Bridge. Siding on north side 
of ROW 

5 
Brooklyn Terminal 
Market 

MP 7.1, approximately 200’ east of Remsen Avenue bridge. Siding on south 
side of ROW 

6 
NYCTA (Linden Shop and 
Yard) 

Accessed via the NYCTA run around track (MP7.6 to MP 8.2); approximately 
between Rockaway Avenue bridge and New Lots Avenue bridge. East point 
trailing switch to Linden Shop and Yard located on runaround track at 
approximately MP 8.1 (east of Linden Boulevard bridge). 
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No. Customer Approximate Location and Description  

7 Heritage Storage Track 
MP 8.3. Approximately 400’ west of NYCTA yard access bridge. Storage track 
is approximately 1,000’ long on east (railroad south) side of ROW. 

8 Gershow Recycling 
MP 9.2, approximately 60’ east of Glenmore Avenue overgrade bridge. 700’ 
siding on west (railroad north) side of ROW 

9 CBS Foods 
MP 10.1, approximately 500’ west of Central Avenue bridge. Siding on west 
(railroad north) side of ROW 

10 
Fresh Pond Terminal 
Zone 

Fremont Yard 
 East of Central Avenue Bridge (approximately MP 10.1), ROW 

expands to four tracks between Cooper and Myrtle Avenue bridges 
for approximately 1 mile.  

Interchange Tracks 
 ROW narrows to two tracks, then expands to four tracks from west 

of 65th Street Bridge to Fresh Pond Truss bridge. 
 Due to capacity constraints in Fresh Pond Yard, the four tracks that 

comprise Fremont Yard and the interchange tracks are in regular use 
for staging and assembling trains. 

Source: NY&A, LIRR, 2020 
 
Additional freight operations occur on the portion of the LIRR-owned Montauk Branch that runs 
between Long Island City and Jamaica stations, in Queens. This section is known as the Lower Montauk 
Branch. The line generally operates at street level with grade crossings, with cut sections and viaducts in 
some areas. Passenger operations along the Lower Montauk were discontinued in 1998, and control of 
the branch was subsequently transferred to NY&A for freight operations. A 20184 study to evaluate 
options to restore passenger transit service to the Lower Montauk Branch has not yet resulted in further 
definitive actions to reinstate passenger service at any location. 

2.3.1.5 Existing Other Transportation Services 
2.3.1.5.1 Ferry service 
Since launching in 2017, the NYC Ferry service has connected the Bronx, Brooklyn, Manhattan and 
Queens with 21 landings along waterfront communities. This service is discrete from the Staten Island 
Ferry connecting Staten Island and lower Manhattan. Currently, the South Brooklyn ferry route serves 
Sunset Park – Brooklyn Army Terminal (see Table 13) which is adjacent to the southern end of the BRC 
Corridor. This route includes stops at Wall Street Pier 11, DUMBO (Brooklyn Bridge Park Pier 1), Atlantic 
Avenue (Brooklyn Bridge Park Pier 6), Red Hook (Atlantic Basin) and Bay Ridge. 

Ridership at Sunset Park – Brooklyn Army Terminal is higher on weekdays fall through spring. Ridership 
peaks significantly during summer weekends because this route connects to the beaches at the Far 
Rockaways.  

 

 
4 https://www1.nyc.gov/html/dot/html/about/lower-montauk-study.shtml 

https://www1.nyc.gov/html/dot/html/about/lower-montauk-study.shtml
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Table 13: Average Daily Ridership at Sunset Park – Brooklyn Army Terminal, by Quarter 
 

Average Week Day Ridership Average Weekend Ridership 
2017 Q2 280 266 
2017 Q3 407 694 
2017 Q4 232 178 
2018 Q1 100 98 
2018 Q2 312 320 
2018 Q3 501 626 
2018 Q4 191 108 
2019 Q1 190 81 
2019 Q2 370 532 
2019 Q3 489 895 
2019 Q4 258 162 

Source: NYC Ferry https://www.ferry.nyc/reports-statistics/ 

2.3.1.5.2 Citi Bike service 
Since 2013, Citi Bike has steadily expanded its bike network across areas of Manhattan, Brooklyn, and 
Queens. Service expansion into Bushwick, Brooklyn and Ridgewood, Queens, both adjacent to the Study 
Area, began in late October 2019. Prior to this date, the Study Area did not overlap with Citi Bike service 
territory 

Ridership between November 2019 and January 2020 in the Study Area has since increased by 64 
percent overall, as shown on Table 14. It is assumed that ridership will continue to increase, especially 
during the summer months, and as the bike share’s coverage area and network density increase. 

Table 14: Citi Bike Ridership by Month starting or ending within the Study Area 

Month Total number of rides starting or 
ending within the study area 

% increase (from 
previous month) 

November 2019 1,356 -- 
December 2019 2,188 61% 

January 2020 2,232 2% 
Source: NYC Bike Share, LLC 

2.3.1.5.3 Commuter Vans 
Commuter vans are vans and minibuses holding between nine and 20 passengers that can be licensed by 
the Taxi and Limousine Commission (TLC) to operate in specific territories. Licensed commuter vans are 
not permitted to duplicate MTA bus routes, stop at bus stops, or accept street-hail passengers. Most 
commuter vans operating in the City do so outside of the regulations and without a license.  

In 2017, the New York City Department of Transportation (NYCDOT) conducted a study of commuter van 
operations around the City, including those that serve parts of Queens and Brooklyn. As part of the 
study, a passenger survey was conducted. Nearly two-thirds of the 207 passengers surveyed use MTA at 
least weekly; one-quarter have and unlimited MetroCard. For many passengers, commuter vans 
therefore complement, rather than replace, mass transit.  
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Within the Bay Ridge Connector study area, commuter vans operate in several locations (see Table 15 
for van volumes and passenger boardings): 

• Sunset Park 
o Primarily non-stop service to/from Manhattan Chinatown, with some service to Flushing 

• Elmhurst (on edge of study area) 
o Non-stop service to/from Manhattan Chinatown 

• Flatbush Avenue 
o Operating between Kings Plaza and Downtown Brooklyn, with stops along the route 
o Within the study area the primary focal point is the Flatbush Avenue-Brooklyn College 2/5 

subway station 
o 500-1,000 weekday boardings in the Study Area  

• Utica Ave 
o Operating between Kings Plaza and Eastern Parkway, with stops along the route 
o Within the study area the primary focal point is at Kings Highway 
o Kings Highway recorded less than 100 weekday boardings 
o Flatlands Avenue, just outside the Study Area, recorded 100-500 boardings 

 

Table 15: Commuter Van Volumes and Boardings in the Study Area 

Market Weekday Van 
Volumes 

Weekday Passenger 
Boardings 

Chinatown (Manhattan) – Sunset Park 600 9,100 
Chinatown (Manhattan) – Elmhurst 50 500 

Sunset Park – Flushing 50 500 
Flatbush Avenue (Downtown Brooklyn to Kings Plaza) 700 11,600 

Utica Avenue (Eastern Parkway to Kings Plaza) 600 3,300 
Source: NYC DOT Commuter Van Study 
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2.3.1.5.4 Taxis & For-Hire Vehicles 
For-Hire Vehicles (FHVs) have seen steady growth through 2018, while taxi trips have declined. High-
volume For-Hire Services5 have surpassed the number of taxi trips since early 2017 (see Figure 6).  

Figure 6: High-Volume FHV and Taxi Trips, 2015-2018, Citywide 

 

Source: Improving Efficiency and Managing Growth in New York’s For-Hire Vehicle Sector, NYC TLC & DOT, June 
2019 

 

 

 

 

 

 

 

 

 

 
5 Defined as businesses that currently dispatch or plan to dispatch more than 10,000 FHV trips in New York City per 
day under a single brand, trade, or operating name; https://www1.nyc.gov/site/tlc/businesses/high-volume-for-
hire-services.page 
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In August 2018, the New York City Council voted to place Uber and Lyft under a moratorium that 
prevents them from adding new vehicle licenses. The moratorium was originally intended to last one 
year but was subsequently extended until August 2020. Despite this moratorium, FHV trips continue to 
grow over years (see Figure 7) ), though at a slower pace of increase than prior to the moratorium. The 
figure further indicates that the highest percentage of growth occurred outside the Manhattan core 
(which is defined as south of 96th Street).  
 

Figure 7: Monthly Trips % Change, Year-over-Year  

 

Source: Improving Efficiency and Managing Growth in New York’s For-Hire Vehicle Sector, NYC TLC & DOT, June 
2019 

2.3.1.6 Existing Traffic Status 
Several major traffic corridors cross the Primary Study area. Based on the Annual Average Daily Traffic 
(AADT) figures provided by New York Department of Transportation using Transcom data, the traffic 
volume of major roadway (North to South) is shown below and Figure 8.  

The following roadways with AADT of at least 70,000 cross the Primary Study Area:  

• Brooklyn-Queens Expressway (N-S): 141,184 
• Long Island Expressway (E-W): 104,105 
• Jackie Robinson Parkway (E-W): 86,564 
• Gowanus Expressway(N-S): 99,205 
 
The following roadways with AADT of between 40,000 and 50,000 cross the Primary Study Area:  
• Queens Boulevard (E-W): 43,033 
• Atlantic Ave (E-W): 48,036 
• Linden Boulevard (E-W): 44,062 
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• Ocean Parkway (N-S): 43,017 
• Belt Parkway (E-W): 48,678 
 

Most of the roadways listed above provide east-west connections. These roadways facilitate access 
between the Primary Study Area and Manhattan. However, the Brooklyn Queens Expressway is the only 
direct north-south connection between Queens and Brooklyn. The proposed project would provide an 
alternative north-south transit connection, potentially relieving traffic demand on the Brooklyn Queens 
Expressway.   
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Figure 8 Annual Average Daily Traffic Map 
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2.3.2 Planned Changes to Transportation Services 
2.3.2.1 Planned LIRR Service Changes - East Side Access  
The East Side Access (ESA) project will provide new Long Island Rail Road (LIRR) service to Grand Central 
Terminal on the east side of Manhattan, supplementing existing service to Penn Station on Manhattan’s 
West Side and Atlantic Terminal in Brooklyn. It is one of the largest transportation infrastructure 
projects currently underway in the United States.  

The project encompasses work in multiple locations in Manhattan, Queens, and the Bronx and includes 
more than eight miles of tunneling. When completed, ESA will serve approximately 162,000 customers a 
day6, providing a faster and easier commute from Long Island and Queens to the East Side of the 
Manhattan CBD in a new 8-track terminal and concourse below Grand Central Terminal. Revenue 
service is forecasted for December 2022.  

Figure 9: East Side Access Project Overview 

 
Source: MTA Capital Program 

2.3.2.2 Planned LIRR Service Changes - Long Island Rail Road Expansion Project  
The construction of 9.8 miles of an additional track between Floral Park and Hicksville will reduce train 
congestion and delays and enable true bi-directional service during peak hours with a more reliable rail 
network. This work includes several related projects, including the construction of parking garages, 
retaining walls, improvements to rail bridges, and the removal of eight street-level grade crossings. 
Construction is being managed to minimize the impact on daily routines, with extensive mitigation and 

 
6 http://web.mta.info/capital/esa_alt.html 

http://web.mta.info/capital/esa_alt.html
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public outreach efforts in local communities. The overall project is expected to be completed by late 
2022. 

2.3.2.3 Citi Bike 
By 2023, Citi Bike will expand into parts of the Study Area in Queens and Brooklyn as part of their Phase 
3 expansion (Figure 10).7 It is assumed that Citi Bike ridership will continue to increase with the inclusion 
of these new docks.  

 
7 https://www.citibikenyc.com/blog/major-citi-bike-expansion-map-revealed#:~:text= 
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Figure 10: Citi Bike Phase 3 Expansion  

 
Source: NYC Bike Share, LLC (https://www.citibikenyc.com/blog/major-citi-bike-expansion-map-revealed#:~:text=) 

2.3.2.4 Congestion Pricing 
In October 2019, MTA Bridges and Tunnels (TBTA) announced that it had entered a six-year contract 
with a consultant to design, build, operate and maintain the toll system equipment and infrastructure 
required to implement the first-of-its-kind Central Business District Tolling Program (CBDTP) in New York 
City. The goal of the program is to reduce congestion on Manhattan’s crowded streets while providing 
billions in funding to the MTA Capital Program. One outcome of congestion pricing may be increased 

https://www.citibikenyc.com/blog/major-citi-bike-expansion-map-revealed#:%7E:text=


MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Transportation Needs and Purpose and Need Statement 
 

28/57 
 

transit utilization, as travelers seek to avoid new vehicle access fees. CBDTP is expected to be fully 
operational in 2021. 

2.3.2.5 Planned and Proposed Bus Service Changes 
As part of the Fast Forward Plan8, MTA is investing time and resources into careful reviews of bus 
service patterns in each borough to better match service with current and future travel demands. As of 
early 2020, both Brooklyn and Queens have bus network redesign plans in progress.  

A draft proposal of the new Queens bus network was released in December 2019. MTA released an 
Existing Conditions Report for it in January 2020. The full draft network redesign is scheduled for public 
release in the second quarter of 2020.  

The MTA is conducting public outreach to solicit feedback from bus riders on their needs and wishes. 
The final plans for Queens and Brooklyn bus networks are both expected in 2020, with implementation 
to begin as soon as 2021, though this timing has not yet been finalized.  

Separate from these network redesigns, NYCDOT, NYC Department of City Planning (DCP), and MTA 
continually coordinate on updates to the City’s bus system, creating ongoing improvements to specific 
bus stop locations and intersections; making strategic technological investments, such as transit signal 
priority on buses; and exploring and testing technologies such as electric buses to continually improve 
bus operations for customers.  

2.3.2.6 Metro North Railroad Penn Station Access Project 
Although no current Metro-North Railroad (MNR) service travels through the study area, the ongoing 
Penn Station Access project will bring MNR trains into Penn Station via the Hell Gate Bridge. The 
opening of East Side Access will allow LIRR trains to travel into Grand Central Terminal, which will in turn 
create space to route New Haven Line trains into Penn Station, with four new stations in the Bronx along 
the Hell Gate Branch. Initial MNR service is currently projected for 2024, with approximately 106 MNR 
trains traveling across the Hell Gate Bridge per day. At full implementation (timeline to be determined), 
operations are expected to increase up to approximately 152 trains operating across the Hell Gate 
Bridge per day. 

2.3.2.7 New York City (NYC) Ferry Service 
NYC Ferry will launch two additional routes between 2020 and 2021, as shown on Figure 11.9 The first 
route, from Staten Island, will connect St. George with Battery Park and Midtown West. The second 
route, from Brooklyn, will operate between Coney Island and Lower Manhattan. 

 
8 https://fastforward.mta.info/ 
9 https://www.ferry.nyc/ 

https://fastforward.mta.info/


MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Transportation Needs and Purpose and Need Statement 
 

29/57 
 

Figure 11: NYC Ferry Planned Expansion, 2020-2021 

 
Source: NYC Ferry (https://www.ferry.nyc/) 
2.3.2.8 Utica Avenue Corridor Study 
The ongoing Utica Avenue Transit Improvements Study10 includes exploring whether a subway 
extension, bus rapid transit line, or light rail line might be feasibly implemented along the Utica Avenue 
corridor south of Eastern Parkway or Fulton Street. This study also analyzes existing subway line 
improvements. See Figure 12 for the location of Utica Avenue within the study area. 

Specifically, the study will analyze potential improvements to the Eastern Parkway (IRT) subway line at 
Nostrand Junction, Utica Avenue Terminal, and New Lots Avenue Terminal, allowing for improved 
services along the whole line. It will also look at opportunities for expanded railcar storage. These 
improvements could be implemented separately from a full new Utica Avenue transit implementation. 

 
10 https://new.mta.info/system_modernization/utica_avenue 

https://www.ferry.nyc/
https://new.mta.info/system_modernization/utica_avenue
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The study currently includes no definitive timeline for any of the expected implementation 
recommendations.  

Figure 12: Utica Avenue Transit Improvements Study: Corridor Location 

 
Source: WSP 
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2.3.2.9 Planned Freight Rail Operations – Cross-Harbor Freight Program 
The Cross-Harbor Freight Program is one of the proposed changes to freight infrastructure within the 
region and would have the largest direct effect on the Bay Ridge Branch. The Tier I Environmental 
Impact Statement (EIS), released in September 2015 selected two preferred alternatives for further 
study as part of the Tier II EIS. One of the alternatives would construct a Cross-Harbor Rail Tunnel from 
New Jersey to Brooklyn. The tunnel would have its eastern portal on the Bay Ridge Branch and utilize 
the Branch to reach the rest of Long Island, with the line upgraded to double-stack clearances. The Rail 
Tunnel Alternative is recommended to utilize a Seamless Operating Scenario, which reflects reductions 
in interchange delays and costs in the east-of-Hudson region. With the proposed tunnel, upwards of 21 
trains per day are projected to operate along the Bay Ridge Branch, as shown on Figure 13. 

Figure 13: Proposed Cross Harbor Freight Program Map: Rail Tunnel Alternative Daily Operations 

 
Source: Cross-Harbor Freight Program DEIS 
 
While the Tier I EIS projections in 2015 were considered reasonable for constructing a year 2035 
’maximum freight operations’ scenario, several additional factors should be noted: 
 

• The Tier I EIS projections are currently being re-evaluated as part of the ongoing Tier II EIS, and 
may be revised or refined, although substantial differences from the Tier I figures are not 
anticipated. 
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• Additionally, NY&A may construct additional freight rail infrastructure, such as new sidings and 
switches, that could grow freight operations independent of the Cross-Harbor Freight Program; 
CSX will likely make similar capacity-enhancing improvements to its Fremont Secondary section 
of the corridor, having recently completed an approximately one-mile long extension of double 
tracking. 

• Similarly, NYCEDC has announced its Freight NYC initiative, and has already identified potential 
locations along the Bay Ridge Branch for new or upgraded freight rail trainload facilities. 

 

NY&A shared the following future projections for the corridor, which are from the Cross-Harbor 
program:  

• NYCEDC has identified the New Lots Avenue area as a site for a potential rail-served transload 
facility 

• NY&A is investigating the possibility of expanding the Heritage Paper siding as a public team 
track because of an existing concrete dock 

• NY&A is exploring expanding yard capacity at East NY between the exit portal of the tunnel and 
Livonia Avenue as an additional support / storage yard 

• NY&A believes that there is the possibility of creating a transload / unloading facility between 8th 
Avenue and 14th Avenue just north of the interchange yard as either an aggregate unloading 
area or public team track with unloading docks. 

 

2.3.2.10 MTA Late Shift Pilot Program  
MTA is currently developing a pilot program to create last mile connections with for-hire vehicles. An 
RFP has been issued to solicit proposals from shared mobility partners to provide creative and cost-
effective on-demand shared dynamically-routed mobility service during nighttime hours in New York 
City’s outer borough areas where bus service is less frequent than subway service or is unavailable. 

2.3.3 Future Potential Development Zones 
There are various portions of the Primary and Secondary Study Areas where no current or planned land 
use changes are contemplated but which contain sufficient soft sites and infrastructure to support a 
greater density of residential and commercial uses. These are areas where it can be reasonably assumed 
that land use changes will occur in the near future, particularly if the addition of BQC transit service 
increases access to these locations. Among the portions of the Primary and Secondary Study Areas 
where these conditions obtain are: 

• The 61st Street corridor in Sunset Park and Borough Park, Brooklyn: located east of 8th Avenue 
and west of 14th Avenue between 61st and 62nd Streets in Brooklyn, this portion of the corridor 
intersects with two existing NYCT subway stations (the 8th Ave station, Fort Hamilton Parkway 
station, and New Utrecht Avenue station on the BMT Sea Beach Line, and the 62nd Street station 
on the BMT West End line) and is appurtenant to several growing, housing-constrained 
communities. Predominantly low-density, several properties in this area have received zoning 
variances for greater density from both the Department of City Planning and the Board of 
Standards and Appeals, indicating a demand and willingness for increased density. 

• The Ditmas Ave Corridor: located south of Ditmas Avenue between East 56th Street and 
Rockaway Avenue in Brooklyn, this portion of the Primary and Secondary Study Areas consists of 
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several large light industrial parcels adjacent to the Bay Ridge Branch corridor with low-density 
residential districts bordering to both the north and south. The addition of transit service has 
the potential to draw a greater concentration of commercial activity in this area, possibly 
justifying higher density commercial or mixed-used districts.  

• The Van Sinderen Ave Corridor: located along Van Sinderen Avenue between New Lots Avenue 
to the south and East New York Avenue to the north, this area is likewise flanked by industrial 
zoned parcels with lower density residential and commercial properties extending to both the 
east and west.  
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2.4 Socioeconomic and Demographic Conditions in the Study Area 
2.4.1 Introduction  
The Primary Study Area for the Bay Ridge Connector is comprised of 262 Census Tracts within the Primary 
Study Area (within approximately ½-mile of the BRC alignment) and 1,281 Census Tracts total within the 
Secondary Study Area, as defined in Section 1. The Primary Study Area is comprised of four subdistrict 
zones (see Figure 14), defined as Primary Superzones: Brooklyn South, Brooklyn North, Queens Central, 
and Queens North. The Secondary Study Area is comprised of six superzones: Brooklyn North, Brooklyn 
South, Queens Northwest, Queens Central, Queens Central West, and Queens East. The superzones 
forming the Secondary Study Area include the 262 Census Tracts within the Primary study area.  

These Superzones are aggregated TAZs from the New York Metropolitan Transportation Council (NYMTC). 
The Superzones will be used for transit modeling in future analysis. The Superzones reflect an initial 
intermediate grouping to support demographic and travel pattern analysis. This initial grouping is based 
on transit patterns and orientation, neighborhood features, and commuting characteristics. Exact 
Superzone boundaries can be modified as needed as the study progresses to better align with evolving 
analysis. 
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Figure 14: Bay Ridge Connector Primary Study Area 
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2.4.2 Population 
2.4.2.1 Estimated 2020 Population 
The current NYMTC projection for 2020 population within the Primary Study Area is 899,811 persons, 
while the estimated 2020 population of the Secondary Study Area is 4,421,795 persons (see Table 16).11 
Within the Primary Study area, Brooklyn South has by far the largest population, with an estimated 
474,329 persons. Brooklyn North has an estimated 152,403 persons, Queens North has an estimated 
population of 188,986, and Queens Central has an estimated 84,093, the smallest population of the four 
zones in the Primary study area   

 

2.4.2.2 Estimated 2045 Population 
The current NYMTC population projections for 2045 estimate that the Primary Study Area will have 
940,679 persons, representing 4.5 percent growth over 2020. The 2045 population in the Secondary Study 
area will have 4,652,363 persons, representing 5.2 percent growth over 2020. Population growth varies 
within the Primary Study Areas (see Table 16). Brooklyn North is projected to experience the largest 
growth between 2020 and 2045, with a projected population increase of 18,192 persons, or 11.9 percent. 
Brooklyn South, Queens Central, and Queens South will all see growth of less than 4 percent between 
2020 and 2045. 

Table 16: 2020-2045 Population Projections for Bay Ridge Connector Primary and Secondary Study Areas 

Location 2020 
Population 

2045 
Population 

Total Growth in 
Population between 

2020-2045 

 % Growth in  
Population  

between 2020-2045 
Brooklyn South 474,329 491,146 + 16,817 3.55% 
Brooklyn North 152,403 170,595 + 18,192 11.94% 
Queens Central 84,093 84,470 + 377 0.45% 

Queens North 188,986 194,468 + 5,482 2.90% 
Primary Study Area Total 899,811 940,679 + 40,868 4.54% 

Secondary Study Area Total 4,421,795 4,652,363 + 230,568 5.21% 
Source: NYMTC Projections  

 

2.4.3 Employment 
2.4.3.1 Estimated 2020 Employment 
The current NYMTC estimates of 2020 employment for the Primary Study Area is 261,110, while the 
estimated employment for the Secondary Study Area is 1,282,224. Within the Primary Study Area, 
Brooklyn South has the highest 2020 employment at 168,510 jobs (see Table 17). 

2.4.3.2 Estimated 2045 Employment 
The NYMTC employment projection for 2045 estimate that the Primary Study Area will have 
approximately 272,150 jobs, representing 4.23 percent growth from 2020 (Table 17). The Secondary 
Study Area 2045 employment is estimated at 1,346,577, representing 5 percent growth from 2020. The 

 
11 The primary study area is a subset of the secondary study area. 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Transportation Needs and Purpose and Need Statement 
 

37/57 
 

highest employment growth within the Primary Study Area is projected to occur within its Brooklyn 
segments. Brooklyn South is projected to see an increase of 8,427 persons, or 5 percent growth from 
2020, and Brooklyn North is estimated to see an increase of 2,113 persons, or 8 percent growth from 
2020. Both Queens Central and Queens North are expected to grow by less than 1 percent from 2020 to 
2045.  

Table 17: 2020-2045 Employment Projections for the Primary and Secondary Study Areas 

Location 2020 
Employment 

2045 
Employment 

Total Growth in 
Employment 

between 2020-
2045 

Growth in 
Employment 

between 2020-
2045 

Brooklyn South 168,510 176,937 +8,427 5.00% 
Brooklyn North 26,118 28,231 + 2,113 8.09% 
Queens Central 15,533 15,632 + 99 0.64% 

Queens North 50,949 51,350 + 401 0.79% 
Primary Study Area Total 261,110 272,150 + 11,040 4.23% 

Secondary Study Area Total 1,282,224 1,346,577 + 64,353 5.02% 
Source: NYMTC Best Practice Model for TAZ-level forecasts 

2.4.3.3 Employment Trends 
2.4.3.3.1 Workers Residing Within the Study Areas 
The 2012-2016 American Community Survey (ACS) Census Transportation Planning Product (CTPP) 
estimate of workers whose residence is within the Primary study area is 372,120. Of these workers, 
nearly 250,000 reside in Brooklyn, and nearly 125,000 live in Queens. The 2020 estimate for workers 
whose residence is within the Secondary study area is 1,627,221 (see Table 18 for 2020 estimate of 
workers at residence by Primary study area zone). 

Table 18: 2020 Workers at Residences within the Bay Ridge Connector Primary and Secondary Study 
Areas 

Location Workers Residing Within the Study Areas 
Brooklyn South 191,760 
Brooklyn North 56,193 
Queens Central 39,218 

Queens North 84,949 
Primary Study Area Total 372,120 

Secondary Study Area Total 1,627,221 
Source: 2012 – 2016 5-year ACS CTPP Estimates  

2.4.3.3.2 Means of Travel for Workers Residing Within the Study Areas 

Based on estimates from the 2012-2016 ACS CTPP, close to 60 percent of workers who reside within 
either the Primary or Secondary Study Areas use public transit, which includes subway, bus, or 
commuter rail (see Table 19). Approximately 29 percent of workers in the Primary and 35 percent in 
Secondary Study Area use a car to travel to work. Around 9 percent of workers in the Secondary Study 
Area travel to their places of employment by other modes of transportation, such as walking or biking.  
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Within the Primary Study Area, approximately 41 percent of residents who reside in Central Queens use 
a car to get to work, which is a much higher rate of auto usage than residents in the other three zones in 
the Primary study area. In both Brooklyn North and Queens North, nearly 60 percent of commuters use 
either subway or ferry to commute to work, higher than those in Brooklyn South or Queens Central. 

Table 19: Means of Travel for Workers Residing within the Bay Ridge Connector Primary and Secondary 
Study Areas 

Location Auto Bus Subway/Ferry Rail Other 
Brooklyn South 29.9% 12.7% 40.6% 1.0% 15.8% 
Brooklyn North 22.6% 9.9% 57.8% 1.6% 8.1% 
Queens Central 40.6% 9.8% 40.7% 0.9% 8.0% 

Queens North 25.4% 7.2% 57.9% 1.9% 7.6% 
Primary Study Area Total 28.7% 10.8% 47.2% 1.3% 12.1% 

Secondary Study Area Total 34.8% 10.8% 43.1% 2.0% 9.2% 
Source: 2012 – 2016 5-year ACS CTPP Estimates  

 

2.4.3.3.3 Jobs Within the Study Area 
The 2012-2016 ACS CTPP estimates that there are approximately 151,373 jobs in the Primary study area 
and 663,342 jobs in the Secondary study area (see Table 20). 

Table 20: 2020 Workers at Jobs within the Bay Ridge Connector Primary and Secondary Study Area 

Location Jobs Within the Study Area 
Brooklyn South 97,164 
Brooklyn North 16,772 
Queens Central 7,419 

Queens North 30,018 
Primary Study Area Total 151,373 

Secondary Study Area Total 663,342 
Source: 2012 – 2016 5-year ACS CTPP Estimates  

 

2.4.3.3.4 Means of Travel for Workers Employed Within the Study Areas 
The 2012-2016 ACS CTPP estimates show that workers whose jobs are located within the Primary and 
Secondary study areas lean heavily towards auto use (see Table 21). 48 percent of workers employed in 
the Primary study area and 53 percent of workers employed in the Secondary study area use a car to get 
to work. Additionally, those who work in the Primary study area in Brooklyn South or Queens Central are 
more likely to use an “other” mode of transit than they are to use the subway or ferry, which may 
indicate a greater number of employees that walk or bike to their jobs.  
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Table 21: Means of Travel for Workers with Jobs located within the Bay Ridge Connector Primary and 
Secondary Study Areas 

Location Auto Bus Subway/Ferry Rail Other 
Brooklyn South 46.8% 11.1% 20.0% 0.8% 21.3% 
Brooklyn North 48.3% 11.1% 24.4% 1.3% 14.8% 
Queens Central 56.0% 7.9% 16.0% 1.1% 19.0% 

Queens North 49.9% 11.1% 21.9% 2.6% 14.5% 
Primary Study Area Total 48.0% 11.0% 20.7% 1.2% 19.1% 

Secondary Study Area Total 52.5% 11.6% 20.3% 1.9% 13.6% 
Source: 2012 – 2016 5-year ACS CTPP Estimates  

 

Section 2.5 provides a detailed assessment of the origin and destination patterns of Study Area 
residents and workers and the modes they use to make this trip, which together form the core of the 
transportation needs for the corridor and the basis for proposing transportation investments to meet 
those needs. 

2.4.4 Land Use and Zoning Changes in the Primary and Secondary Study Areas 
This subsection describes major projects that have recently been implemented, are underway, or are 
being studied within the Primary and Secondary Study Areas of the BRC Corridor that could have or 
already had an impact on land use and zoning. 

2.4.4.1 Lower Montauk Branch Passenger Rail Study 
The Lower Montauk Branch rail corridor runs through the Primary and Secondary study areas between 
Long Island City, Queens and Jamaica Station, Queens. The Lower Montauk Branch Passenger Rail Study, 
recommended exploration of high-density and mixed-use developments around proposed stations along 
the Lower Montauk rail corridor to take advantage of the projected increase in transit mobility and as an 
opportunity to use tax increment financing (TIF) methods to help fund the required capital investments 
for these transit improvements.12 Zoning and land use changes around proposed stations would need to 
be developed to support transit within these areas. No specific timeframe for implementation of 
recommendations was given. Similar issues are being considered under the MTA Utica Avenue Transit 
Improvement Study. 

2.4.4.2 Sunnyside Yard Master Plan 
The new Sunnyside Yard Master Plan, released by NYCEDC in March 2020, will create an influx of new 
jobs and homes in the north-western portion of the Secondary study area.13 The Master Plan includes 
12,000 affordable homes, a new regional rail hub to connect Western Queens and the Greater New York 
City region, 60 new acres of public open space, new schools, libraries, educational institutions, health 
care facilities, and other publicly accessible neighborhood services. 

 

 
12 https://www1.nyc.gov/html/dot/downloads/pdf/lower-montauk-final-report-jan2018.pdf 
13 https://api.sunnysideyard.nyc/files/2020-03/200302_SSY_MPH_Executive%20Summary_0.pdf 

https://www1.nyc.gov/html/dot/downloads/pdf/lower-montauk-final-report-jan2018.pdf
https://api.sunnysideyard.nyc/files/2020-03/200302_SSY_MPH_Executive%20Summary_0.pdf
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2.4.4.3 North Brooklyn Industry and Innovation Plan 
The North Brooklyn Industry and Innovation Plan, prepared by the NYC Department of City Planning 
(NYCDCP), identified goals and recommendations directly related to land use and zoning around the 
Newtown Creek Industrial Zone, which is located in the Secondary Study Area in Brooklyn.14 
Recommendations relating to land use and zoning in this plan include: 

• Implement appropriate limitations on targeted non-industrial uses in the heaviest industrial 
areas further from residential neighborhoods; 

• Increase permitted industrial FAR to at least 2.0 across the subarea to allow for multi-story 
industrial buildings; 

• Eliminate existing FAR preference for community facility uses to avoid encouraging such uses 
over commercial or industrial uses. 

 

2.4.4.4 Bushwick Neighborhood Plan 
The Bushwick Neighborhood Plan15, also prepared by NYCDCP, seeks to promote a long-term vision for 
the Bushwick neighborhood, located in the Secondary study area in Brooklyn, that fosters preservation 
and creation of affordable housing, promotes job growth, identifies neighborhood investments, protects 
neighborhood character, and channels growth to appropriate locations. The plan seeks to facilitate 
these goals through strategies directly related to land use and zoning and include:  

• Preserving and creating thousands of homes for lower-income New Yorkers; 
• Improving and expanding Bushwick’s park and open space network; 
• Adding pedestrian safety interventions on key corridors, improving the public realm, and 

enhancing transit access; 
• Offering greater protection of historic resources. 

 

2.4.4.5 Broadway Junction 
NYCEDC is currently exploring opportunities to redevelop Broadway Junction, located within the Primary 
Study Area in Brooklyn, occupying approximately 25 acres in East New York, and sitting at the 
intersection of five subway lines, six bus routes, and the Long Island Rail Road (LIRR). It is also the 
meeting point of six largely residential neighborhoods: Bedford-Stuyvesant, Brownsville, Bushwick, 
Cypress Hills, East New York, and Ocean Hill, as well as the East New York Industrial Business Zone to the 
south, home to over 100 local industrial businesses into a major transit hub and economic center.16 
Goals directly related to land use and zoning changes in the area include:  

• Leverage new development to create new and improved transit connections, including alternatives 
to the existing LIRR underpass and an additional entrance to Broadway Junction Station; 

• Pilot creative approaches to community-based ownership models (e.g., community land trusts), 
where feasible; 

 
14 https://www1.nyc.gov/site/planning/plans/north-brooklyn-vision-plan/north-brooklyn-vision-plan.page 
15 https://www1.nyc.gov/site/planning/plans/bushwick-neighborhood-plan/bushwick-neighborhood-plan.page 
16 https://edc.nyc/sites/default/files/2019-09/broadwayjunction.pdf 

https://www1.nyc.gov/site/planning/plans/north-brooklyn-vision-plan/north-brooklyn-vision-plan.page
https://www1.nyc.gov/site/planning/plans/bushwick-neighborhood-plan/bushwick-neighborhood-plan.page
https://edc.nyc/sites/default/files/2019-09/broadwayjunction.pdf
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• Create opportunities for co-location and expansion of existing organizations and businesses by 
providing a range of office and retail spaces in new development, including smaller, more-affordable 
spaces for local businesses; 

• Attract anchor institutions, such as a major educational campus or smaller satellite campuses, to 
bring new opportunities to generate activity at different times of day. 

 

2.4.4.6 Utica Avenue Transit Improvements Study 
As part of the on-going Utica Avenue Transit Improvements Study, the study will look at future land use 
scenarios that will be used to determine utility and need of the transit options. Utica Avenue corridor 
traverses both the Primary and Secondary study areas in Brooklyn. There are no current 
recommendations made from this study, so it is unknown what increases in zoning or land use are 
envisioned. 
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2.5 Study Area Travel Pattern and Mode Choice 
Section 2.4 explained the division of the relevant areas of the City and surrounding areas into a set of 
geographic areas referred to as Superzones, with four such zones in Queens, two in Brooklyn and three 
zones within Manhattan. Of particular interest is Manhattan south of 59th Street, due to its role as the 
major employment center for the City and the entire region. Other areas are not expected to play a 
major role in generating trips to and from the Primary Study Area. These peripheral areas are treated in 
a more generalized and aggregated manner (e.g., “Long Island”).   

Data on employment location data  and journey to work mode choice can be understood in greater 
detail by analyzing the characteristics of residents who make certain mode choices , and by seeking to 
understand the extent to which these choices are discretionary by zone.  To provide this greater 
granularity, all the data in this section are presented either at the Superzone Level or at the level of the 
four sections of the Primary Study Area – Primary Brooklyn North and South, and Primary Queens 
Central and North -- based on neighborhood characteristics and current transit service in those areas.  

2.5.1 Where and How Primary Study Area Residents Commute 

Table 22 presents the number of residents within the four areas within the Primary Study Area who 
commute to work, their primary destination and the modes they use to commute to these destinations. 
A detailed breakdown is provided for each of the four Primary Study Area sections. The bottom row of 
the table aggregates totals for the overall Primary Study Area. These same distributions are presented in 
percentage terms in Table 23. 
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Table 22: Primary Study Area Work Trip Destinations and Travel Mode 

JTW: Residents at Primary 
Area 

Brooklyn Queens 
Manhattan 

CBD 
Others Total 

Primary: 
Brooklyn 

South 

All Modes 69,623 6,357 32,840 14,618 123,438 
Auto 23,533 3,148 3,190 5,241 35,112 
Bus 9,665 649 2,837 1,761 14,912 

Subway 13,173 2,147 25,800 6,550 47,670 
Railroad 209 54 445 493 1,201 
Others 23,043 359 568 573 24,543 

Primary: 
Brooklyn 

North 

All Modes 16,586 3,661 10,337 4,090 34,674 
Auto 4,214 1,418 688 1,172 7,492 
Bus 2,249 437 339 243 3,268 

Subway 6,192 1,637 8,783 2,482 19,094 
Railroad 135 53 266 83 537 
Others 3,796 116 261 110 4,283 

Primary: 
Queens 
Central 

All Modes 2,967 8,278 5,946 3,181 20,372 
Auto 1,491 4,145 676 1,533 7,845 
Bus 241 995 526 139 1,901 

Subway 1,062 859 4,555 1,382 7,858 
Railroad 30 14 81 54 179 
Others 143 2,265 108 73 2,589 

Primary: 
Queens North 

All Modes 2,935 18,352 21,634 9,854 52,775 
Auto 1,252 6,557 1,818 3,388 13,015 
Bus 198 1,834 1,252 416 3,700 

Subway 1,331 5,108 17,934 5,282 29,655 
Railroad 24 139 397 396 956 
Others 130 4,714 233 372 5,449 

All Primary 
Area 

All Modes 92,111 36,648 70,757 31,743 231,259 
Auto 30,490 15,268 6,372 11,334 63,464 
Bus 12,353 3,915 4,954 2,559 23,781 

Subway 21,758 9,751 57,072 15,696 104,277 
Railroad 398 260 1,189 1,026 2,873 
Others 27,112 7,454 1,170 1,128 36,864 

Source: CTPP data 2012 - 2016; ACS 2016 dataset. Mode “Other” includes: Bicycle, walk, Motorcycle, and 
Work at Home 
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Table 23: Percentage Distribution of Primary Area Work Trips by Destination and Mode 

JTW: Residents at Primary 
Area 

Brooklyn Queens 
Manhattan 

CBD 
Others Total 

Primary: 
Brooklyn 

South 

All Modes 56% 5% 27% 12% 100% 
Auto 34% 50% 10% 36% 28% 
Bus 14% 10% 9% 12% 12% 

Subway 19% 34% 79% 45% 39% 
Railroad 0% 1% 1% 3% 1% 
Others 33% 6% 2% 4% 20% 

Primary: 
Brooklyn 

North 

All Modes 48% 11% 30% 12% 100% 
Auto 25% 39% 7% 29% 22% 
Bus 14% 12% 3% 6% 9% 

Subway 37% 45% 85% 61% 55% 
Railroad 1% 1% 3% 2% 2% 
Others 23% 3% 3% 3% 12% 

Primary: 
Queens 
Central 

All Modes 15% 41% 29% 16% 100% 
Auto 50% 50% 11% 48% 39% 
Bus 8% 12% 9% 4% 9% 

Subway 36% 10% 77% 43% 39% 
Railroad 1% 0% 1% 2% 1% 
Others 5% 27% 2% 2% 13% 

Primary: 
Queens North 

All Modes 6% 35% 41% 19% 100% 
Auto 43% 36% 8% 34% 25% 
Bus 7% 10% 6% 4% 7% 

Subway 45% 28% 83% 54% 56% 
Railroad 1% 1% 2% 4% 2% 
Others 4% 26% 1% 4% 10% 

All Primary 
Area 

All Modes 40% 16% 31% 14% 100% 
Auto 33% 42% 9% 36% 27% 
Bus 13% 11% 7% 8% 10% 

Subway 24% 27% 81% 49% 45% 
Railroad 0% 1% 2% 3% 1% 
Others 29% 20% 2% 4% 16% 

Source: CTPP data 2012 - 2016; ACS 2016 dataset. Mode “Other” includes: Bicycle, walk, Motorcycle, and 
Work at Home 
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Figure 15 shows the main origins of commuters from the Primary Study Area by segments.  

Figure 15: Primary Study Area Residents Traveling to Work 

 

As shown in Figure 16, the plurality of trips originating in each zone terminate in the same borough. The 
lone exception to this rule is Queens North, where 50% of outbound trips are destined for Manhattan, 
and more than two-fifths for the Manhattan CBD alone. This exception is  understandable, given Queens 
North’s proximity to the CBD. 

Figure 16: Work Place Destination of Primary Study Area Residents 
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Overall Primary Study Area – Eighty-six percent of Primary Study Area residents work in Brooklyn, 
Queens, or the Manhattan CBD, with the remaining work locations divided primarily among Manhattan 
Uptown (north of 59th Street) and Long Island, with very small  portions in Staten Island, the Bronx, or 
elsewhere. 

The exact composition of trips differs significantly by zone, however, reflecting such factors as proximity 
to major transit service and major highways and nearby employment concentrations: 

Brooklyn Portion: 

• 55 percent of residents from the Brooklyn portion of the Primary Study Area work in Brooklyn, 
while only 27 percent work in the Manhattan CBD and only 5 percent in Queens  

• While overall transit share is close to 60 percent, fully nine in ten trips bound for Manhattan use 
transit (mostly subway). Brooklyn-to-Queens trips range from 45-56 percent, with a higher 
transit share for trips from Brooklyn North.  

• Auto use is highest for trips destined for Brooklyn (25-35 percent), higher for destinations in 
Queens (40-50%) and lowest for trips to Manhattan (7-10 percent) 

Queens Portion 

• The workplaces of residents from the Queens portion of the Primary Study Area are more evenly 
split between Queens (35-41 percent for Queens North and Central) and the Manhattan CBD 
(41-29 percent, with a heavier share in Queens North), while Queens North and Central have 
only 15 and 6 percent destined for Brooklyn, respectively. 

• Queens North has the largest share of work trips headed for Manhattan Uptown (9 percent)  

• Both Queens zones send roughly five percent of work trips to Long Island, reflecting the Queens 
zones’ proximity and better connections to those areas.  

• While overall transit share from Queens to all destinations combined is close to 60 percent, 
transit accounts for roughly nine-tenths of Manhattan-bound trips. This rate is significantly 
higher than the roughly 50% of Brooklyn-bound trips that use transit.  

• Overall auto use for Queens trips is 29%, including 40% for intra-borough trips and 46% for trips 
to or from Brooklyn. 

 

In general, density and redundancy of the transit network between individual Superzones are the best 
predictors of mode split. Table 24 summarizes mode split and overall trip percentage by Superzone. 

Table 24: JTW Transit and Auto Share by Primary Area Zone 
 

% Total Trips % Transit % Auto 
Brooklyn South 53% 52% 28% 

Queens North 23% 65% 25% 
Brooklyn North 15% 66% 22% 
Queens Central 9% 49% 39% 

Grand Total 100% 57% 27% 
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2.5.2 Where and How Primary Study Area Employees Commute From 
Table 25 depicts the origin of commuters working within the Primary Area and the mode used to access 
the Primary Area; Table 26 describes the distribution of these work trip origins and modal shares  

Table 25 Primary Study Area Work Trip Origins and Travel Mode 

RJTW: Employees at 
Primary Area 

Brooklyn Queens Staten 
Island 

Long 
Island 

Others Total 

Primary: 
Brooklyn 

South 

All Modes 73,774 8,337 5,248 4,153 5,370 96,882 
Auto 27,436 5,659 4,654 3,642 1,290 42,681 
Bus 8,898 405 381 22 455 10,161 

Subway 12,920 1,938 120 94 3,146 18,218 
Railroad 208 37 0 311 183 739 
Others 24,309 298 93 84 299 25,083 

Primary: 
Brooklyn 

North 

All Modes 11,118 3,398 206 1,581 1,233 17,536 
Auto 3,412 2,315 187 1,508 319 7,741 
Bus 1,513 238 19 0 4 1,774 

Subway 2,454 636 0 8 815 3,913 
Railroad 63 34 0 60 55 212 
Others 3,676 175 0 5 40 3,896 

Primary: 
Queens 
Central 

All Modes 890 5,566 85 1,023 473 8,037 
Auto 420 2,449 70 954 57 3,950 
Bus 8 521 0 0 30 559 

Subway 319 398 15 19 378 1,129 
Railroad 0 58 0 19 4 81 
Others 143 2,140 0 31 4 2,318 

Primary: 
Queens 
North 

All Modes 2,242 21,266 398 3,652 2,491 30,049 
Auto 965 8,919 294 3,075 1,003 14,256 
Bus 133 2,727 70 25 214 3,169 

Subway 951 4,077 24 103 1,061 6,216 
Railroad 49 129 0 428 144 750 
Others 144 5,414 10 21 69 5,658 

All Primary 
Area 

All Modes 88,024 38,567 5,937 10,409 9,567 152,504 
Auto 32,233 19,342 5,205 9,179 2,669 68,628 
Bus 10,552 3,891 470 47 703 15,663 

Subway 16,644 7,049 159 224 5,400 29,476 
Railroad 320 258 0 818 386 1,782 
Others 28,272 8,027 103 141 412 36,955 

Source: CTPP data 2012 - 2016; ACS 2016 dataset. Mode “Other” includes: Bicycle, walk, Motorcycle, and 
Work at Home 
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Table 26 Percentage Distribution of Primary Area Work Trips by Origins and Mode 

RJTW: Employees at 
Primary Area 

Brooklyn Queens 
Staten 
Island 

Long 
Island 

Others Total 

Primary: 
Brooklyn 

South 

All Modes 76% 9% 5% 4% 6% 100% 
Auto 37% 68% 89% 88% 24% 44% 
Bus 12% 5% 7% 1% 8% 10% 

Subway 18% 23% 2% 2% 59% 19% 
Railroad 0% 0% 0% 7% 3% 1% 
Others 33% 4% 2% 2% 6% 26% 

Primary: 
Brooklyn 

North 

All Modes 63% 19% 1% 9% 7% 100% 
Auto 31% 68% 91% 95% 26% 44% 
Bus 14% 7% 9% 0% 0% 10% 

Subway 22% 19% 0% 1% 66% 22% 
Railroad 1% 1% 0% 4% 4% 1% 
Others 33% 5% 0% 0% 3% 22% 

Primary: 
Queens 
Central 

All Modes 11% 69% 1% 13% 6% 100% 
Auto 47% 44% 82% 93% 12% 49% 
Bus 1% 9% 0% 0% 6% 7% 

Subway 36% 7% 18% 2% 80% 14% 
Railroad 0% 1% 0% 2% 1% 1% 
Others 16% 38% 0% 3% 1% 29% 

Primary: 
Queens 
North 

All Modes 7% 71% 1% 12% 8% 100% 
Auto 43% 42% 74% 84% 40% 47% 
Bus 6% 13% 18% 1% 9% 11% 

Subway 42% 19% 6% 3% 43% 21% 
Railroad 2% 1% 0% 12% 6% 2% 
Others 6% 25% 3% 1% 3% 19% 

All Primary 
Area 

All Modes 58% 25% 4% 7% 6% 100% 
Auto 37% 50% 88% 88% 28% 45% 
Bus 12% 10% 8% 0% 7% 10% 

Subway 19% 18% 3% 2% 56% 19% 
Railroad 0% 1% 0% 8% 4% 1% 
Others 32% 21% 2% 1% 4% 24% 

Source: CTPP data 2012 - 2016; ACS 2016 dataset. Mode “Other” includes: Bicycle, walk, Motorcycle, and 
Work at Home 
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Figure 17 shows that Brooklyn South is by far the largest employment destination of the four super 
zones in the Primary Study Area, attracting close to two-thirds (64 percent) of those destined for work 
along the Corridor. Queens North attracts the second-highest volume of work trips, at just 20 percent. 

Figure 17: Destination for Workers Traveling to Work in the Primary Study Area 

 

 

Figure 18: Origin of Workers in the Primary Study Area 
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Overall Primary Study Area: 

• 83 percent of Primary Study Area employees come from Brooklyn (58%) and Queens (23%))  

• 11 percent of workers come from Staten Island (four percent) and Long Island (11%) 

However, as shown in Figure 18, the patterns of each portion of the Primary Study Area vary 
considerably, based primarily on proximity to large population and workforce areas, the convenience of 
nearby major transit service or highway links, and the combination of both large population and 
employment concentrations within the same section of the borough.  

Brooklyn Portion: 

• 74% of workers in the two Brooklyn zones in the Primary Study Area also live in Brooklyn. Only 
10% live in Queens; five percent come from both Staten Island and Long Island.  

• Auto share (44%) exceeds transit share (31%) for trips bound to Brooklyn. 

• Auto use is highest for trips from Queens (68%) and comprises 90% of trips bound for the 
Primary Study Area from Staten Island and Long Island.  

Queens Portion 

• 70% of workers in the two Queens zones also live in Queens; only eight percent reside in 
Brooklyn, while a slightly larger share (12%) commutes from Long Island. The Queens North and 
Central zones have very similar patterns.  

• The overall transit share for trips to the two Queens zones is also a relatively low 31 percent, 
with Queens Central’s 22 percent transit share the lowest of any of the four Primary Study Area 
zones. This low rate is a function of limited transit access. 

• Overall auto use for Queens trips is 29%, and understandably highest for trips from Staten Island 
(76 percent) and Long Island (86 percent) 

Again, transit network availability and redundancy are the main drivers of mode split. As shown in Table 
27, the transit share across all zones, including the largest destination zone – Brooklyn South – is 
between 30-34% (Queens Central, representing only 5 percent of total trips, has only a 22 percent 
transit share). Auto share in each zone is between 45% and 49%.  

Table 27: Transit and Auto Share – Work Trips to Primary Study Area Zones 
 

% Total Trips % Transit % Auto 
Brooklyn South 64% 30% 44% 

Queens North 11% 34% 44% 
Brooklyn North 5% 22% 49% 
Queens Central 20% 34% 47%  

100% 31% 45% 
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2.5.3 Future No Build Conditions: Potential Growth in Trips within the Study Area 
Section 2.4 reviewed the likely growth in population and employment within the Study Area, and 
especially within the Primary Study area. Growth in population and the associated growth in labor force 
will lead to an increase in journey to work trips, while growth in job opportunities within the area will 
increase work trips into the Study Area. Table 28 shows the projected growth in population in the 
Primary Study Area over the 2020-2045 period while Table 29 presents the projected growth in 
employment.  

Population and employment projections for the entire boroughs of Brooklyn and Queens are provided 
for comparison purposes. In terms of maintaining and enhancing sustainable communities, 
improvements may be needed to promote growth in areas that currently experience high auto use and 
roadway congestion and relatively low transit use and services.  Projections in all four Primary Study 
Area zones, both in population and employment, generally will have their largest growth in the 2020-
2025 period, with gradually more modest growth in the subsequent 5-year periods. This section focuses 
on the entire 25-year planning horizon. 

The two Brooklyn zones are projected to have the largest population and employment growth both in 
absolute and percentage terms. The Queens zones will experience relatively modest population growth 
and flat job growth over the next 25 years. The main takeaways from these projections is that efforts are 
needed to increase transit use in the Brooklyn South zone while reducing auto use to Queens and Long 
Island. Brooklyn North has a modest share of total work trips and a substantial amount of existing transit 
service that could potentially be more heavily utilized if improved connections to underserved areas 
along the Bay Ridge Branch were provided. 

Overall, the Primary Study Area will have roughly 46,000 new residents and 14,000 additional jobs by 
2045 and will need improved transit services and service connections to ensure that a growing share of 
these work trips will be transit trips.  
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Table 28: Projected Growth in Population in the Primary Study Area: 2020-2045 

  
2020 2025 2030 2035 2040 2045 

2045 – 
2020 

Change 
Primary: Brooklyn 

South 474,300 478,700 482,400 485,800 488,900 491,100  

5-Yr. Change  4,400 3,600 3,400 3,100 2,200 16,700 
% Change  0.9% 0.8% 0.7% 0.6% 0.5% 3.5% 

        
Primary: Brooklyn 

North 152,400 157,100 161,100 164,800 168,100 170,600  

5-Yr. Change  4,700 3,900 3,700 3,400 2,400 18,100 
% Change  3.1% 2.5% 2.3% 2.0% 1.5% 11.9% 

        
Primary: Queens 

Central 84,100 84,200 84,300 84,300 84,400 84,500  

5-Yr. Change  100 100 100 100 100 500 
% Change  0.1% 0.1% 0.1% 0.1% 0.1% 0.6% 

        
Primary: Queens North 189,000 190,400 191,600 192,700 193,800 194,500  

5-Yr. Change  1,400 1,200 1,200 1,000 700 5,500 
% Change  0.7% 0.6% 0.6% 0.5% 0.4% 2.9% 

        
ALL Primary Study 

Area 899,800 919,600 927,000 934,800 941,800 945,400  

5-Yr. Change  19,800 7,400 7,800 7,000 3,600 45,600 
% Change  2.2% 0.8% 0.9% 0.8% 0.4% 5.1% 

        
 Brooklyn 2,648,500 2,706,300 2,754,000 2,799,400 2,840,500 2,870,300  

5-Yr. Change  57,800 47,700 45,400 41,100 29,800 221,800 
% Change  2.2% 1.8% 1.7% 1.6% 1.1% 8.4% 

        
Queens 2,330,300 2,353,400 2,373,500 2,394,400 2,412,300 2,425,600  

5-Yr. Change  23,100 20,100 20,900 17,900 13,300 95,300 
% Change  1.0% 0.9% 0.9% 0.8% 0.6% 4.1% 
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Table 29 Projected Growth in Employment in the Primary Study Area: 2020 – 2045 

  2020 2025 2030 2035 2040 2045 2045 – 2020 
Change 

Primary: Brooklyn 
South 168,500 170,000 171,300 172,900 174,900 176,900  

5-Yr. Change  1,500 1,300 1,600 2,000 2,000 8,400 
% Change  0.9% 0.8% 0.9% 1.2% 1.1% 5.0% 

        
Primary: Brooklyn 

North 26,100 26,500 26,800 27,200 27,700 28,200  

5-Yr. Change  400 300 400 500 500 2,100 
% Change  1.5% 1.1% 1.5% 1.8% 1.8% 8.0% 

        
Primary: Queens 

Central 15,500 15,500 15,600 15,600 15,600 15,600  

5-Yr. Change  0 100 0 0 0 100 
% Change  0.0% 0.6% 0.0% 0.0% 0.0% 0.6% 

        
Primary: Queens North 50,900 51,000 51,100 51,100 51,300 51,400  

5-Yr. Change  100 100 0 200 100 500 
% Change  0.2% 0.2% 0.0% 0.4% 0.2% 1.0% 

        
ALL Primary Study 

Area 261,000 264,900 266,500 268,800 272,000 274,600  

5-Yr. Change  3,900 1,600 2,300 3,200 2,600 13,600 
% Change  0.4% 0.2% 0.3% 0.4% 0.3% 5.2% 

        
 Brooklyn 882,900 895,600 906,800 921,300 939,000 956,400  

5-Yr. Change  12,700 11,200 14,500 17,700 17,400 73,500 
% Change  0.5% 0.4% 0.5% 0.7% 0.7% 8.3% 

        
Queens 737,800 741,700 745,800 751,500 760,700 766,000  

5-Yr. Change  3,900 4,100 5,700 9,200 5,300 28,200 
% Change  0.2% 0.2% 0.2% 0.4% 0.2% 3.8% 
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2.6 Transportation Needs 
2.6.1 Socioeconomic Growth 
As described in Sections 2.2 through 2.4, Brooklyn and Queens are projected to have 5.2 million 
residents by 2045 and be home to 1.6 million jobs. The Primary Study Area will have 900,000 residents 
and will host 260,000 jobs. This anticipated growth will require substantial improvements if the transit 
network is to handle this increased demand.  

Need 1: Support socioeconomic growth patterns in the primary and secondary study areas .  
Substantial past growth and projected future employment and residential growth within the Primary and 
Secondary Study Areas will require transit improvements to effectively handle an increased share of the 
trips generated by this growth. 

2.6.2 Transit Improvements 
Several locations in the Study Area are located outside of the walkshed of subway stops that provide the 
most efficient connections to employment and other opportunities.  Ridership has been relatively flat or 
slightly declining over the last 3-4 years on many of the bus and subway lines serving the area. Many 
radial lines oriented toward service to Manhattan cross through the Primary Study Area, with local and 
SPB/Limited bus services providing connections to those lines as well as links to employment and 
commercial hubs.  

Transit usage by Primary Study Area residents is very high for trips to the Manhattan CBD but lower for 
trips to outer-borough job sites. Job and residential growth in Queens and Brooklyn will yield to a higher 
raw number of work trips not destined for Manhattan by 2045. Transit utilization for jobs located in the 
Primary Study Area is already considerably lower than the transit mode split for all work trips by Study 
Area residents. 

Transit handles less than one-third of these work trips while autos handle close to one-half. In contrast, 
transit handles 56 percent of work trips by Primary Study Area residents, while automobiles are 
responsible for 23 percent. Better transit connections are needed to existing and projected employment 
concentrations within and near the Primary Study Area – one of the goals of the Broadway Junction 
initiative to create opportunities for sustainable, transit-oriented employment and residential growth. 
While many Primary Study Area residents and workers and within walking distance of a single subway 
station, transfer opportunities to other lines are limited.  Service along the Bay Ridge – Fremont 
Secondary corridor could provide these connections for many travelers.  

Need 2: Better connections to and between subway services to optimize travel paths. Portions of the 
Primary Study Area are outside of the walkshed of subway stations and require transit improvements 
that can make effective connections to subway and other transit lines along the corridor.  

Need 3: Better transit connection to study area worksites. Trips to Primary Study Area worksites have a 
much lower transit share and much higher auto share than the comparable rates for all work trips from 
the area, indicating a need for better connections to current and projected job locations. 

2.6.3 Utilization of Existing Transportation Corridor  
The Bay Ridge Branch and Freemont Secondary provides a unique opportunity for potential 
development of new transit in conjunction with freight operations in an existing dedicated ROW located 
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in a densely built urban environment.  Developing new transit operations in a dedicated right of way 
within these conditions typically is a very high-cost, long-range proposition; the possibility to make such 
investments in a comparatively cost-effective and efficient way would be a positive for mobility and 
sustainable growth in this area.  

Need 4: Take advantage of opportunities to develop lower-cost transit/freight operations that have 
the benefit of dedicated operating space but at a lower cost and with a shorter time frame. 

Need 5: Coordinate operations of freight and passenger services within the corridor.  

2.6.4 Highways and Arterials  
The Primary Study Area is crossed by numerous high-volume highways (BQE, LIE), arterials (Atlantic 
Avenue, Queens Boulevard) and heavily utilized local streets and arterials that are often highly 
congested in peak travel periods. Their limited capacity has been challenged by the increased demands 
placed on them by the substantial growth in Brooklyn and Queens since the 1990s. While this study will 
not focus on highway and roadway improvements, their crowded condition and the understanding that 
they should not be expanded further to meet future demands put pressure on the transit network to 
handle a growing share of future trips. Improved usage of roadway capacity to provide greater transit 
opportunities, from the Gowanus Expressway HOV Lane to SBS bus route improvements and well-
enforced bus lanes, are examples of ways to increase the person-moving capacity of these roadways.  

Need 6: Reducing congestion on major Study Area roadways by increasing the transit share in travel 
markets to and from the Study Area : Need better transit access and mobility to increase transit modes’ 
share of trip-making on congested roadways to support sustainable growth. 
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2.7 Purpose and Need Statement 
2.7.1 Overview: Transportation Needs and Study Alternatives.  
Section 2.5 identified a set of transportation and related socioeconomic growth needs of the Primary 
Study area and surrounding areas of the Secondary Study Area. The purpose of this study is to identify 
and assess potential transit improvements along the BRC Bay Ridge Corridor to meet those needs. The 
following five needs were identified: 

• Need 1: Support socioeconomic growth patterns in the primary and secondary study areas 

• Need 2: Better connections to and between subway services to optimize travel paths 

• Need 3: Better transit connection to study area worksites  

• Need 4: Cost-effective transit/freight systems within dedicated right of way 

• Need 5: Coordinate of passenger and freight services 

• Need 6: Reduce roadway congestion by increasing transit share in travel markets 

These needs were based on the review of overall socioeconomic conditions with the Primary Study Area 
and adjacent portions of Brooklyn and Queens and the transportation networks that intersect them.  
The following goals and objectives have been developed to specify the overall goals of the transit 
improvement alternative to meet those needs, and the objectives that define how well the study’s 
alternatives would meet those objectives and the underlying transportation needs they represent.  

2.7.2 Goals and Objectives 
The following goals and objectives have been developed to evaluate the effectiveness of alternative 
service improvements in addressing the transportation needs of the Study Area.  

• Goal 1: Improve transit service for Primary Study Area residents and workers for trips throughout 
Brooklyn and Queens 

Objectives: 

• Improve transit access (frequency, reliability, trip times) for Primary Study Area residents 
to employment and commercial centers 

• Improve transit connections to subway and other major transit networks for Primary and 
Secondary Study Area residents, providing better connections to areas of anticipated job 
and population growth in Brooklyn and Queens and support for reverse commute travel 
to Long Island 

• Provide service for non-work trips, especially in the off-peak periods and reverse-peak 
directions, to serve shopping and other personal trips and trips to and from large 
employers (especially medical and educational institutions) with high visitor volumes and 
work shifts outside of traditional peak commuting periods.  

• Relieve congestion on Manhattan-bound subway lines 
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• Goal 2: Improve transit access to employment centers within and adjacent to the Primary Study 
Area to increase the relatively low transit share of work trips to the area. 

Objectives: 

• Improve transit access (frequency, reliability, trip times) to Primary Study Area employment 
centers from major workforce areas 

• Provide services or service connections to enhance work trips access by transit from 
workforce areas presently dominated by auto use. 

• Improve transit network connections that can allow better service to currently underserved 
areas. 

 

• Goal 3: Maximize the use of the rail corridor itself to avoid the use of adjacent same-grade or 
above-grade roadways or other public or private spaces to the maximum extent possible.  

Objectives: 

• Maximize the percentage of proposed transit alignment within the existing rail corridor 
ROW (minimize property impacts) 

• Propose street-level stations that maximize connections to other transit modes and 
provide convenient bike/pedestrian access 

• Provide system and service patterns that enable necessary freight operations and 
supporting infrastructure investment to occur in the corridor 

• Goal 4: Provide cost-effective transit service improvements 

Objective: 

• Capital investment and operating costs of alternatives that yield measurable traveler 
benefits and are within a cost-effective range 

• Goal 5: Support programmed economic development opportunities along the corridor by 
promoting transit-oriented development and opportunities for public-private investment, while 
reflecting existing community character and land use pattern. 

Objectives: 

• Locate stations in areas that support existing or planned development plans and 
underlying land use plans 

• Support public sector initiatives that would allow for potential joint development that 
would attract economic growth to the station area and create the potential for shared 
public-private investments.  
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3.1 Introduction 

The Brooklyn-Queens Connector (BQC) Feasibility and Alternatives Analysis Study (Bay Ridge Connector 
Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the feasibility of 
adding passenger transit service to the currently freight-only, all -diesel rail right of way (ROW) 
extending from Bay Ridge in southwestern Brooklyn to northwestern Queens. The rail corridor (“the 
Project Corridor”) consists of the Long Island Rail Road (LIRR) Bay Ridge Branch (BRB) and the CSX-
owned Fremont Secondary. The Project Corridor was identified as a potential location for new service 
that would provide more direct transit options to support new job growth in the outer boroughs of New 
York City while relieving congestion on current Manhattan-bound subway lines. This study will 
determine the feasibility of adding passenger service options to the corridor without interfering with 
existing and planned passenger operations on the Hell Gate Line (Amtrak and Metro-North) north of the 
Fremont Secondary, or with existing freight operations that are projected to grow in scope and scale in 
the near- and long-term future.  

This profile of the Primary Study Area describes physical characteristics  of the Project Corridor and 
adjacent neighborhoods that might affect the feasibility and impacts of restoring passenger service 
within the ROW.  

3.2 Current Profile 

Details of the initial corridor plan and profile for the Bay Ridge Branch and Fremont Secondary are 
included in Appendix A. That appendix summarizes the engineering details regarding these rail segments 
that are currently available. This section describes some of the key components of the corridor’s current 
design that are likely to impact the feasibility of adding transit within the Project Corridor, including 
vertical clearance conditions, and horizontal clearances, potential for additional ROW immediately 
adjacent to the rail ROW, and the nature of any existing properties. A measure of an alternative’s 
feasibility will be the potential to provide connections with existing public transit, such as local buses, 
existing subway, and commuter lines (LIRR).  

Transit Connectivity Summary 
Transit connectivity is defined by the quantity and proximity of nearby subway stations. Existing subway 
stations that are within the walkshed (defined as a one half-mile walking distance) or adjacent to (within 
100 ft.) the alignment are shown below.  

Table 1 Subway Stations within Half Mile 

MTA GTFS 
Station ID 

Station Name Routes ADA 
Access  

Geographic Relationship 
to Study Corridor 

R42 Bay Ridge Av R No Within Walkshed 
R41 59th St N, R No Within Walkshed 
N02 8th Av N Yes Adjacent 
N03 Fort Hamilton Parkway D No Adjacent 
N04 New Utrecht Av D, N Yes Within Walkshed 
B17 71st St D No Within Walkshed 
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B16 62nd St D, N Yes Adjacent 
B15 55th St D No Within Walkshed 
N05 18th Av N No Within Walkshed 
F32 Bay Parkway F No Within Walkshed 
F31 Av I F Yes Within Walkshed 
F30 18th Av F No Within Walkshed 
D33 Av J B, Q No Within Walkshed 
D32 Av H B, Q Yes Adjacent 
D31 Newkirk Plaza B, Q No Within Walkshed 
247 Flatbush Av-Brooklyn College 2, 5 Yes Within Walkshed 
L29 Canarsie - Rockaway Parkway L Yes Within Walkshed 
L28 East 105th St L No Within Walkshed 
L27 New Lots Av L  No Adjacent 
L26 Livonia Av L No Adjacent 
A50 Rockaway Av 3 No Within Walkshed 
254 Junius St 3 Yes Within Walkshed 
255 Pennsylvania Av 3 No Within Walkshed 
L25 Sutter Av L No Adjacent 
L24 Atlantic Av L No Within Walkshed 
253 Rockaway Av C No Within Walkshed 
A52 Liberty Av C No Within Walkshed 
A51 Broadway Junction-East New York A, C, J, L Yes Adjacent 
J28 Chauncey St J, Z No Within Walkshed 
G13 Elmhurst Av M, R No Within Walkshed 
J24 Alabama Av J No Within Walkshed 
L21 Bushwick Av L No Adjacent 
L20 Wilson Av L Yes Adjacent 
L19 Halsey St J No Within Walkshed 
M04 Fresh Pond Rd M No Within Walkshed 
M01 Middle Village Metropolitan Ave M Yes Adjacent 
712 Woodside Av-61st St 7 Yes Within Walkshed 
711 Fisk Av-69th St 7 No Within Walkshed 
G14 Jackson Heights-Roosevelt Ave E, F, M, R, 7 Yes Within Walkshed 
710 Broadway-74th St E, F, M, R, 7 Yes Within Walkshed 
G15 65th St M, R No Within Walkshed 

Source: MTA FAST FORWARD Plan (Dec 2019), MTA Developer (Feb 2020), Subway Station General Transit Feed 
Specification (GTFS) 

The 11 subway stations listed as adjacent to the project corridor (bold and Italic in the table above) 
provide connections to 9 existing NYCT subway lines.  These stations provide direct connections to 9 
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existing NYCT subways lines. While these facilities present opportunities for any new service to integrate 
with the existing transit network, their physical structures could also interfere with the cost-effective 
development of transit service within the corridor.  
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Figure 1 Transit Connection along Corridor 
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Vertical/Horizontal Clearance Summary 
The project corridor has a mixture of rail structure types. To describe localized conditions in greater 
detail, the 15-mile corridor was divided into segments based on elevation (relative to the surrounding 
community) and structure type (i.e. Cut Section, Tunnel, Embankment, and Viaduct) as depicted in Table 
2 and shown in Figure 2. The distribution of these sections in percentage terms relative to the entire 
alignment is shown in  Figure 3. These structure types define a variety of factors that are important in 
this planning and design process, from horizontal and vertical space limitations to the corridor’s 
relationship to surrounding streets and properties.  

These rail structure categories are described in greater detail below. 

 

Table 2 Corridor Segments 

Segment Start End Structure Type Length (Mile) 
1 65th St Yard Glenwood Rd Cut Section 5.35 
2 Glenwood Rd New Lots Ave Embankment 2.53 
3 New Lots Ave East New York Ave Cut Section 1.05 
4 East New York Ave Evergreen Ave Tunnel 0.83 
5 Evergreen Ave Fresh Pond Yard Embankment 1.70 
6 Fresh Pond Yard Calamus Ave Cut Section 1.84 
7 Calamus Ave Queens Blvd Embankment 0.40 
8 Queens Blvd 35th Ave Cut Section 0.47 
9 35th Ave 34th Ave Viaduct 0.55 

10 34th Ave Hell Gate Line Embankment 0.71 
Source: AECOM 
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 Figure 2 Corridor Segments 
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Figure 3 Percentage Distribution of Structure Type in Corridor 

 
 
• Cut Section: Railroad track running within an open trench, with track level below the grade of 

surrounding streets. All bridges crossing the alignment carry vehicular traffic above the tracks (the 
image in Figure 4 shows the 6th Avenue bridge crossing over the Bay Ridge Branch in  Sunset Park). 
Tracks and associated rail infrastructure are generally not visible from surrounding streets and the 
lower floors of adjacent properties due to their elevation and because trees and other vegetation 
typically line the corridor on both sides. These sections are visible from bridge crossings.  

Figure 4 Cut Section - 6th Avenue 
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• Tunnel: The alignment’s track and surrounding infrastructure run below the surrounding ground 
level. While only one section along the corridor is defined as a tunnel section (the 0.83 mile section 
in Brownsville, Brooklyn),  there are other locations  where buildings or other structures have been 
built over an existing cut section of the rail alignment, such as the apartment buildings and parking 
structures built over the Bay Ridge Branch between 2nd and 4th Avenues,  as shown in Figure 5. In 
addition, there are multiple sections of the ROW where air rights have been sold to developers by 
the MTA or prior owners, or may be sold/leased by the MTA in the future. These projects are known 
as “overbuilds.” 

Figure 5 Overbuild – East of 65th Yard 
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• Embankment: These sections are defined by railroad track running in an open section with tracks 
raised above the grade of local streets on an earthen embankment, typically with large streets and 
heavy vegetation along both sides of the right of way. Bridges carry the alignment above streets 
crossing the alignment. The rail bridges in these embankment sections are generally just long 
enough to clear the street below before the alignment transitions back to the embankment. Figure 6 
shows the Bay Ridge Branch alignment transferring onto a bridge over Utica Avenue and then back 
to the embankment structure. 

Figure 6 Bay Ridge Branch Embankment Section at Utica Avenue Bridge 

 
 
 
• Viaduct: In these sections the corridor’s tracks run on an open structural section over streets, water 

bodies or other impediments. The elevated structures are wider than the width of a typical urban 
street. Figure 7 shows the Fremont Secondary viaduct section over the BQE in Queens. 

Figure 7 Viaduct – Brooklyn Queens Expressway 
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In general, segments within cut sections and tunnels have greater expansion limitations due to 
clearance requirements. When considering the feasibility of each mode, sites at street crossings may 
require more detailed analysis, due to the horizontal and vertical clearance requirements posed by 
bridge crossings . Segments at embankments and viaducts are somewhat less limited by street crossing 
constraints, though the feasibility of adding additional tracks would require precise analysis of available 
horizontal clearance especially relative to the existing right-of-way. Other considerations include the 
available horizontal space on street crossing structures as well as existing structures’ capacity to absorb 
the greater live load of new track construction and utilization. 

For segments on embankments and viaducts, the rail tracks and structures are more often a visual 
component of the neighborhood streetscape, although trees and other dense vegetation on both sides 
of the embankment sections typically block most views of rail activity. 
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3.2.1 Track Segment 1 

Track Segment 1 starts at the 65th Street Yard just south of the Brooklyn Army Terminal and ends at 
Glenwood Road in Flatbush. This 5.35-mile cut section is typically around 20 feet lower than the 
surrounding street level. The primary challenges for all segments within cut sections are vertical 
clearance limitations at overhead street bridges and crossings, as well as some horizontal clearance 
limitations of abutments and/or pier constraints of these bridges.    

Existing Transit Connections 
There are 16 subway stations located within half mile of Segment 1; four of these stations are  directly 
adjacent to the alignment. These facilities include stations on the Sea Beach (N) line, as well as tracks 
located within the same cut section as the Bay Ridge Branch: 

• 8th Avenue: Sea Beach (N) line,  
• Fort Hamilton Parkway: Sea Beach (N) line 
• 62nd Street: West End (D) line / New Utrecht Avenue: Sea Beach (N) line 
• Avenue H: Brighton (Q) line 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 1 is presented in Figure 8. Within 
100 feet of the Segment 1 alignment, there are 532 unique tax lots, including  64 used for transportation 
or utilities purposes that directly intersect with the alignment. Excluding those properties, 59% of these 
adjacent properties are residential, primarily one- and two -family properties. The neighborhood around 
Segment 1 is a heavily developed moderate-density residential community that includes several 
corridors and areas with commercial and institutional development.  

Figure 8 Land Use Distribution (Excluding Bay Ridge Branch ROW) - Segment 1 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 
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Of the 532 adjacent properties, 80% are privately owned. Public ownership comprises the remaining 
20% including city and public agencies. Of the 64 parcels that directly intersect the alignment, 46 are 
fully owned by LIRR. LIRR owns the ROW for the other parcels and has sold air rights for seven to LIBR 
Corp of Manhattan and four to Brooklyn Yards Development LLC. These developers have the right the 
overbuild the corridor. Most of the publicly owned parcels within 100 ft in Segment 1 are railroad 
properties. For all 64 direct intersected properties, 46 of them owned by LIRR. 7 of them owned by LIBR 
Corp of Manhattan, and Brooklyn Yards Development LLC owns 4 parcels, while the ownership of these 
11 parcels is limited to the air rights and does not include the ROW.  

This segment is adjacent to multiple residential neighborhoods within Brooklyn, including multiple 
special zoning districts such as Bay Ridge Special District, Brooklyn Army Terminal, Special Mixed-Use 
District in Borough Park, Ocean Parkway Special District, etc. The detailed land use characteristics and 
zoning features within half-mile buffer (both sides) are described in Section 3.3.1 and 3.3.2.  

Detailed development plans for this segment, including descriptions of proposed industrial and 
commercial development in Sunset Park and housing development in Borough Park, can be found at 
Section 3.4.1 and 3.4.2. The currently underdeveloped industrial area directly adjacent to the Bay Ridge 
Branch between 61st Street and 62nd Street from 8th Avenue to 14th Avenue is especially ripe for new 
development. The planned 61th Street Overbuild development, on 61st Street between 8th Avenue and 
Fort Hamilton Parkway, may entail structural impacts on the Bay Ridge Branch ROW. A separate planned 
residential development at 62nd Street between 8th Avenue and Fort Hamilton Parkway may also affect 
vertical clearances at that location. Finally, redevelopment of several large industrial parcels just south 
of Ditmas Avenue, between East 56th Street and Rockaway Avenue, may directly access or cause other 
structural impacts along the corridor. 

Vertical Clearance Conditions 
Bridge clearance information referenced in these sections has been obtained from various resources, 
including historical inspection reports. These conditions and clearances have not been independently 
verified in the field and are useful for conceptual planning purposes only. Direct field surveys would be 
required to support any detailed design.  

In Segment 1, a railroad cut section, vertical clearances are a potential major factor affecting the 
feasibility of corridor development.   

Table 3 shows the typical minimum vertical clearance requirements for BRT, HRT, LRT, and Commuter 
Rail, and the number of bridges within Segment 1 with apparent sufficient vertical clearance for each 
mode. For heavy rail modes, the minimum vertical clearance listed in Table 3 corresponds to current 
NYSDOT guidelines for freight and commuter rail. These modes can operate at more restrictive 
clearances; the regulatory standard is designed to protect future freight rail operations. The 12.1’ 
clearance listed for BRT alternatives is also conservative: though clearance distances are calculated from 
“top of rail,” a BRT alignment would more likely be located at the height of the railbed. 
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Table 3 Minimum Vertical Clearance Criteria for Potential Modes and Adaptable Bridges – Segment 1 

Transportation Mode Minimum Vertical Clearance  
(Feet from top of rail) 

Segment 1 Bridges with 
Apparent Adequate 

Clearance 
BRT 12.1 31 
HRT 13.2 31 

LRT/ Commuter Rail/DMU 22 6 
Note:  
Actual Bridge Vertical Clearance Information: Various bridge inspection reports. 
22’ is the current NYSDOT requirement for freight/commuter rail. Freight and CR can (and currently do) operate at 
more restrictive clearances, but the purpose of 22’ is to protect future freight rail operations. 
 

The minimum vertical clearance from top of rail criteria are identified from the following sources: 

• Minimum Vertical Clearance of BRT: Assumption based on height of existing NYCT bus mode New 
Flyer Xcelsior XD60 articulated1 

• Minimum Vertical Clearance of HRT: MTA 61st Street Overbuild RFP (2017) 
• Minimum Vertical Clearance of LRT: AREMA Chapter 28, Table 28-3-3 (2019) 
• Minimum Vertical Clearance of Commuter Rail: NYS Railroad Law 51-a 
• Minimum Vertical Clearance of DMU: Lower Montauk Branch Passenger Rail Study (2018) 

There are 31 street bridges with adequate vertical clearance dimensions within Segment 1. According to 
the criteria above, all 31 bridges are capable of accommodating BRT and HRT modes; only six have 
sufficient clearance for LRT/Commuter Rail /DMU. 

 
1 Manufacturer: NEW FLYER OF AMERICA Model: XE60, Federal Transit Bus Test (April 2019) 
http://apps.altoonabustest.psu.edu/buses/reports/506.pdf 

http://apps.altoonabustest.psu.edu/buses/reports/506.pdf


MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Corridor Profile Report  
 

16 
 

Figure 9 Bridge Vertical Clearance Condition – Segment 1 

 

Horizontal Clearance Conditions 
The allowable minimum horizontal clearance for double track commuter rail is 31 feet, assuming 14 feet 
minimum main line track centers plus 8’-6” outside clearance on each track. Due to limited information 
related to street bridge abutment and pier location of each bridges, it was only possible to estimate 
horizontal clearances for most crossings. Based on these rough estimates, 10 bridges within Segment 1 
may have insufficient horizontal spaces for additional track construction (see Appendix A for further 
details).  

Summary of Apparent Transit Constructability  
Most of this open cut segment runs parallel to the existing street grid. Because of the nature of the 
various existing development and physical limitations, this segment will be analyzed using four sub-
divisions (Figure 10). 
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Figure 10 Subdivisions of Segment 1 

 

Summary of Transit Development Considerations within Sub-division 1.1: South Limit to 8th Ave 
The following items have been identified as potential complications in respect of potential development 
of transit services within Subdivisions 1.1: 

• West Portal at 2nd Avenue (22+00) (just east of 65th Railroad Yard) has a potential vertical clearance 
issue, as well as a 1,600’-segment underneath the existing Bay Ridge Towers and parking lots. The 
east Portal at 4th Avenue (36+00) also has potential vertical clearance limitations.   

• For a large portion of subdivision 1.1, the Bay Ridge Branch parallels the NYCT Sea Beach line (N) on 
the north side 

• At the 8th Avenue Subway Station, the Bay Ridge Branch crosses under to the north side of the N 
Line, potentially resulting in substandard vertical clearance conditions. 

• 8th Avenue & 62nd Street is the site of a proposed development that could potentially affect ROW 
construction. MTA could compel the developer to avoid construction that would preclude future 
transit development. 
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Summary of Transit Development Considerations within Subdivision 1.2: 8th Avenue to West End Line 
The MTA 61st Street Overbuild from 8th Avenue to Fort Hamilton Parkway will have to be 
accommodated in any transit development scenario. A high-level evaluation of each potential mode is 
shown below.  

• Commuter Rail/DMU 

o It is possible to provide one additional track for passenger rail within the existing Bay Ridge 
Branch ROW without the need to share the tracks with existing freight.  

o No anticipated horizontal restrictions exist within this subdivision. 
o Substandard vertical clearances at multiple locations along subdivision 1.2 may require 

significant engineering and/or construction to accommodate several modes. 

• Heavy Rail 
o Because the existing “N” Line runs parallel to Subdivision 1.2, which itself runs underneath the 

NYCT West End Line (“D”), a heavy rail option is not practical within the subdivision.  
 

• Light Rail/Bus Rapid Transit 

o The existing ROW space could accommodate LRT in a segregated right of way with sufficient 
physical separation. 

o Proximity to 61st Street, which parallels the alignment, may provide opportunities for street-
running 

Summary of Transit Development Considerations  within Sub-division 1.3: West End Line to Ocean 
Parkway 
The alignment in this sub-division runs diagonal to the street grid and perpendicular across the elevated 
NYCT Culver Line (“F”) at McDonald Avenue. Within this subdivision, many overhead bridges lack both 
sufficient vertical clearance and horizontal clearances due to existing piers. Construction of additional 
track underneath existing bridges may require bridge reconfiguration. 

A high-level evaluation for each potential mode in this Sub-section is shown below.  
 
• Commuter Rail/DMU 

o Street bridges along this subdivision may have insufficient horizontal clearances, which would 
create a challenge for an additional track. 

o Substandard vertical clearances at multiple locations would have to be addressed. 

• Heavy Rail 

o A heavy rail alignment could be possible. 
o Gradient would allow for an underground or elevated alignment that would avoid “diagonal” 

crossing of the street grid. Heavy rail could not operate in the subdivision at freight track level 
and share with freight rail track because heavy rail vehicles are not FRA crash-worthy. 

o Existing NYCT lines generally run northwest to southeast.  A new heavy rail alignment here 
would generally run perpendicular to those lines. 
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o Potential elevated alignment connection to the Culver Line (F) at McDonald Avenue. 

• Light Rail/Bus Rapid Transit 

o This ROW could provide an opportunity to elevate the LRT above existing vehicular bridges or 
create an at-grade crossing in areas where overhead bridge clearance issues make a new track 
at existing rail elevation difficult. 

o An at-grade crossing of Ocean Parkway is not feasible since it is a major neighborhood arterial 
that contains a main line, two service roads, and constructed medians that include landmarked 
scenic features between them.  An aerial structure would be necessary. 

Summary of Transit Development Considerations within Subdivision 1.4: Ocean Parkway to Glenwood 
Road 
This subdivision contains multiple locations with horizontal and/or vertical clearance challenges. Many 
bridges have both substandard vertical clearances and insufficient horizontal clearances due to existing 
piers. Construction of additional track under bridges may require bridge reconfiguration. The Flatbush 
Junction shopping center at Nostrand Avenue and Flatbush Avenue spans the corridor, creating 
significant impediments to both aerial and at-grade alignments, meaning that the alignment would 
necessarily remain at the track level. 

A high-level evaluation for each potential mode is shown below for this sub-section.  
• Commuter Rail/DMU 

o Insufficient horizontal clearances under bridges would create a challenge for additional track. 
o Substandard vertical clearances at multiple locations would require significant engineering and 

design work. 

• Heavy Rail 

o A heavy rail alignment has the same challenges as for Commuter Rail/DMU.  
o Since the minimum vertical clearance for heavy rail (13.2 ft) is smaller than commuter rail / 

DUM (22 ft), the alignment is still possible by modifying or replacing existing bridges with 
substandard clearance. 

• Light Rail/Bus Rapid Transit 

o The alignment would need to remain below surface level underneath the Flatbush Junction 
shopping center. 

o The alignment could begin ascending to street level east of the intersection of Avenue H and 
Albany Avenue. 
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3.2.2 Track Segment 2 

Segment 2 starts at Glenwood Road between Albany and Utica Avenues and ends at New Lots Avenue. 
This 2.53-mile embankment ranges in elevation from at grade to around 15 feet higher than the 
surrounding street level. The embankment section does not have vertical clearance issues. There are, 
however, horizontal clearance constraints where adjacent ROWs encroach upon the embankment.  

The alignment crosses multiple undergrade bridges, many of which include open, but abandoned, track 
bays across the bridges (generally to the west side of the bridges). This segment also crosses the 
potential future NYCT Utica Avenue expansion.  

Existing Transit Connection 
Three subway stations are located within one half mile of Segment 2; one of these stations, New Lots 
Avenue (STA 400+00) on the Canarsie Line (L), is directly adjacent to the alignment. At Rockaway 
Avenue, the alignment runs alongside the NYCT Linden Shops and Yard on the west, providing potential 
opportunities for integration with, and utilization of, existing transit facility connections.   

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 2 is presented in Figure 11. Within 
100 feet of the Segment 1 alignment, there are 100 unique tax lots, including 23 used for transportation 
or utilities purposes that directly intersect with the alignment. Excluding those properties, 30% of these 
adjacent properties are primarily used for industrial and manufacturing purposes.  

Figure 11 Land Use Distribution (Without Track Property) - Segment 2 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 98 adjacent properties, 74 percent are privately owned. Public ownership comprises the 
remaining 26 percent including city and state agencies. Of the 23 directly intersected properties, 20 are 
owned by LIRR, with the remaining three owned privately by Brooklyn Terminal Market Cooperative, 
Inc., Telese Realty, LLC, and Breit Canarsie Owner, LLC, respectively. 
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This segment is adjacent to multiple residential neighborhoods within Brooklyn, with a strong 
commercial and manufacturing core. The detailed land use characteristics and zoning features within 
half-mile buffer (both sides) are described in Section 3.3.3. The detailed development plans for this 
segment, including taller and higher-density developments along McDonald Avenue and potential TOD-
style development along Ocean Avenue, can be found at Section 3.4.3.  

 

Vertical/Horizontal Clearance Conditions 
Because Segment 2 runs along an embankment, vertical and horizontal clearances generally do not 
impinge the apparent feasibility of developing most modal options. However, as previously noted, the 
railroad bridges within this segment will require detailed field surveys to verify that they are in sufficient 
condition to carry potential additional track/railroad activities.  

Summary of Apparent Transit Constructability  
A high-level summary of transit development considerations within Segment 2 for Commuter Rail, 
subway, LRT, and BRT is presented below 

• A commuter rail alignment could be physically fit in the ROW but future design and engineering 
work would need to address access to freight sidings, as well as NYCT track, on both sides of the 
ROW. 

• Heavy Rail 

o A heavy rail alignment could be physically accommodated with the same physical separation 
from freight trackage as the Commuter Rail. This service would provide valuable transit 
connections for adjacent neighborhoods.  

• Light Rail/Bus Rapid Transit 

o An LRT alignment may be feasible for this segment, but additional investigation is required to 
assess potential means to cross the adjacent freight and NYCT tracks in a cost-effective manner 
that would limit impacts on those modes.  

• Development of BRT services within the existing alignment would pose challenges due to freight and 
rail vehicle activities in this area. 

 

3.2.3 Track Segment 3 

Segment 3 starts at New Lots Avenue and ends at East New York Avenue. This 1.05-mile cut section is 
typically around 20 feet lower than the surrounding street level and generally almost invisible to the 
public except at street crossings.  The primary challenge for all segments within this cut section is 
vertical clearance limitations at overhead street bridges and crossings. Horizontal clearances appear to 
be adequate to accommodate multiple tracks, however, the vertical clearances are substandard at all 
overhead bridges for Commuter Rail/DMU/LRT. 
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Existing Transit Connections 
Six subway stations are located within one half-mile of Segment 3; two of these stations (Livonia Avenue 
Station and Sutter Avenue Station on the Canarsie Line) are adjacent to the alignment. The segment 
parallels, the elevated NYCT Canarsie Line (L) to the east, though it runs at a lower grade.  It crosses 
under the elevated NYCT IRT Brooklyn (3) line at Livonia Avenue. 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 3 is presented in Figure 12.Within 
100 feet of the Segment 3 alignment, there are 81 unique tax lots, including 11 used for transportation 
or utilities purposes that directly intersect the alignment. Excluding those properties, 41% of adjacent 
properties are also used for transportation and/or utilities purposes, while 23% are used for industrial 
and manufacturing. The neighborhood along this segment is heavily industrial in character. 

Figure 12 Land Use Distribution (Without Track Property) - Segment 3 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 81 adjacent properties, 52% are privately owned. LIRR is a major public owner of the remaining 
parcels. Of the 11 tax lots that directly intersect the alignment, 10 are owned by LIRR; the remaining 
parcel is municipally owned. 

This segment is adjacent to dense multi-family residential and commercial area with commercial in the 
south, one- and two-family buildings in the north, and manufacturing areas and mixed 
commercial/residential uses along major avenues. The detailed land use characteristics and zoning 
features within half-mile buffer (both sides) are described in Section 3.3.4. The detailed development 
plans for this segment, including Flatlands/Fairfield Industrial Business Zone and East New York 
Neighborhood Plan for major commercial development and economic investment, could be found at 
Section 3.4.4 and 3.4.5. Of note when considering transit within the Project Corridor in this area is Van 
Sinderen Avenue between New Lots and East New York Avenues, which includes industrial zoned parcels 
with lower density residential and commercial properties with likely potential for redevelopment. 
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Vertical Clearance Conditions 
In Segment 3, a railroad cut section, vertical clearances are a potential major factor affecting the 
feasibility of corridor development.   

Table 4 shows the typical minimum vertical clearance requirements for BRT, HRT, LRT, and Commuter 
Rail, and the number of bridges within Segment with apparent sufficient vertical clearance for each 
mode. These reported clearance standards and rough clearance sufficiency calculations reflect the same 
caveats described in Segment 1. 

Table 4 Minimum Vertical Clearance Criteria for Potential Modes and Adaptable Bridges – Segment 3 

Transportation Mode Minimum Vertical Clearance  
(Feet from top of rail) 

Segment 3 Bridges with 
Apparent Adequate 

Clearance 
BRT 12.1 7 
HRT 13.2 7 

LRT/ Commuter Rail/DMU 22 1 
 

Actual Bridge Vertical Clearance Information: Various bridge inspection reports. 
22’ is the current NYSDOT requirement for freight/commuter rail. Freight and CR can (and currently do) operate at 
more restrictive clearances, but the purpose of 22’ is to protect future freight rail operations. 
 

The minimum vertical clearance from top of rail criteria are identified from the following sources: 

• Minimum Vertical Clearance of BRT: Assumption based on height of existing NYCT bus mode New 
Flyer Xcelsior XD60 articulated2 

• Minimum Vertical Clearance of HRT: MTA 61st Street Overbuild RFP (2017) 
• Minimum Vertical Clearance of LRT: AREMA Chapter 28, Table 28-3-3 (2019) 
• Minimum Vertical Clearance of Commuter Rail: NYS Railroad Law 51-a 
• Minimum Vertical Clearance of DMU: Lower Montauk Branch Passenger Rail Study (2018) 

There are 7 street bridges with adequate vertical clearance dimensions within Segment 3. According to 
the criteria above, all bridges are capable of accommodating BRT and HRT modes; only one has 
sufficient clearance for LRT/Commuter Rail /DMU. 

 

 
2 Manufacturer: NEW FLYER OF AMERICA Model: XE60, Federal Transit Bus Test (April 2019) 
http://apps.altoonabustest.psu.edu/buses/reports/506.pdf 

http://apps.altoonabustest.psu.edu/buses/reports/506.pdf
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Figure 13 Bridge Vertical Clearance Condition – Segment 3 

 

Horizontal Clearance Conditions 
The allowable minimum horizontal clearance for double track commuter rail is 31 feet, assuming 14 feet 
minimum main line track centers plus 8’-6” outside clearance on each track. Due to limited information 
related to street bridge abutment and pier location of each bridges, it was only possible to estimate 
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horizontal clearances for most crossings. Based on these rough estimates, all bridges located in Segment 
3 have adequate apparent horizontal space for additional track construction (see Appendix A for further 
details).  

Summary of Transit Development Considerations 
• Commuter Rail/DMU/Heavy Rail / Light Rail Transit / Bus Rapid Transit 

o All modes above could be possibly fit in the cut section, but would be in close proximity to 
freight trackage, and a numbers of substandard street bridges crossed.  
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3.2.4 Track Segment 4 

Segment 4 starts at East New York Avenue and ends at Evergreen Avenue. This 0.83-mile stretch consists 
of the East New York Tunnel. Multiple NYCT and LIRR routes cross above the alignment.  

Existing Transit Connection 
Eight subway stations are located within one half mile of Segment 4; five of these adjoin the alignment. 

• Atlantic Avenue: Canarsie Line (L), and MTA LIRR Atlantic Branch 
• Broadway Junction: Canarsie Line (L) 
• Broadway Junction: Fulton Street Line (A and C) 
• Broadway Junction: Nassau Street – Jamaica Line (J and Z) 
• Bushwick Avenue – Aberdeen Street: Canarsie Line (L) 

 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 4 is presented in Figure 14. Within 
100 feet of the Segment 4 alignment, there are 112 unique tax lots, including 23 used for transportation 
or utilities purposes that directly intersect the alignment. Excluding those properties, 40% of adjacent 
properties are residential, generally consisting of one- and two -family properties. The neighborhood 
around Segment 1 is a heavily developed moderate-density residential community, that includes several 
nearby corridors and pockets with commercial and institutional development. 

Figure 14 Land Use Distribution (Without Track Property) - Segment 4 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 112 adjacent properties, 78 percent are privately owned. Public ownership comprises the 
remaining percent including city and public agencies. LIRR owns two of the parcels that directly intersect 
the alignment; the remainder are privately owned. 
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This segment is adjacent to dense multi-family residential and commercial areas, with commercial in the 
south, one- and two-family buildings in the north, and manufacturing areas and mixed 
commercial/residential uses along major avenues. The detailed land use characteristics and zoning 
features within half-mile buffer (both sides) are described in Section 3.3.4. The detailed development 
plans for this segment, including Flatlands/Fairfield Industrial Business Zone and East New York 
Neighborhood Plan for major commercial development and economic investment, can be found at 
Section 3.4.5.  

 

Vertical/Horizontal Clearance Conditions 
Segment 4 is in East New York Tunnel that accommodates existing rail service;  vertical clearances are 
therefore likely adequate for all modes. The tunnel is a 4-span, 2-track arched concrete tunnel. There’s 
no additional information about the tunnel configuration provided by LIRR’s tunnel inspection report. A 
detailed operation plan is needed to accommodate potential shared trackage and/or other interaction 
with existing freight service. The tunnel is currently leased by New York and Atlantic Railway.  

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o There are good opportunities to add a commuter rail alignment within this segment but co-
occupying the freight tunnel would require detailed operating plans for both freight and transit.  

• Heavy Rail 

o Similar to the Commuter Rail/DMU, a heavy rail alignment could be possible within this segment 
with detailed operation plans. 

• Light Rail/Bus Rapid Transit 

o An LRT alignment could be possible within this segment but co-occupying the freight tracks in 
the tunnel would be challenging. 

o A BRT alignment may experience challenges of physically fitting within the tunnel, while a 
street- level connection would not be as straightforward here as in the other segments. 

3.2.5 Track Segment 5 

Segment 5 begins at Evergreen Avenue just north of the East New York tunnel section and ends at the 
Fresh Pond Yard facility. This 1.7-mile long embankment stretch is typically roughly 15 feet higher than 
the surrounding street level. The alignment enters Queens at Wyckoff Avenue. The embankment section 
does not have vertical clearance issues but may have horizontal clearance constraints where the 
distance to the edge of the ROW is narrow. The conditions of railroad bridges along this segment also 
need to be re-evaluated to validate their ability to accommodate additional live load.  

Existing Transit Connections 
Three subway stations are located within one half-mile of Segment 5. The Wilson Avenue station on the 
Canarsie Line is adjacent to the alignment; the L train uses the same embankment as the Bay Ridge 
Branch for roughly 0.6 miles.  
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The alignment crosses over the LIRR Lower Montauk Branch and Fresh Pond Yard. The undergrade 
through-truss bridge would be a “choke point” with no room for expansion.  This bridge would have to 
be replaced or a parallel span added to provide more than the existing two tracks. 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 5 is presented in Figure 15. There 
are 126 unique tax lots located within 100 feet of the Segment 5 alignment including 16 that directly 
intersect the alignment. Excluding those properties, 33% of adjacent properties are residential, most of 
these are one- and two-family properties. About 18% of the lots are used for industrial and 
manufacturing purposes.  The alignment in this area also adjoins the Evergreens Cemetery. 

Figure 15 Land Use Distribution (Without Track Property) - Segment 5 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 126 adjacent properties, 73% are privately owned. Of the 16 properties that directly intersect the 
corridor, 11 are owned by LIRR. The remainder are private held. 

This segment is adjacent to primarily residential with large green spaces and limited commercial areas. 
The detailed land use characteristics and zoning features within half-mile buffer (both sides) are 
described in Section 3.3.5.  

Vertical/Horizontal Clearance Conditions 
Most of the alignment from the tunnel portal to Myrtle Avenue (596+00) is already a 4-track alignment 
of the Fremont Yard used by New York & Atlantic as interchange tracks with CSX Transportation (Figure 
16). While the ROW is wide, there is no room for additional tracks.  Existing trackage would have to be 
realigned and/or repurposed for use by Bay Ridge Connector service, with replacement capacity 
constructed elsewhere to accommodate freight rail operations, which would have to be modified Also, 
the railroad bridges within this segment will require detailed survey to ensure their adequacy to carry 
potential additional track/railroad activities. 

24, 22%

18, 16%

12, 11%
4, 4%

20, 18%

4, 4%

4, 4%

5, 4%

9, 8%

10, 9%

Land Use Distribution (without Bay Ridge Branch ROW) - Segment 5 

One & Two Family Buildings

Multi - Family Walk- Up Buldings

Multi - Family Elevator Buildings

Mixed Residential and Commercial Buildings

Commercial and Office Buildings

Industrial and Manufacturing

Transportation and Utility

Public Facilities and Institutions

Open Space and Outdoor Recreation

Parking Facilities

Vacant Land



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Corridor Profile Report  
 

29 
 

Figure 16 Fresh Pond Yard Interchange Storage Tracks with CSX 

 

Source: New York & Atlantic Railway   
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Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be physically fit within this segment but would be in close 
proximity to freight trackage. 

• Heavy Rail 

o A heavy rail alignment could be possible within this segment but may require a detailed 
operation plan for sharing the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 

o An alignment would be challenging, as co-occupancy with freight tracks would likely be 
necessary, requiring either an FRA crash-worthy vehicle (of which none is currently available for 
LRT/BRT) or physical or temporal separation in a busy freight environment. 

• A BRT alignment would likely need substantial expansion of the ROW. 
 

3.2.6 Track Segment 6 

Segment 6 begins at the Fresh Pond Yard and ends at Calamus Avenue. This 1.84-mile cut section is 
typically around 20 feet lower than the surrounding street level. The primary challenge for all segments 
within cut sections is vertical clearance limitations at overhead street bridges and crossings, as well as 
some horizontal clearance limitations due to bridge abutments and/or pier constraints. There is limited 
available information about many of these crossings. 

Existing Transit Connection 
The Middle Village – Metropolitan Avenue station on the Myrtle Avenue (M) line is adjacent to the 
alignment. 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 6 is presented in Figure 15. There 
are 204 unique tax lots located within 100 feet of the Segment 5 alignment, including 18 transportation 
parcels that directly intersect the alignment. Excluding those properties, 73% of adjacent properties are 
residential. Most of these are one- and two-family properties. Segment 6 is a heavily developed 
moderate-density residential community, that contains several corridors and pockets of commercial and 
institutional land use. 
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Figure 17 Land Use Distribution (Without Track Property) - Segment 6 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 204 adjacent properties, 88% are privately owned. All of the 18 parcels that directly intersect the 
alignment are owned by CSX Transportation, Inc.   

This segment is adjacent to low density residential in the south and high density residential and 
commercial in the north. The detailed land use characteristics and zoning features within half-mile 
buffer (both sides) are described in Section 3.3.6.  

 

Vertical/Horizontal Clearance Conditions 
Segment 6 is a cut section. Vertical and horizontal clearance information was not available for this 
segment at the time of this memo’s writing; assessment of physical restrictions for feasibility 
determinations are pending receipt of this information. Most of the ROW is wide enough for two tracks 
based on initial review, though the existing corridor is primarily single track. Some sections of the 
alignment could be expanded to three tracks, though expansion of that magnitude would require 
replacement or expansion of existing undergrade bridges. 

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be possible, but would be in close proximity to freight trackage 

• Heavy Rail 

o A heavy rail alignment could be possible but would have to share the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 
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o An alignment would be very tenuous.  Co-occupancy by LRT with freight tracks would be likely 
necessary, either requiring an FRA crash-worthy vehicle or a temporal separation in a very busy 
freight environment. 

• A BRT alignment does not seem possible without significant expansion of the ROW. 

 

3.2.7 Track Segment 7 

Segment 7 starts at the Calamus Avenue and ends at Queens Boulevard. This 0.4-mile embankment 
stretch is generally at grade or around 15 feet higher than surrounding street level. The embankment 
section does not have vertical clearance issues but may have horizontal clearance constraints where 
there is limited distance to the edge of the ROW. 

Existing Transit Connections 
There are no subway stations located within one half mile of Segment 7. 

Adjacent Property Analysis 
The distribution of adjacent properties by land use type in Segment 7 is presented in Figure 18. There 
are 31 unique tax lots within 100 feet of the Segment 7 alignment, including six that directly intersect 
with the corridor. Excluding those properties, 64% of these adjacent properties are residential, primarily 
one- and two -family properties.  The neighborhood around Segment 7 is a heavily developed moderate-
density residential community that includes pockets of commercial and institutional development. 

 

Figure 18 Land Use Distribution (Without Track Property) - Segment 7 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 31 adjacent properties, 84% are privately owned. All 6 trackage parcels are owned by CSX 
Transportation, Inc.   
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This segment has land use and zoning characteristic similar to those in  Segment 6. The detailed land use 
characteristics and zoning features within half-mile buffer (both sides) are described in Section 3.3.6.  

 

Vertical/Horizontal Clearance Conditions 
Segment 7 is on an embankment, meaning that vertical and horizontal clearances are not major 
apparent restricting factors on feasibility. However, as noted above, railroad bridges within this segment 
may require detailed survey to ensure their adequacy to carry potential additional track/railroad 
activities.  

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be possible, but would be in close proximity to freight trackage 

• Heavy Rail 

o A heavy rail alignment could be possible but would have to share the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 

o Alignment would be very tenuous.  Co-occupancy by LRT with freight tracks would be likely 
necessary, either requiring an FRA crash-worthy vehicle or a temporal separation in a very busy 
freight environment. 

• A BRT alignment would require significant expansion of the ROW. 

 

3.2.8 Track Segment 8 

Segment 8 starts at the Queens Boulevard and ends at 35th Avenue. This 0.47-mile cut section is typically 
around 20 feet lower than the surrounding street level and generally almost invisible to the public 
except at street crossings. The primary challenges for all segments within cut sections are vertical 
clearance limitations at bridges and crossings, as well as some horizontal clearance limitations due to 
bridge abutment and/or pier constraints.   

Existing Transit Connections 
The 69th - Fisk Av Flushing Line (7) station is located within one-half mile of Segment 8. There are no 
subway stations within this segment directly adjacent to the Fremont Secondary.  

Adjacent Property Analysis 
The classification of adjacent properties by land use type in Segment 8 is presented in Figure 19. Within 
100 feet of the Segment 8 alignment, there are 39 unique tax lots, of which six are Transportation 
properties that directly intersect the alignment. Excluding those properties, 69% of adjacent properties 
are residential, primarily one- and two -family properties. The neighborhood around Segment 1 is a 
heavily developed moderate-density residential communities, with pockets of commercial and 
institutional development. 
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Figure 19 Land Use Distribution (Without Track Property) - Segment 8 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 39 adjacent properties, 85% are privately owned. All 6 trackage parcels are owned by CSX 
Transportation, Inc.   

This segment has land use and zoning characteristics similar to those in  Segment 6. The detailed land 
use characteristics and zoning features within half-mile buffer (both sides) are described in Section 
3.3.6.  

Vertical Clearance Conditions 
In Segment 8, a railroad cut section, vertical clearances may affect the feasibility of the corridor’s 
development.   

Table 5 shows the typical minimum vertical clearance requirements for BRT, HRT, LRT, and Commuter 
Rail, and the number of bridges within Segment with apparent sufficient vertical clearance for each 
mode. These reported clearance standards and rough clearance sufficiency calculations reflect the same 
caveats described in Segment 1. 

Table 5 Minimum Vertical Clearance Criteria for Potential Modes and Adaptable Bridges – Segment 8 

Transportation Mode Minimum Vertical Clearance  
(Feet from top of rail) 

Segment 8 Bridges with 
Apparent Adequate 

Clearance 
BRT 12.1 6 
HRT 13.2 5 

LRT/Commuter Rail/DMU 22 1 
 

Actual Bridge Vertical Clearance Information: Various bridge inspection reports. 
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22’ is the current NYSDOT requirement for freight/commuter rail. Freight and CR can (and currently do) operate at 
more restrictive clearances, but the purpose of 22’ is to protect future freight rail operations. 
The minimum vertical clearance from top of rail criteria are identified from the following sources: 

• Minimum Vertical Clearance of BRT: Assumption based on height of existing NYCT bus mode New 
Flyer Xcelsior XD60 articulated3 

• Minimum Vertical Clearance of HRT: MTA 61st Street Overbuild RFP (2017) 
• Minimum Vertical Clearance of LRT: AREMA Chapter 28, Table 28-3-3 (2019) 
• Minimum Vertical Clearance of Commuter Rail: NYS Railroad Law 51-a 
• Minimum Vertical Clearance of DMU: Lower Montauk Branch Passenger Rail Study (2018) 

There are 6 street bridges with adequate vertical clearance dimensions within Segment 8. According to 
the criteria above, all bridges are capable of accommodating BRT, while five could accommodate HRT, 
and one could accommodate LRT/Commuter Rail/DMU. 

 
3 Manufacturer: NEW FLYER OF AMERICA Model: XE60, Federal Transit Bus Test (April 2019) 
http://apps.altoonabustest.psu.edu/buses/reports/506.pdf 

http://apps.altoonabustest.psu.edu/buses/reports/506.pdf
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Figure 20 Bridge Vertical Clearance Condition – Segment 8 

 

Horizontal Clearance Conditions 
The minimum horizontal clearance for double track commuter rail is 31 feet, assuming 14 feet minimum 
main line track centers plus 8’-6” outside clearance on each track. Due to limited information related to 
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street bridge abutment and pier location, it was only possible to estimate horizontal clearances for most 
crossings. 

Based on these rough estimates, all bridges within Segment 8 have sufficient horizontal space for 
additional track construction.  

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be possible, but would be in close proximity to freight trackage 

• Heavy Rail 

o A heavy rail alignment could be possible but would have to share the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 

o An alignment would be very tenuous.  Co-occupancy by LRT with freight tracks would likely be 
necessary, either requiring an FRA crash-worthy vehicle or a temporal separation in a very busy 
freight environment. 

• A BRT alignment would require significant expansion of the ROW. 

 

3.2.9 Track Segment 9 

Segment 9 starts at 35th Avenue and ends at 34th Avenue. This 0.55-mile aerial viaduct stretch is 
typically 20 to 30 ft higher than the surrounding street level and generally visible to the public. The 
overpass viaduct section does not have vertical clearance issues but may have horizontal clearance 
constraints where there is too short a distance to the adjacent ROW.  

Existing Transit Connections 
Four subway stations are located within one half mile of Segment 9; no station is directly adjacent to the 
alignment. 

Adjacent Property Analysis 
The classification of adjacent properties by land use type in Segment 9 is presented in Figure 21. Within 
100 feet of the Segment 9 alignment, there are 25 unique tax lots, of which 6 parcels are directly 
intersect alignment transportation parcels. Excluding those properties, 44 percent of these adjacent 
properties are residential, primarily one- and two -family properties.  
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Figure 21 Land Use Distribution (Without Track Property) - Segment 9 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 24 adjacent properties, 82 percent are privately owned. All 6 trackage parcels are owned by CSX 
Transportation, Inc.   

This segment has land use and zoning characteristics similar to those in Segment 6. The detailed land 
use characteristics and zoning features within half-mile buffer (both sides) are described in Section 
3.3.6.  

Vertical/Horizontal Clearance Conditions 
Segment 9 is on an aerial structure, meaning that vertical and horizontal clearances are not major 
restricting factors on feasibility. However as stated, the railroad bridges within this segment may require 
detailed survey to make sure the bridge condition is good enough to carry potential additional 
track/railroad activities. 

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be possible, but would be in close proximity to freight trackage 

• Heavy Rail 

o A heavy rail alignment could be possible but would have to share the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 

o An alignment would be very challenging.  Co-occupancy by LRT with freight tracks would likely 
be necessary, either requiring an FRA crash-worthy vehicle (currently not possible) or require 
temporal separation in a busy freight environment. 

• A BRT alignment would potentially require significant expansion of the ROW. 
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3.2.10 Track Segment 10 

Segment 10 starts at 34th Avenue and ends at Hell Gate Line [for the purpose of the study, end this 
segment before connection to the HGL]. This 0.71-mile embankment stretch is typically 15 ft higher than 
the surrounding street level and generally visible to the public. The embankment section does not have 
vertical clearance issues but may have horizontal clearance constraints where there is too short a 
distance to the adjacent ROW. 

Existing Transit Connections 
No subway stations are located within one half mile of Segment 10. 

Adjacent Property Analysis 
The classification of adjacent properties by land use type in Segment 10 is presented in Figure 22. Within 
100 feet of the Segment 9 alignment, there are 27 unique tax lots, of which 6 are Transportation uses 
directly intersecting the alignment. Excluding those properties, 48 percent are Industrial and 
Manufacturing and 24 percent are parking facilities. This neighborhood is heavily industrial with several 
areas with more commercial developments. 

Figure 22 Land Use Distribution (Without Track Property) - Segment 10 

 

Source: NYC Department of City Planning, MapPLUTO (March 2020) 

Of the 27 adjacent properties, 83 percent are privately owned. Public ownership comprises the 
remaining 17 percent including city and public agencies. All 6 trackage parcels are owned by CSX 
Transportation, Inc.   

This segment has land use and zoning characteristics similar to those in Segment 6. The detailed land 
use characteristics and zoning features within half-mile buffer (both sides) are described in Section 
3.3.6.  
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Vertical/Horizontal Clearance Conditions 
Segment 10 is on the embankment, so the vertical and horizontal clearances are not major restricting 
factors on feasibility. However as stated, the railroad bridges within this segment may require detailed 
survey to make sure the bridge condition is good enough to carry potential additional track/railroad 
activities. 

Summary of Transit Development Considerations 
• Commuter Rail/DMU 

o A commuter rail alignment could be possible, but would be in close proximity to freight trackage 

• Heavy Rail 

o A heavy rail alignment could be possible but would have to share the ROW with freight tracks. 

• Light Rail/Bus Rapid Transit 

o An alignment would be very challenging.  Co-occupancy by LRT with freight tracks would likely 
be necessary, either requiring an FRA crash-worthy vehicle (none currently available) or  
temporal separation in what would be a busy freight and passenger environment. 

• A BRT alignment does not seem possible without significant expansion of the ROW. 
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3.3 Current Development and Zoning 

 This section examines the Bay Ridge Connector Primary Study Area for current land use and zoning 
characteristics along with planned and proposed zoning changes, as presented in the Task 2 Purpose and 
Need Memo. These land use and development characteristics provide insight into the corridor’s 
generalized suitability for transit development. Factors like residential and employment density are 
drivers of potential ridership. 

For purposes of this analysis, the Bay Ridge Connector Primary Study Area corridor has been subdivided 
into six community segments (shown on Figure 25). Segments of the Primary Study Area were developed 
by analyzing existing land use trends for the entire corridor and then dividing the corridor into segments 
based on existing neighborhoods and general land use trends. 

3.3.1 Zoning and Land Use and Zoning Patterns within Study Area 

Figure 23 and Figure 24 show existing zoning and land use patterns, respectively, within the Primary Study 
Area, based on public data produced by the New York City Department of City Planning (NYCDCP). The 
maps show properties that are both fully and partially contained within the Primary Study Area. Parcel 
data available include land uses, zoning, as well as zoning overlays in residentially zoned areas to allow for 
commercial uses. The “community segments” within the Primary Study Area, which are shown graphically 
in Figure 25 are as follows, from south to north:  

• Sunset Park/ Borough Park: including Bay Ridge, Dyker Heights, and Bensonhurst 
• Midwood/Flatbush: including Flatlands and Mapleton 
• East Flatbush/Canarsie: including Brownsville and East New York 
• Brownsville/Bushwick: including Broadway Junction, East New York, and Ridgewood 
• Ridgewood/Middle Village  
• Woodside/Elmhurst: including Maspeth and Jackson Heights 
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Figure 23 Zoning in the Primary Study Area 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning  
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Figure 24 Land Uses in the Primary Study Area 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning  
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As stated above, the study area is broken into six community segments for the purposes of the zoning 
and land use analysis. These segments are shown on Figure 25, and are summarized in Table 6. 

Figure 25: Primary Study Area Community Segments 

  

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Table 6: Land Use by Segment 

*Due to rounding, some totals are not the equivalent to the sum of the individual units.  

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 

 

Land Use Class 
Sunset Park-
Borough Park 

Midwood-
Flatbush 

East Flatbush -
Canarsie 

Brownsville-
Bushwick 

Ridgewood-
Middle Village 

Woodside-
Elmhurst 

Parcels Area Parcels Area Parcels Area Parcels Area Parcels Area Parcels Area 

Re
si

de
nt

ia
l 

One & Two-Family Buildings 49% 30% 72% 52% 74% 40% 45% 15% 73% 40% 56% 31% 
Multi-Family Walk Up Building 28% 21% 12% 11% 12% 9% 28% 11% 18% 12% 26% 17% 
Multi-Family Elevator Building 1% 3% 2% 8% <1% 6% 1% 7% <1% <1% 1% 7% 
Mixed Commercial/Residential 
Buildings 13% 8% 8% 5% 2% 2% 8% 5% 5% 3% 5% 5% 

Subtotal* 91% 63% 94% 76% 89% 57% 82% 38% 96 55% 89% 60% 

N
on

-R
es

id
en

tia
l 

Commercial/Office Building 2% 4% 2% 3% 2% 6% 2% 3% 1% 4% 3% 7% 
Industrial/Manufacturing 2% 6% <1% 1%+ 2% 13% 3% 6% <1% 3% 1% 4% 
Transportation/Utility 1% 14% 1% 4% 2% 10% 2% 8% 1% 8% 1% 9% 
Public Facility & Institutions 2% 6% 2% 8% 1% 6% 2% 5% <1% 2% 1% 7% 
Subtotal* 6% 30% 5% 16% 7% 35% 9% 22% 2% 16% 7% 27% 
Open Space <1% 5% <1% 7% <1% 3% 1% 36% <1% 28% <1% 8% 
Parking Facilities 1% 1% <1% <1% 1% 3% 3% 2% 1% 1% 2% 2% 
Vacant Land 2% 2% 1% 1% 2% 2% 3% 2% 1% 1% 2% 2% 
Other <1% <1% <1% <1% 1% 1% 1% <1% <1% <1% <1% <1% 
Subtotal* 3% 8% 1% 8% 4% 8% 9% 40% 2% 29% 4% 13% 
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Figure 26 Land Use by Segment 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Summary of Land Uses within the Primary Study Area 
Residential Zones 

The primary Study Area has high levels of residential uses and lower levels of non-residential uses 
throughout Brooklyn and Queens (see Table 6). Over 80 percent of parcels in every segment are 
residential but the land area associated with these parcels varies between 38 and 76 percent between 
the segments, primarily due to the large percentage of residential parcels involving one- and two-family 
homes.  Parcels in the Midwood/Flatbush segment, the East Flatbush/Canarsie segment, and the 
Ridgewood/Middle Village segment are overwhelmingly one- and two-family buildings which are 
between 72 and 74 percent of parcels, occupying between 40 and 52 percent of land area.  

In contrast, the Sunset Park/Borough Park segment, the Brownsville/Bushwick segment, and the 
Woodside/Elmhurst segment have higher percentages of higher density housing, around 30-40 percent 
of parcels in each of these segments are multi-family buildings or mixed commercial/residential which 
occupy between 20-30 percent.  Additionally, the Sunset Park/Borough Park segment has the highest 
number of mixed commercial/residential buildings out of all segments with around 13 percent, 
occupying eight percent of land area. This pattern reflects the large numbers of residential buildings 
with ground-floor commercial uses in this portion of the Primary Study Area, especially along the 
avenues and major east-west cross streets.  All other segments have less than eight percent mixed 
commercial/residential buildings, occupying only between 2 and 5 percent of total land area. 

Commercial, Industrial/Manufacturing, Public Institutions, Other Non-Residential Zones 

The number of non-residential parcels, excluding mixed commercial/residential buildings, in the Primary 
Study Area is low (between 6-18 percent). These parcels nonetheless comprise a large portion of total 
land area due to their much larger footprint than the lower-density housing within this area. These 
parcels occupy between 24 and 62 percent of land area. Commercial/office buildings, 
industrial/manufacturing, transportation/utility, and public institutions and facilities parcels generally 
represent only one to two percent of parcels in each segment. Industrial/manufacturing parcels in the 
Brownsville/Bushwick segment and commercial/office buildings in the Woodside/Elmhurst segment 
comprise no more than three percent of parcels. Other land uses like open space, parking facilities, 
vacant land, and other non-designated land uses parcels represent less than one to two percent of 
overall parcels. The outlier is the Brownsville/Bushwick segment where parking facilities and vacant land 
represent around three percent each of total parcels.  

While the non-residential parcel count is low, the land area that non-residential parcels occupy is much 
larger. Commercial/office buildings occupy between six and seven percent of land area in the East 
Flatbush/Canarsie and Woodside/Elmhurst segments. In all other segments, commercial/office buildings 
occupy between three and four percent of land area. In the East Flatbush/Canarsie segment, 
industrial/manufacturing occupies 13 percent of land area. In all other segments, 
industrial/manufacturing occupies between one and six percent of land area. Transportation/utility 
parcels are 14 percent of land area in the Sunset Park/Borough Park segment, reflecting the substantial 
presence of highways, rail and transit facilities in that area. In all others, transportation/utility parcels 
are between four and ten percent of land area. Generally, public facilities and institutions occupy 
between 5 and 5 percent of land area in five out of the six segments. In the Ridgewood/Middle Village 
segment, public facilities and institutions only occupy two percent of land area. Open space, another 
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non-residential land use, takes up significantly larger amounts of land when compared to their 
respective percentages of parcels within each segment. In particular, open space occupies 36 percent of 
land area in the Brownsville/Bushwick segment (Evergreen Cemetery) and 28 percent in the 
Ridgewood/Middle Village segment (cemeteries and parks), a far greater amount of land area than in 
the other segments.  

The following subsection describe in greater detail the zoning and land use characteristics of each of the 
six community segments within the Primary Study Area. 

3.3.1 Sunset Park/Borough Park (Segment 1) 

The Sunset Park/Borough Park segment is located in southwest Brooklyn, extending from Brooklyn Army 
Terminal on the west to 17th Avenue on the east. The neighborhoods within this segment include Sunset 
Park, Bay Ridge, Borough Park, Dyker Heights, and Bensonhurst. This segment is characterized as 
residential, with an industrial waterfront, and a central commercial core.  As discussed in Section 3.1, 
the Bay Ridge Branch is located within a cut section (below grade, going under intersecting streets) in 
this segment of the corridor, and also includes the Branch’s 65th Street Yard and car float facilities. It is 
served by three subway lines that provide multiple connections to downtown Brooklyn, Manhattan, and 
Queens (D, N, R). 

Zoning 
Existing zoning for the Sunset Park/Borough Park segment is broken out by type in Table 7 and shown 
on Figure 27. As shown, 94 percent of the parcels in this segment are zoned residential. The residential 
areas are located on the periphery of the segment in the neighborhoods of Bay Ridge, Borough Park, 
Dyker Heights, and Bensonhurst, with low-density detached homes on larger lots (zoned R-3) in the 
west, becoming more dense with multi-story apartment buildings and attached homes (zoned R-4-6) 
toward the east. Five percent of parcels in this segment are zoned manufacturing, which is primarily 
located on at the western end of the study area at the Brooklyn Army Terminal and east-west along the 
Bay Ridge Branch in the middle of the segment. Only one percent of parcels in this segment are zoned 
commercial, located adjacent to the rail right of way near 8th Avenue, although approximately 15 
percent of the residential parcels also have a commercial overlay, which allows for local neighborhood-
scale retail. These overlays are generally found along northeast - southeast avenues.  

An area of note in this segment is the Bay Ridge Special District, which implements development 
restrictions to maintain the low-density context of the area. These restrictions limit maximum floor area 
ratios and building heights of community facilities to 32 feet. For residential properties, this district 
dictates low-rise multifamily homes on cross streets and five- to eight-story apartment houses with 
ground floor stores along the avenues. These limits on development in these areas must be considered 
in the context of transit’s impacts on development, especially near stations.  

A special industrial zone is located along the waterfront of the Brooklyn Army Terminal. The Southwest 
Brooklyn Industrial Business Zone encourages manufacturing and industrial uses through tax credits 
from the city, which also provides relocation expenses. The principal goal is to protect this area for 
manufacturing, although residential and major institutional uses (NYU Langone Hospital) are nearby.  

The Sunset Park Waterfront Vision Plan was initially released in 2009 by the New York City Economic 
Development Corporation (NYCEDC) in cooperation with public agencies and major stakeholders in this 
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area. The plan is aimed at capitalizing on the neighborhood’s resources to create an economic hub. The 
plan targets efficient movement of goods, sustainable industrial growth, green practices, and sensitivity 
to neighborhood needs. Much of this plan depends on passenger and freight transportation 
connectivity, which the Bay Ridge Branch would enhance.  

 

Table 7: Zoning – Sunset Park/Borough Park, Distribution by Parcel Type 

Zoning Parcel 
Residential 94% 

Manufacturing 5% 
Commercial 1% 

Park <1% 
No Zoning <1% 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 

 

Land Use 

The Sunset Park/Borough Park segment has a strong and varied residential character, with multiple 
types of residential uses ranging from single- and two-family homes to apartments (see Figure 28). 
Additionally, the Sunset Park/Borough Park segment also contains major industrial and 
transportation/utilities land uses, specifically the Brooklyn Army Terminal (BAT) located in the western 
end of this segment. The BAT area, at the 65th Street Yard and the New York-New Jersey Rail car float 
operation, connect rail freight on the Bay Ridge Line in Brooklyn to the major rail yards in New Jersey. 
This is a critical shipping link to the west and to the national rail freight network. The Port Authority of 
New York and New Jersey (PANYNJ) is currently studying a major Cross-Harbor expansion project which 
includes among other options the creation of a rail freight tunnel between Sunset Park and rail facilities 
in Elizabeth, NJ. Additionally, Industry City located just north of the Sunset Park/Borough Park segment 
is rapidly becoming an important commercial hub. 
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Figure 27: Existing Zoning Map for Sunset Park/Borough Park (Segment 1) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Approximately 91 percent of the parcels within this segment are residential (one- and two-family 
buildings, multi-family walk up building, multi-family elevator building, and mixed 
commercial/residential) (see Table 8). These parcels represent 63 percent of land area within this 
segment. Of these, 49 percent of parcels are one- and two-family buildings which occupy 30 percent of 
the land area, while 29 percent of parcels (24 percent of the land area) are multi-family buildings, and 13 
percent of parcels (8 percent of land area) are mixed commercial/residential, primarily located along 
major north-south Avenues throughout the segment.  

Only about  9 percent of the parcels within this segment are non-residential in nature. These 
nonresidential uses include commercial/office buildings, industrial/manufacturing and public facilities 
and institutions and transportation/ utilities and parking facilities, with less than one percent of parcels 
currently open space, However, these non-residential parcels are, as usual, relatively large in land area – 
for example, transportation/utilities occupy about 1 percent of total parcels but 14 percent of land area. 

Table 8: Land Use and Land Use Area – Sunset Park/Borough Park, Distribution by Parcel  and Land Area 

Land Use Class Parcels Area 
One & Two-Family Buildings 49% 30% 

Multi-Family Walk Up Building 28% 21% 
Multi-Family Elevator Building 1% 3% 

Mixed Commercial/Residential Buildings 13% 8% 
Commercial/Office Building 2% 4% 

Industrial/Manufacturing 2% 6% 
Transportation/Utility 1% 14% 

Public Facility & Institutions 2% 6% 
Open Space <1% 5% 

Parking Facilities 1% 1% 
Vacant Land 2% 2% 

Other <1% <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Figure 28: Existing Land Use for Sunset Park/Borough Park (Segment 1) 

  

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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3.3.2 Midwood/Flatbush (Segment 2) 

The Midwood/Flatbush segment is in southern Brooklyn and extends from 17th Avenue to the west 
through E 40th Street to the east. The neighborhoods within this segment include Mapleton, Midwood, 
Flatbush, and Flatlands. As discussed in Section 3.1, the Bay Ridge Branch is located in a cut section 
(below grade, going under intersecting streets) in this segment of the corridor, which is characterized as 
residential with retail along major avenues and has five subway branches that provide multiple 
connections to downtown Brooklyn, Manhattan, Queens, and the Bronx (F, B, Q, 2, 5). 

Zoning 
Existing zoning for the Midwood/Flatbush segment is broken out by type in Table 9 and shown on Figure 
29. Typical for the overall Primary Study Area,96 percent of parcels in this segment are zoned 
residential, with much of it in R-5 districts which support three- or four-story attached houses. Both 
commercial and manufacturing represent two percent of parcels each. Manufacturing zones are 
primarily located parallel to the F subway Branch, along McDonald Ave, with special zones discussed 
below. Commercial parcels are located along major avenues such as Coney Island, Ditmars, Flatbush and 
Nostrand Avenues. Additionally, nine percent of parcels have a commercial overlay which allows for 
commercial uses within residential districts, typically along major avenues or cross streets.   

A Special Mixed-Use District in Borough Park in this segment is centered on Ocean Parkway. This district 
encourages the establishment of commercial and residential uses in proximity to each other to create a 
mixed-use district with 24/7-type economic and residential vitality. These commercial and residential 
properties may be developed as of right and can be co-located (e.g., ground floor commercial with 
residential above) or adjacent to each other.  

Another zoning district of note is the Ocean Parkway Special District. This district preserves the scenic 
landscaping of the historic Ocean Parkway through controls on the frontage properties. The properties 
along Ocean Parkway are required to have front yards that are unobstructed from the street. 
Community facility development is subject to height and bulk restrictions and require approval. Large 
detached and semi-detached homes which define the area are preserved, meaning density increases are 
not permitted.  

A special industrial zone is in the Flatbush and Flatlands sections of this segment. The Flatlands/Fairfield 
Industrial Business Zone encourages manufacturing and industrial uses through tax credits from the city, 
which also provides relocation expenses. It is a haven for manufacturing, meaning it will not be rezoned 
for residential uses.  

Table 9: Zoning – Midwood/Flatbush, by Parcel 

Zoning Parcel 
Residential 96% 

Manufacturing 2% 
Commercial 2% 

Park <1% 
No Zoning <1% 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 29: Existing Zoning for Midwood/Flatbush (Segment 2) 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Land Use 
The Midwood/Flatbush segment has a strong residential presence with multiple types of residential 
housing (see Figure 30). Multi-family and mixed-use buildings are generally found along the major 
streets and avenues and single- and two-family homes are grouped along the smaller streets. 
Additionally, the eastern part of this segment contains Brooklyn College, a City University of New York 
institution, which is adjacent to the existing Bay Ridge Branch in the center of the segment.   

Approximately 93 percent of parcels in this segment are residential (one- and two -family buildings, 
multi-family walk up building, multi-family elevator building, and mixed commercial/residential 
buildings) (see Table 10). Of these 72 percent of parcels (52 percent of land area) are one- and two-
family buildings, 14 percent of parcels (19 percent of land area) are multi-family buildings primarily in 
the northern and central part of the segment. Eight percent of parcels (5 percent of land area) are mixed 
commercial/residential buildings, mainly along major avenues. 

As in the Sunset Park/Borough Park segment, the Midwood/Flatbush segment has low percentages of 
non-residential parcels that occupy 24 percent of the land area throughout the segment. 
Commercial/office buildings (3 percent of the land area) and public facilities and institutions (8 percent 
of land area) ) each represent  only two percent of parcels. Transportation/utility represents one 
percent of total parcels (4 percent of land) while industrial/manufacturing and open space each 
represent less than one percent of parcels and land area in this segment.  

 
Table 10: Land Use and Land Use Area– Midwood/Flatbush, by Parcel 

Land Use Class Parcel Area 
One & Two-Family Buildings 72% 52% 

Multi-Family Walk Up Building 12% 11% 
Multi-Family Elevator Building 2% 8% 

Mixed Commercial/Residential Buildings 8% 5% 
Commercial/Office Building 2% 3% 

Industrial/Manufacturing <1% 1% 
Transportation/Utility 1% 4% 

Public Facility & Institutions 2% 8% 
Open Space <1% 7% 

Parking Facilities <1% <1% 
Vacant Land 1% 1% 

Other <1% <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Figure 30: Existing Land Use for Midwood/Flatbush (Segment 2) 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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3.3.3 East Flatbush/Canarsie (Segment 3) 

The East Flatbush/Canarsie segment is located in southeast Brooklyn, extending from E 40th Street on 
the west to Livonia Avenue in the northeast. The neighborhoods within this segment include East 
Flatbush, Canarsie, Brownsville and New Lots. This segment is characterized as residential with a strong 
commercial and manufacturing core. As noted in Section 3.1, the Bay Ridge Branch is in transition from a 
cut section (below grade, passing under intersecting streets), to an elevated embankment section 
(passing over intersecting street) and then back to a cut section. It has two subway lines (L and 3) that 
provide multiple connections to downtown Brooklyn, Manhattan and the Bronx  

Zoning 
Existing zoning for the East Flatbush/Canarsie segment is broken out by type in Table 11 and shown on 
Figure 31. Approximately 92 percent of the parcels in this segment are zoned residential, primarily 
within the residential areas located on the periphery of the segment, with built-up medium density R-5 
and R-6 zones containing buildings of more than ten stories. Six percent of parcels in this segment are 
zoned manufacturing, primarily located in the center of this segment, adjacent to the Bay Ridge Branch. 
Only one percent of parcels in this segment are zoned commercial. The commercial hubs are located 
along Utica Ave and on the periphery of the East Flatbush/Canarsie segment. Additionally, seven 
percent of the residential parcels have a commercial overlay district, which are limited to a few major 
streets such as New Lots Avenue.  

Table 11: Zoning – East Flatbush/Canarsie, by Parcel 

Zoning Percentage 
Residential 92% 

Manufacturing 6% 
Commercial 1% 

Park <1% 
No Zoning <1% 

 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 31 Existing Zoning for East Flatbush/Canarsie Segment 3) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Land Use 
The East Flatbush/Canarsie segment is comprised of one- and two-family buildings with a dense core of 
commercial, manufacturing, and transportation/utility surrounding the Bay Ridge Branch (see Figure 
32). This segment contains MTA-NYCT Linden Yard, located in the northern portion. Additionally, this 
segment includes two New York City Housing Authority housing developments: the Glenwood Houses 
on Ralph Avenue and Breukelen Houses around Flatlands Avenue.  

Approximately 89 percent of the parcels (56 percent of the land areas) within this segment are 
residential (one- and  two-family buildings, multi-family walk up building, multi-family elevator building, 
and mixed commercial/ residential) (see Table 12). Of these, 74 percent of parcels (40 percent of the 
land area) are one- and two-family buildings located mainly on the northern and southern peripheries of 
this segment; 12 percent of parcels (15 percent of the land) are multi-family buildings, and 2 percent of 
both parcels and land area are mixed commercial/residential.  

This segment has few non-residential parcels (10 percent), but they occupy 43 percent of land area. 
Many of these are in the center of this segment and along major avenues such as Utica Avenue and 
Avenue D. Commercial/office buildings, industrial/manufacturing, and transportation/utility land uses 
each represent two percent of parcels.  Significant transportation infrastructure is located in this 
segment, including the Rockaway Parkway Terminal and Yard (carrying NYCT BMT Canarsie Line) and the 
Linden Train Shops. In total, these relatively large parcels account for 29 percent of land area, including 
6, 13 and 10 percent of land area for commercial/office, industrial/manufacturing and 
transportation/utility, respectively.  

Table 12: Land Use and Land Use Area– East Flatbush/Canarsie, by Parcel 

Land Use Class Parcels Area 
One & Two Family Buildings 74% 40% 

Multi-Family Walk Up Building 12% 9% 
Multi-Family Elevator Building <1% 6% 

Mixed Commercial/Residential Building 2% 2% 
Commercial/Office Building 2% 6% 

Industrial/Manufacturing 2% 13% 
Transportation/Utility 2% 10% 

Public Facility & Institutions 1% 6% 
Open Space <1% 3% 

Parking Facilities 1% 3% 
Vacant Land 2% 2% 

Other 1% 1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Figure 32: Existing Land Use for East Flatbush/Canarsie (Segment 3) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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3.3.4 Brownsville/Bushwick (Segment 4) 

The Brownsville/Bushwick segment is located in northern Brooklyn and southern Queens. This segment 
extends from Livonia Ave in Brooklyn to Myrtle Ave in Queens. The neighborhoods within this segment 
include Brownsville, Broadway Junction, New Lots and Bushwick in Brooklyn   and Ridgewood – Glendale 
in Queens. This segment is characterized as a dense multi-family residential and commercial area with 
commercial in the south, one- and two-family buildings in the north, and manufacturing areas and 
mixed commercial/residential uses along major avenues.  As noted in Section 3.1, the Bay Ridge Branch 
starts in the south as a cut section (below grade, passing under intersecting streets), leading to a short 
tunnel section from roughly East New York Avenue to Evergreen Avenue in the southwest corner of 
Evergreen Cemetery and then back to an elevated embankment section (passing over intersecting 
streets). It has nine subway branches that provide multiple connections to downtown Brooklyn, 
Manhattan, Queens and the Bronx , including the IRT Brooklyn (2, 3, 4) Line at its southern end; the 
Fulton Street  (A and C) Line and the Nassau Street-Jamaica (J) Line at Broadway Junction and nearby 
stations; and the Canarsie (L) and Myrtle Avenue (M) lines as this segment transitions into Queens. 

Zoning 
Existing zoning for the Brownsville/Bushwick segment is broken out by type in Table 13 and shown on 
Figure 33. Approximately 83 percent of the parcels in this segment are zoned residential, with many 
dense R-6 zones containing buildings of more than ten stories. The residential areas are located 
throughout the segment, along with supportive commercial overlay zones, while the 12 percent of 
parcels zoned manufacturing are primarily located in the south and center of this segment surrounding 
the Bay Ridge Branch. The 5 percent of parcels zoned commercial are located around Broadway Junction 
(an important growth area with extensive transit access) and Myrtle Avenue. Additionally, 14 percent of 
residential parcels have a commercial overlay, especially in Brownsville and along major roads such as 
Broadway.  

Special Enhanced Commercial Districts are located along Atlantic Avenue and Fulton Street. These 
districts are designed to enhance the pedestrian landscape along commercial arteries. These 
improvements include community and commercial facilities on the ground floors of residential 
developments, to promote a lively streetscape. Continuity of uses is a key aspect of these districts, so 
off-street parking access and wide residential lobbies are limited. Cosmetic treatments on the ground 
floor are required as part of streetscape enhancements.  

A Special Mixed-Use District in Ocean Hill/East New York, centered on Atlantic Avenue, encourages 
commercial and residential uses in proximity to each other to create a mixed-use district with 24/7-type 
economic and residential vitality. These commercial and residential properties may be developed as of 
right either co-located (e.g., ground floor commercial, residential above) or adjacent to each other. 

This segment contains two industrial business zones, the East New York Industrial Business Zone and the 
Ridgewood Industrial Business Zone. These Industrial Business Zones encourage manufacturing and 
industrial uses through tax credits from the city, which also provides relocation expenses. It is a haven 
for manufacturing, meaning it will not be rezoned for residential uses. 

The area around the Broadway Junction Subway Station complex is being reimagined as an economic 
hub. The hub will be centered on transit access, inclusive commercial growth, active places and 
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attractions, and public open space. The local economy would be buttressed by a workforce development 
program to fill community needs.  

Table 13: Zoning – Brownsville//Bushwick, by Parcel 

 
Zoning Percentage 

Residential 83% 
Manufacturing 12% 

Commercial 5% 
Park 1% 

No Zoning <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 33: Existing Zoning for Brownsville//Bushwick (Segment 4) 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Land Use 

The Brownsville/Bushwick segment has a prominent dense residential, commercial, and manufacturing 
hub in the south and a low-density residential area in the north (see Figure 34). In the south, Broadway 
Junction is a critical subway connection in east Brooklyn. New York City Housing Authority (NYCHA)  has 
many complexes within the southern portion of this segment, including Brownsville, Tilden, Van Dyke, 
Woodson, Hughes, and Howard Apartments, Glenmore and Unity Plazas, Low Houses, and Long Island 
Baptist Houses. In the center of this segment there is Evergreen Cemetery, a large open space parcel. 
The north and northwest sections of this segment are primarily one- and two-family buildings with a 
small cluster of manufacturing and commercial uses along major roads such as Myrtle Avenue.  

Approximately 82 percent of the parcels (38 percent of the land area) within this segment are residential 
(one- and two-family buildings, multi-family walk up building, multi-family elevator building, and mixed 
commercial/residential) (see Table 14). Of these, 45 percent of parcels (only 15 percent of the land) are 
one-& two-family buildings and 29 percent of parcels (18 percent of the land) are multi-family buildings, 
generally located in the large NYCHA apartment complexes noted above. A total of 8 percent of parcels 
(5 percent of the land) are mixed commercial/residential.  

Non-residential uses occupy only 17 percent of parcels but 61 percent of land area, primarily due to the 
Evergreen Cemetery located in the northeast section of this segment. Open space alone, with one 
percent of parcels, occupies 36 percent of the land area. There are few commercial-only parcels in this 
segment which occupy only three percent of land area and generally are along major roads.  
Industrial/manufacturing, which is three percent of parcels, occupies six percent of land area. 
Transportation/utilities, which is two percent of parcels, occupy eight percent of land area. Public 
facilities & institutions, which is two percent of parcels, occupy five percent of land area in this segment.   

Table 14: Land Use and Land Use Area– Brownsville/Bushwick, by Parcel 

Land Use Class Percentage Area 
One & Two Family Buildings 45% 15% 

Multi-Family Walk Up Building 28% 11% 
Multi-Family Elevator Building 1% 7% 

Mixed Commercial/Residential Building 8% 5% 
Commercial/Office Building 2% 3% 

Industrial/Manufacturing 3% 6% 
Transportation/Utility 2% 8% 

Public Facility & Institutions 2% 5% 
Open Space 1% 36% 

Parking Facilities 3% 2% 
Vacant Land 3% 2% 

Other 1% <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 34: Existing Land Use for Brownsville/Bushwick (Segment 4) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City  Planning 
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3.3.5 Ridgewood/Middle Village (Segment 5) 

The Ridgewood/Middle Village segment is located in central Queens and extends between Myrtle Ave in 
the south to the Long Island Expressway in the north. The neighborhoods within this segment include 
Ridgewood and Middle Village. This segment is characterized as primarily residential with large green 
spaces and limited commercial areas. As noted in Section 3.1, the last portion of the Bay Ridge Branch 
ends at the Fresh Pond Junction with the Lower Montauk Branch, where the corridor connects with the 
Fremont Secondary and transitions to a cut section It has one subway branch connection (M line) that 
provide multiple connections to Brooklyn, Manhattan and Queens. 

Zoning 
Existing zoning for the Ridgewood/Middle Village segment is broken out by type in Table 15 and shown 
on Figure 35. Approximately 98 percent of the parcels in this segment are zoned residential, with R-4 
and R-5 multi-family walk up building, and multi-family elevator buildings, along with some mixed-use 
spaces. The residential areas are located throughout the segment.  One percent of parcels in this 
segment are zoned manufacturing, with manufacturing primarily located in the south and center of this 
segment surrounding the Bay Ridge and Lower Montauk Branch. One percent of parcels in this segment 
are zoned commercial and are located on the southern boundary of this segment along Myrtle Avenue. 
Roughly 7 percent of residential parcels have a commercial overlay to allow for local shops, many of 
which are located along Myrtle Avenue and Fresh Pond Road. 

Table 15: Zoning – Ridgewood/Middle Village, by Parcel 

Zoning Percentage 
Residential 98% 

Manufacturing 1% 
Commercial 1% 

Park <1% 
No Zoning <1% 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 35: Existing Zoning for Ridgewood/Middle Village (Segment 5) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Land Use 

The Ridgewood/Middle Village segment is primarily one - and two-family residential with limited 
commercial areas along major roads (see Figure 36). Additionally, this segment has large open spaces 
that are primarily cemeteries located in the center of the segment.  

Approximately 96 percent of the parcels (55 percent of land area) within this segment are residential, 
ranging from low density R-4 one- and two-family buildings  to R-5 and R-6 districts with multi-family 
walk up building, multi-family elevator building, and mixed commercial/residential) (see Table 16). Of 
these residential parcels, 73 percent  (40 percent of land area) are one- and two-family buildings, 18 
percent of parcels (12 percent of land area) are multi-family buildings generally located in the northern 
portion of the segment, and 5 percent of parcels (3 percent of land area) are mixed commercial/ 
residential primarily located in the southern end of the segment.  

Only four percent of parcels in this segment are non-residential but they represent 45 percent of land 
area, most of which is open space. Middle Village Cemetery, All Faiths Cemetery, and Juniper Valley Park 
in the center of the segment alone occupy 28 percent of land area. Both commercial/ office buildings 
and transportation/utility parcels each represent one percent of parcels. Commercial land uses occupy 
four percent of land area. Transportation/utility land uses occupy eight percent of land area. Both 
industrial/manufacturing and public facilities and institutions are less than one percent of parcels and 
occupy 3 percent and 2 percent of land area, respectively.  

Table 16: Land Use and Land Use Area– Ridgewood/Middle Village, by Parcel 

Land Use Class Percentage Area 
One & Two- Family Buildings 73% 40% 

Multi-Family Walk Up Building 18% 12% 
Multi-Family Elevator Building <1% <1% 

Mixed Commercial/Residential Building 5% 3% 
Commercial/Office Building 1% 4% 

Industrial/Manufacturing <1% 3% 
Transportation/Utility 1% 8% 

Public Facility & Institutions <1% 2% 
Open Space <1% 28% 

Parking Facilities 1% 1% 
Vacant Land 1% 1% 

Other <1% <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Figure 36 :Existing  Land Use for Ridgewood/Middle Village (Segment 5) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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3.3.6 Woodside/Elmhurst (Segment 6) 

The Woodside/Elmhurst segment is in northwest Queens, extending from the Long Island Expressway in 
the south to the end of the Primary Study Area in the north, terminating just short of the Astoria 
neighborhood. The neighborhoods within this segment include Maspeth, Elmhurst, Woodside, and 
Jackson Heights. This segment is characterized as low density residential in the south and high density 
residential and commercial in north. As noted in Section 3.1, the northern end of the corridor within this 
section on the Fremont Secondary includes transitions among cut, embankment and the corridor’s only 
elevated viaduct section between roughly 34th and 35th Avenues.  It has reasonable but not direct 
connections to five subway branch connection (E, F, M, R, 7) that provide multiple connections to 
Brooklyn, Manhattan and Queens. 

Zoning 

Existing zoning for the Woodside/Elmhurst segment is broken out by type in Table 17 and shown on 
Figure 37. Approximately 95 percent of the parcels in this segment are zoned residential, with pockets of 
high-density R-7 zones throughout. In residential areas located throughout the segment.  Three percent 
of parcels in this segment are zoned manufacturing and are located the center of the segment in the 
southern and northern ends. One percent of parcels in this segment are zoned commercial and are 
located sporadically throughout the segment along major roads. Nine percent of residential parcels have 
a commercial overlay to allow for local shops. These are generally located on Northern Boulevard and 
Roosevelt and Grand Avenues. 

Table 17: Zoning – Ridgewood/Middle Village, by Parcel 

Zoning Percentage 
Residential 95% 

Manufacturing 3% 
Commercial 1% 

Park <1% 
No Zoning <1% 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Figure 37: Existing Zoning for Woodside/Elmhurst (Segment 6) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Land Use 

The Woodside/Elmhurst segment is primarily residential with multiple types of residential housing (see 
Figure 38). Denser multi-family and mixed-use buildings are generally along the major streets and 
avenues in the north and one- and two-family buildings are grouped in the south. Additionally, there are 
large commercial sections located on major roads and along subway lines such as the #7 line and the 
Queens Boulevard lines. 

Approximately 89 percent of the parcels within this segment, occupying 60 percent of land area, are 
residential (one-& two-family buildings, multi-family walk up building, multi-family elevator building, 
and mixed commercial /residential) (see Table 18). Of these 89 percent, 56 percent (on 31 percent of 
the land area) are one- and two-family buildings, 27 percent (on 24 percent of the land) are multi-family 
buildings, generally located in the north-east portion of the segment around Jackson Heights, and 5 
percent (on 5 percent of the land) are mixed commercial/residential buildings.  

Non-residential parcels represent 11 percent of the parcels in this segment and occupy 39 percent of the 
land area. Commercial/office building land uses (3 percent of parcels, 7 percent of land area) are 
generally found along major roads such as Roosevelt and Grand Avenues.  Industrial/manufacturing, 
transportation/utility, and public facilities and institutions each represent one percent of parcels and 4, 
9 and 7 percent of the land area, respectively.  Industrial/manufacturing are in the center and northwest 
of the segment, Transportation/utility are primarily in the center of the segment along the Fremont 
Secondary, including the Brooklyn-Queens Expressway and the LIRR Main Line to Woodside and Penn 
Station. Public facilities and institutions are scattered throughout the segment.  

Table 18: Land Use and Land Use Area– Woodside/Elmhurst, by Parcel 

Land Use Class Percentage Area 
One- & Two-Family Buildings 56% 31% 

Multi-Family Walk Up Building 26% 17% 
Multi-Family Elevator Building 1% 7% 

Mixed Commercial/Residential Building 5% 5% 
Commercial/Office Building 3% 7% 

Industrial/Manufacturing 1% 4% 
Transportation/Utility 1% 9% 

Public Facility & Institutions 1% 7% 
Open Space <1% 8% 

Parking Facilities 2% 2% 
Vacant Land 2% 2% 

Other <1% <1% 
Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of City Planning 
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Figure 38: Existing Land Use for Woodside/Elmhurst (Segment 6) 

 

Source: Primary Land Use Tax Output (PLUTO) 2020, New York City Department of Planning 
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Bay Ridge Connector Study Area Summary  

The Primary Study Area can be summarized by the following:  

• The Primary Study Area has a high number of residential parcels, but the types of residences and the 
amount of space within each segment vary greatly. 
o In Midwood/Flatbush, East Flatbush/Canarsie, and Ridgewood/Middle Village, over 70 percent 

of parcels are one- and two-family buildings.  In Midwood/Flatbush, one & two-family buildings 
represent over 50 percent of the land area, while only 15 percent of Brownsville/Bushwick’s 
land area is one- and two-family buildings.  

o Sunset Park/Borough Park, Brownsville/Bushwick, and Woodside/Elmhurst exhibit the highest 
percentages of multi-family and mixed commercial/residential uses. Between 30 – 40 percent of 
parcels are multi-family or mixed commercial/residential. 
 

• The segment with the highest number of non-residential parcels is the Brownsville/Bushwick 
segment, where they occupy 62 percent of land area while residential comprises only 38 percent. 
Some of the main non-residential land uses are open space, transportation/utility, and 
industrial/manufacturing. 
 

• While open space represents one percent of parcels in Brownsville/Bushwick and less than one 
percent in Ridgewood/Middle Village, open space accounts for 36 percent and 28 percent of land 
area, respectively. In Brownsville/Bushwick, the open space is the Evergreen Cemetery, and in 
Ridgewood/Middle Village, both Middle Village Cemetery and All Faiths Cemetery are adjacent to 
the proposed Bay Ridge Connector tracks. 
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3.4  Development Plans 

This section highlights the noteworthy land use and development trends in the neighborhoods 
comprising the Bay Ridge Connector Primary Study Area. It is important to understand the planning 
context of the corridor, and to identify locations where new or proposed development will disrupt 
historic land use patterns. This analysis is required to properly assess the potential role of transit 
expansion on the Bay Ridge Connector. With limited exceptions in the lower density Queens 
neighborhoods where no significant development is targeted, the brief neighborhood profiles below 
demonstrate recent development trends that reflect an existing and growing potential transit ridership 
base. 

These development trends should be evaluated in concert within the zoning framework to create a 
complete profile of the corridor. Much of this material presented below was drawn from a discussion 
with the Queens and Brooklyn borough offices of the New York City Department of City Planning and 
from public information available from, among other sources, the New York City Economic Development 
Corporation (NYCEDC).  Further information available from the MTA dealing with MTA properties along 
the corridor where redevelopment could occur, as well as other third-party information will be utilized 
in the future when further information becomes available, especially in connection with the 
development of the Feasible Alternatives under Task 10. 

3.4.1 Bay Ridge/Sunset Park 

The neighborhoods of Bay Ridge and Sunset Park are centered on the industrial and commercial 
waterfront, including the business and industrial complex at Industry City and the manufacturing and 
warehouse center at the Brooklyn Army Terminal. These waterfront hubs unite the maritime and rail 
freight shipping industries, with direct rail connection to the water. A commercial corridor is located on 
8th Avenue, including a proposal to build 1.5 million square feet of retail and office space near the 8th 
Avenue N station, similar in style to commercial malls in Flushing, Queens.  

These neighborhoods are home to several special development and unique districts and plans. The Bay 
Ridge Special District implements development restrictions to maintain the low-density context of the 
area. Levels of development are limited here to maintain contextual appropriateness. The Southwest 
Brooklyn Industrial Business Zone, around the Brooklyn Army Terminal, encourages manufacturing and 
industrial uses through tax credits from the city. This safeguards manufacturing and allows it to grow as 
a protected industry on land that will not be repurposed for other uses. Sunset Park’s Vision Plan 
encourages capitalizing of its transportation resources for the efficient movement of goods, sustainable 
industrial growth, and green activities. These collectively form a plan for sustained economic growth in 
the area. There is strong public and private sector interest and support for expanded industrial and 
institutional uses along the Sunset Park waterfront while protecting residential and other uses within 
the surrounding communities.  

The 61st Street corridor in Sunset Park and extending into Borough Park, includes a segment east of 8th 
Avenue and west of 14th Avenue between 61st and 62nd Streets in Brooklyn that is directly adjacent to 
the Bay Ridge Branch. This area also intersects with two existing NYCT subway stations (the 8th Ave 
station, Fort Hamilton Parkway station, and New Utrecht Avenue station on the BMT Sea Beach Line, 
and the 62nd Street station on the BMT West End line) and is appurtenant to several growing, housing-
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constrained communities. Predominantly low-density, several properties in this area have received 
zoning variances for greater density from both the Department of City Planning and the Board of 
Standards and Appeals, indicating a demand and willingness for increased density. 

3.4.2 Borough Park 

Borough Park is expecting more housing development and an influx of residents, especially in the area 
immediately adjacent to the corridor. This includes a 12-14-story proposal for a residential building that 
includes an overbuild over the Bay Ridge Branch rail cut. The Borough Park Special Mixed-Use District 
encourages the establishment of commercial and residential uses in proximity to each other to create a 
mixed-use district around Ocean Parkway. The mixing of development uses is expected to help attract 
more residents. Conversely, there is less desire to have more density in the walkup and single-family 
areas of Borough Park. This connects with the restrictions of the Ocean Parkway Special District, which 
preserve the large detached and semi-detached homes in that area, maintaining the scenic streetscape.  

The area south of Ditmas Avenue between East 56th Street and Rockaway Avenue within the Primary 
and Secondary Study Areas consists of several large light industrial parcels adjacent to the Bay Ridge 
Branch corridor with low-density residential districts bordering to both the north and south. The 
addition of transit service has the potential to draw a greater concentration of commercial activity in 
this area, possibly justifying higher density commercial or mixed-used districts. 

3.4.3 Mapleton/Midwood/East Flatbush 

In these neighborhoods, applications have been submitted for properties along McDonald Avenue for 
taller and higher-density developments; Ocean Avenue is experiencing lower scale, TOD-style 
development around subway stations. At the center of this area, the Flatbush Junction hub around 
Flatbush and Nostrand Avenues is primed for a transformation from single-story development to mixed 
use “tower” commercial properties. This process may be complicated by the presence of national 
chains, which have long-term leases and staggered lease timelines.  

Industrial uses are encouraged in East Flatbush with the Flatlands/Fairfield Industrial Business Zone. The 
industrial business zone promotes manufacturing and industrial uses through tax credits, while 
protecting these uses through strict zoning safeguards.  

3.4.4 Canarsie/Brownsville/New Lots 

This area also contains the Flatlands/Fairfield Industrial Business Zone to support industrial and 
manufacturing activities. Activity here is heavily freight- and logistics-related, with warehouse uses in 
the future to be complemented by increased additional light industrial and manufacturing. The areas 
east of New Lots Avenue are expecting residential development and growth. The main corridor of 
Linden Boulevard is prime for extensive mixed-use redevelopment and economic growth.  

3.4.5 East New York 

East New York is home to several special districts and planning activities. East New York’s Neighborhood 
Plan is encouraging major commercial development and economic investment, complementing the 
industrial and manufacturing uses within the East New York Industrial Business Zone. The Special Mixed 
-Use District around Atlantic Avenue encourages the establishment of commercial and residential uses 
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in proximity to each other to create a mixed-use district with 24/7-type economic and residential 
vitality. An Enhanced Commercial District along Atlantic Avenue and Fulton Street promotes pedestrian 
amenities and walkability, as a means of enlivening the streetscape with ground level retail of residential 
properties. The area around the Broadway Junction Subway Station complex is being reimagined as a 
CBD-style hub, with destination retail, big box construction, and tower-style commercial development. 
This would be built to take advantage of the extensive transit connections at Broadway Junction, 
including six subway lines and the Long Island Railroad. Some city agencies will move their operations to 
this location to catalyze growth here. Active places, public facilities, and open spaces are also part of this 
plan. Private development thus far includes an application to redevelop three parcels east of Broadway 
Junction to include office, retail, and residential use. All of these can be reflected in various ways into 
considerations of possible station locations and tying into local development plans. 

The segment along  Van Sinderen Avenue between New Lots Avenue to the south and East New York 
Avenue to the north is flanked by industrial zoned parcels with lower density residential and commercial 
properties extending to both the east and west, presenting opportunities for transit to support 
redevelopment in this area. 

3.4.6 Bushwick 

Modest changes in development activity are expected here via minor up zoning along east-west 
corridors in the neighborhood. No other alterations to the community or streetscape are expected at 
this time.  

3.4.7 Ridgewood/Fresh Pond 

These areas in central Queens are expected to maintain their low densities, with only slight densification 
and redevelopment. No development plans are proposed, and the single-family character is expected to 
be maintained.  

3.4.8 Maspeth/Elmhurst/Woodside 

The dense neighborhoods of Elmhurst and Woodside increasingly foster development activity that 
caters to their diverse immigrant populations, including large-scale affordable housing development. 
Developers are proposing additional height and bulk in exchange for compliance with affordable housing 
provisions, with inclusionary housing. These dense housing zones are tied to transit access and are 
based along the #7 Flushing Line corridor. Maspeth has seen continued growth in the freight shipping 
and logistics sectors, due in part to rail traffic at the area’s freight rail yards. The rail yards and freight 
rail connections are dominant geographic and economic features of this neighborhood.    
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5.1 Introduction 

The Bay Ridge Brooklyn-Queens Connector Feasibility and Alternatives Analysis Study (Bay Ridge 
Connector (BRC) Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the 
feasibility of adding passenger transit service to the currently freight-only, all -diesel rail right-of-way 
(ROW) extending from Bay Ridge in southwestern Brooklyn to northwestern Queens.  

The rail corridor consists of the Long Island Rail Road (LIRR)-owned Bay Ridge Branch (BRB) and the CSX-
owned Fremont Secondary.  Rail freight over this ROW is handled by the New York & Atlantic Railway 
(NYAR), which interchanges with CSX, the Providence and Worcester (P&W), and the New York New 
Jersey Railroad (NYNJR) railcar float, and which serves multiple rail freight customers directly via sidings 
off the Bay Ridge Branch and Fremont Secondary.  

The Bay Ridge Branch and the Fremont Secondary are critical elements of the City and Regional rail 
freight network. They face increasing demands to handle greater amounts of freight to support overall 
growth within the City and Long Island. Major improvements are needed to make these operations 
more efficient and competitive, especially as Port Authority of New York & New Jersey (PANYNJ) and 
New York City Economic Development Corporation (NYCEDC) anticipate substantial growth in freight 
traffic, regardless of whether a Cross-Harbor freight rail tunnel is advanced. Proposals to add transit 
services within all or part of the same rail corridors must not interfere with this important parallel 
transportation network, which is a major driver of positive economic activity.   

This Technical Memo – which is one in a series addressing critical-path study issues and subtasks – 
documents current and projected future levels of freight operations (daily operations, annual tonnage, 
delivery origins and destinations, train and railcar storage etc.) provided by NYAR which must be 
accommodated in conjunction with potential passenger service, as well as projected changes in freight 
rail operations resulting from estimated economic growth and goals of the proposed Cross Harbor 
Freight Program.   

 Figure 1 shows the Study Area established for the assessment of transit operations in this corridor.  
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 Figure 1: Brooklyn-Queens Connector - Study Area 
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5.2 Regional Freight Rail Commodity Profile 

5.2.1 Primary Data Sources  

Data on annual rail freight tonnage by origin-destination and commodity group, for both current and 
forecast future conditions, is available from several sources.   

• The U.S. Department of Transportation Freight Analysis Framework-4 Model (FAF)1.  FAF is a public 
model with commodity tonnage and value by mode, origin-destination region (business economic 
area level), and commodity group.  The data is based on year 2012 industry survey data and has 
been projected to 2020 and forecast to year 2045 using econometric growth factors provided by IHS 
Markit.  Reasonably detailed information can be derived for the “New York Part” of the NY-NJ-CT-PA 
combined Business Economic Area (BEA), which includes the five boroughs plus Nassau, Suffolk, 
Westchester, Rockland, and Putnam counties, and importantly it excludes northern New Jersey.  

• New York Metropolitan Transportation Council (NYMTC) Regional Freight Plan2.  The Freight Plan 
includes commodity flow data with a 2012 base year and 2045 forecast year, derived from the IHS 
Markit Transearch database.  The plan aims to publish high-level metrics, but does not have detailed 
breakdowns on rail tonnage, commodities, or origin and destination patterns.    
The Cross-Harbor Freight Movement EIS included a detailed commodity flow analysis based on an 
earlier version of the same Transearch dataset used for the NYMTC Regional Freight Plan.  
Unfortunately, this data has a base year of 2007 and being significantly dated has limited utility. 

• The U.S. Surface Transportation Board (STB) Confidential Carload Waybill Sample provides detailed 
county-level information on rail moves, but requires special permissions to access and generally 
cannot be reported in public documents without substantial aggregation or masking.  STB makes 
available a public version of the Waybill, but the regional definitions are extremely large.  Volumes 
for the Study Area are aggregated with Northern New Jersey, which has a far higher level of traffic 
and serves different commodities and equipment types, so the aggregated information does not 
provide useful information.   

Of these sources, FAF is considered most useful for illustrating rail freight commodity flow patterns 
within and immediately adjacent to the study area. 

5.2.2 Freight Rail Commodity Profile, 2012 Base Projected to Current Year 2020 

The most recent version of FAF (4.5.1) was used to develop the rail freight information presented in the 
following figures and tables, which depict the FAF Base Year 2012 projection to the year 2020.  There are 
some important considerations to be aware of when interpreting this data. 

• Analysis area.  Again, the FAF analysis geography includes: the five boroughs; Nassau and Suffolk 
counties; and Westchester, Rockland, and Putnam counties.  This geography is the “NY Part” of a 
larger analysis area, the NY-NJ-CT-PA Business Economic Area (or “BEA”).  For purposes of 
confidentiality, FAF data is made public only at the BEA level, and the NY Part data is a statistical 
disaggregation of the BEA-level data.  For rail, the disaggregation process results in a few apparent 

 
1 https://faf.ornl.gov/fafweb/Extraction0.aspx  

2https://www.nymtc.org/Portals/0/Pdf/RTP/Plan%202045%20Final%20Documents/Plan%202045%20Individual%2
0Appendices/Appendix%208_Regional%20Freight%20Plan.pdf 

https://faf.ornl.gov/fafweb/Extraction0.aspx
https://www.nymtc.org/Portals/0/Pdf/RTP/Plan%202045%20Final%20Documents/Plan%202045%20Individual%20Appendices/Appendix%208_Regional%20Freight%20Plan.pdf
https://www.nymtc.org/Portals/0/Pdf/RTP/Plan%202045%20Final%20Documents/Plan%202045%20Individual%20Appendices/Appendix%208_Regional%20Freight%20Plan.pdf
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errors (such as the attribution of “vehicles and parts” tonnage to NY Part) but otherwise is 
consistent with known conditions and practices.  

• Commodity codes and analysis years.  As previously noted, FAF commodity information is provided 
only at the two-digit level using Standard Classification of Transported Goods (“SCTG”) codes, and is 
based on year 2012 industry survey data projected to 2020 and forecast to year 2045 using 
econometric forecasts applied to the full FAF. 

• Modal definitions.  FAF can report rail tonnage either as “Rail” or as “Multiple Modes and Mail.” 
Multiple Modes and Mail includes commodity moves that involve combinations of truck-air, truck-
water, truck-rail, and water-rail.  Within the analysis area, Multiple Modes and Mail includes 
tonnage in commodity groups that are known to move primarily by water and air, and therefore the 
FAF analysis can be limited to “Rail” tonnage.   

• Origins and destinations of rail trips.  in some cases, FAF may treat movements involving two 
operating railroads as separate trips, which can lead to misreporting of origins or destinations; for 
example, Chicago is a national interchange point between western and eastern US railroads, and is 
sometimes reported as a trip origin when the cargo is actually from California.  

With these considerations in mind, FAF provides a useful overview of tonnage, commodity, and origin-
destination patterns for freight rail activity in the study area.  

According to FAF, the analysis region (NY Part of NY-NJ-CT-PA) will handle nearly 350 million tons of 
freight via all transportation modes, including all commodities, movement directions, origin-destination 
pairs, etc.  Rail accounts for 2.9% of this tonnage, at nearly 10 million tons annually.  See Table 1. 

Table 1: Total Tonnage in Analysis Region, 2020 

Domestic Mode 2020 Tons (Projected) Share 
Truck 272,755,773 78.7% 

Pipeline 38,462,921 11.1% 
Water 17,121,059 4.9% 

Rail 9,952,258 2.9% 
Multiple modes & Mail 7,165,930 2.1% 
Air (includes truck-air) 1,154,753 0.3% 

Unknown 157,127 0.0% 
Total 346,769,821 100.0% 

 

The leading rail tonnage commodities – which together comprise two-thirds of rail tonnage -- include: 
waste and scrap; wood products; other prepared foodstuffs (excluding agricultural products, grains, 
animal products, beverages); pulp, newsprint, and related paper products; plastics and rubber; vehicles 
and parts; chemical products and machinery.  The tonnage reported for vehicles and parts is believed to 
be an artifact of the disaggregation process, and is most likely associated with New Jersey railyards.  See 
Figure 2 and Table 2.   
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Figure 2: Freight Rail Tonnage by Commodity in Analysis Region, 2020 
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Table 2: Freight Rail Tonnage by Commodity in Analysis Region, 2020 

Commodity Rail, 2020 Tons 
(Projected) 

Share Cumulative 
Share 

41 Waste and Scrap 1,846,660 18.6% 18.6% 
26 Wood Products 781,011 7.8% 26.4% 

07 Other Prepared Foodstuffs 671,517 6.7% 33.2% 
27 Pulp, Newsprint, Paper, and Paperboard 645,030 6.5% 39.6% 

24 Plastics and Rubber 622,176 6.3% 45.9% 
20 Basic Chemicals 493,389 5.0% 50.8% 

36 Vehicles and Parts 450,801 4.5% 55.4% 
23 Other Chemical Products 409,027 4.1% 59.5% 

04 Animal Products 399,220 4.0% 63.5% 
34 Machinery 371,669 3.7% 67.2% 

03 Agricultural Products 351,610 3.5% 70.8% 
32 Base Metals in Primary Forms or Shapes 351,183 3.5% 74.3% 

31 Non-Metallic Mineral Products 344,093 3.5% 77.7% 
12 Gravel and Crushed Stone 260,652 2.6% 80.4% 

18 Diesel and Related Fuel Oils 177,875 1.8% 82.2% 
06 Milled Grain and Bakery Products 177,664 1.8% 83.9% 

35 Electronic Equipment 155,627 1.6% 85.5% 
33 Articles of Base Metal 155,044 1.6% 87.1% 

30 Textiles and Leather 136,043 1.4% 88.4% 
02 Cereal Grains 126,672 1.3% 89.7% 

08 Alcoholic Beverages 115,845 1.2% 90.9% 
17 Gasoline and Related Fuels 114,823 1.2% 92.0% 

39 Furniture, Lighting, Signage 101,289 1.0% 93.0% 
13 Other Non-Metallic Minerals 100,149 1.0% 94.0% 

22 Fertilizers 100,043 1.0% 95.0% 
40 Miscellaneous Manufactured Products 86,767 0.9% 95.9% 

25 Logs and Rough Wood 79,778 0.8% 96.7% 
05 Meat, Poultry, Fish, Seafood 67,853 0.7% 97.4% 

19 Other Coal and Petroleum Products 45,919 0.5% 97.9% 
21 Pharmaceutical Products 35,300 0.4% 98.2% 

38 Precision Instruments 34,224 0.3% 98.6% 
28 Paper or Paperboard Articles 32,543 0.3% 98.9% 

42 Mixed Freight 30,637 0.3% 99.2% 
29 Printed Products 29,340 0.3% 99.5% 

37 Other Transportation Equipment 22,925 0.2% 99.7% 
All Other 27,860 0.3% 100.0% 

Total 9,952,258 100.0% 100.0% 
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The leading origin states for inbound freight rail tonnage commodities – which together comprise nearly 
80% of inbound rail tonnage -- include:  New York; Illinois; Ohio; Pennsylvania; Michigan; Indiana; 
Minnesota; New Jersey; Missouri; and Connecticut.  New York accounts for 33% of originating tonnage.  
See Figure 3 and Table 3. 

Figure 3: Freight Rail Tonnage by Trading Partner State, 2020 
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Table 3: Freight Rail Tonnage by Trading Partner State, 2020 

Origin State Rail, 2020 Tons (Projected) Share Cumulative Share 
NY 2,939,436 33.1% 33.1% 

IL 765,541 8.6% 41.7% 
OH 746,232 8.4% 50.2% 
PA 598,723 6.7% 56.9% 
MI 440,058 5.0% 61.9% 
IN 410,671 4.6% 66.5% 

MN 298,082 3.4% 69.8% 
NJ 283,049 3.2% 73.0% 

MO 256,071 2.9% 75.9% 
CT 238,049 2.7% 78.6% 
WI 216,751 2.4% 81.0% 
CA 192,514 2.2% 83.2% 
KS 180,252 2.0% 85.2% 
OR 176,097 2.0% 87.2% 
IA 147,331 1.7% 88.9% 
ID 133,037 1.5% 90.4% 

ND 126,681 1.4% 91.8% 
TX 118,866 1.3% 93.1% 
NE 95,528 1.1% 94.2% 

All Other 512,784 5.8% 100.0% 
Total 8,875,753 100.0% 100.0% 

 

The leading destination states for outbound freight rail tonnage commodities – which together comprise 
more than 80% of outbound rail tonnage -- include: New York; Pennsylvania; California; New Jersey; 
Illinois; Texas; Michigan; Maryland; and Massachusetts.  New York accounts for 26% of destination 
tonnage.  See Figure 4 and Table 4. 
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Figure 4: Outbound Freight Rail Tonnage by Destination State, 2020 
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Table 4: Outbound Freight Rail Tonnage by Destination State, 2020 

Destination State Rail, 2020 Tons (Projected) Share Cumulative Share 
NY 280,507 26.1% 26.1% 
PA 123,002 11.4% 37.5% 
CA 110,565 10.3% 47.8% 
NJ 101,520 9.4% 57.2% 
IL 78,785 7.3% 64.5% 

TX 70,414 6.5% 71.0% 
MI 42,763 4.0% 75.0% 

MD 30,432 2.8% 77.8% 
MA 29,316 2.7% 80.6% 
NC 27,570 2.6% 83.1% 

WA 20,450 1.9% 85.0% 
ND 17,360 1.6% 86.6% 
OH 17,355 1.6% 88.3% 
OR 16,261 1.5% 89.8% 

MO 15,866 1.5% 91.2% 
WI 13,810 1.3% 92.5% 
IN 11,968 1.1% 93.6% 

All Other 68,561 6.4% 100.0% 
Total 1,076,505 100.0% 100.0% 

 

5.2.3 Freight Rail Commodity Profile, Forecast Year 2045 

The FAF forecast generated by IHS Market considers projected changes in: consumption and production 
by industry; consumer demand and population growth; and import/export growth compared to 
domestic growth.  It does not explicitly consider changes in modal volumes, but it does capture shifts 
between modes based on underlying commodity trade-lanes: where currently rail-friendly commodity 
trade-lanes are expected to see strong growth, rail gains share, and vice-versa.  The forecasts do not 
consider infrastructure constraints, new infrastructure or service opportunities (like the Cross-Harbor 
freight rail tunnel), or regulatory/public policy/pricing factors. 

The FAF forecast for growth in freight rail for the analysis region is extremely strong.  Freight rail 
tonnage is projected to grow from less than 10 million tons to more than 26 million tons, at a compound 
annual growth rate of 4.0% percent per year.  The largest tonnage gains are forecast for waste and 
scrap, plastics and rubber, other chemical products, other prepared foodstuffs, machinery, basic 
chemicals, wood products, and pulp and paperboard. See Figure 5 and Table 5 for tonnage growth and 
Figure 6 and Table 6 for commodity growth. 
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Figure 5: Freight Rail Tonnage Growth Forecast, 2020-2045 

 

Table 5: Freight Rail Tonnage Growth Forecast, 2020-2045 
  

2020 Tons (Projected) 9,952,258 
2045 Tons (Forecast) 26,448,171 

Compound Annual Growth Rate 4.0% 
 

Figure 6: Freight Rail Tonnage Growth Forecast by Commodity, 2020-2045 
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Table 6: Freight Rail Tonnage Growth Forecast by Commodity, 2020-2045 

Commodity Description (SCTG2) Growth 2020-2045 2045 Tons (Forecast) CAGR 
41 Waste and Scrap 4,929,283 6,775,944 5.3% 

24 Plastics and Rubber 1,305,747 1,927,923 4.6% 
23 Other Chemical Products 1,159,828 1,568,856 5.5% 

07 Other Prepared Foodstuffs 982,302 1,653,819 3.7% 
34 Machinery 928,702 1,300,371 5.1% 

20 Basic Chemicals 823,986 1,317,375 4.0% 
26 Wood Products 813,231 1,594,242 2.9% 

27 Pulp, Newsprint, Paper, and Paperboard 772,763 1,417,792 3.2% 
35 Electronic Equipment 503,567 659,194 5.9% 

31 Non-Metallic Mineral Products 458,694 802,787 3.4% 
04 Animal Products 374,994 774,214 2.7% 

03 Agricultural Products 342,764 694,374 2.8% 
39 Furniture, Lighting, Signage 337,834 439,123 6.0% 

36 Vehicles and Parts 334,977 785,779 2.2% 
32 Base Metals in Primary Forms or Finished Shapes 256,656 607,839 2.2% 

30 Textiles and Leather 242,652 378,695 4.2% 
33 Articles of Base Metal 239,745 394,789 3.8% 

08 Alcoholic Beverages 220,073 335,919 4.4% 
40 Miscellaneous Manufactured Products 213,490 300,256 5.1% 

06 Milled Grain and Bakery Products 201,279 378,942 3.1% 
12 Gravel and Crushed Stone 149,629 410,281 1.8% 

02 Cereal Grains 142,790 269,462 3.1% 
38 Precision Instruments 125,498 159,722 6.4% 

05 Meat, Poultry, Fish, Seafood 118,806 186,659 4.1% 
21 Pharmaceutical Products 89,305 124,604 5.2% 

25 Logs and Rough Wood 85,380 165,158 3.0% 
42 Mixed Freight 61,295 91,933 4.5% 

22 Fertilizers 60,449 160,491 1.9% 
29 Printed Products 51,783 81,123 4.2% 

28 Paper or Paperboard Articles 49,362 81,906 3.8% 
37 Other Transportation Equipment 45,957 68,882 4.5% 

13 Other Non-Metallic Minerals 45,498 145,647 1.5% 
14 Metallic Ores and Concentrates 29,465 52,380 3.4% 

18 Diesel and Related Fuel Oils 18,449 196,324 0.4% 
10 Monumental or Building Stone 1,937 2,745 5.0% 

11 Natural Sands 1,257 4,465 1.3% 
15 Coal 11 18 3.8% 

01 Animals and Fish (live) 0 1 2.3% 
16 Crude Petroleum 0 0 

 

09 Tobacco Products -356 564 -1.9% 
19 Other Coal and Petroleum Products -6,611 39,307 -0.6% 

17 Gasoline and Related Fuels -16,554 98,269 -0.6% 
Total 16,495,913 26,448,171 4.0% 
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5.3 Freight Rail Network and Operations 

5.3.1 Active Freight Rail Network  

The active freight rail lines that intersect with the study corridor are shown on Figure 7. 

Figure 7: Active Freight Rail Map 
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5.3.2 Operating Freight Railroads and Territories 

The Fremont Secondary is part of the former New York Connecting Railroad (NYCRR), a joint 
Pennsylvania Railroad (PRR) and New Haven Railroad owned company which provided an enhanced 
freight route between the Pennsylvania’s Greenville Yard in Jersey City NJ and the New Haven’s Oak 
Point Yard in the South Bronx NY.  The New York Connecting was part of the larger initiative by the 
Pennsylvania that also led to the rail tunnels under the East and Hudson Rivers, the creation of New 
York’s Penn Station, Sunnyside Yard in Queens, and the construction of the Hell Gate Bridge. The 
projects provided passenger connection between New Haven Railroad-owned tracks in the Bronx and 
PRR Sunnyside Yard in Queens, as well as between the New Haven-owned tracks in the Bronx and a 
connection with the LIRR-owned Bay Ridge line in Queens and Brooklyn.  These initiatives also allowed 
for rail direct access to Manhattan for the Long Island Rail Road (which at the time was a subsidiary of 
the PRR). 

Operationally the NYCRR provided a contiguous freight service operation between Oak Point Yard in the 
Bronx and Bay Ridge Yard (Now referred to as 65th Street Yard) in Brooklyn, with interchange with LIRR 
at Fresh Pond.  From Bay Ridge, the New Haven provided cross-harbor float service to PRR Greenville 
Yard in Jersey City.  The rail infrastructure historically was two main tracks between Oak Point and 
Fremont, and generally four main tracks between Fremont and Bay Ridge.  Additionally, there were 
multiple local rail yards in East New York and Brooklyn. There were no local freight customers between 
Oak Point and Fremont.  Between Fremont and Bay Ridge the LIRR provided all local freight service, 
while the NYCRR (utilizing New Haven crews) provided all through service. 

Operations on the corridor changed after the 1976 creation of Conrail.  Conrail ceased operations south 
of Fremont and the LIRR took over all operations to and at Bay Ridge Yard.  The operational plan created 
at that time is still in effect, and involves the railroads listed below.  Each railroad may operate over its 
own rail lines, or over another railroad’s lines (using trackage agreements that authorize one railroad to 
operate over a second railroad’s track, or using haulage agreements whereby one railroad physically 
hauls railcars for another).   

New York & Atlantic Railway (NYAR).  Local freight rail service is provided on the Bay Ridge Branch 
(between Bay Ridge, Brooklyn and just north of Fresh Pond, Queens) by the New York & Atlantic Railway 
(NYAR) under a concession agreement with the MTA signed in 1997 and extending until 2027 (source: 
Anacostia Rail Holdings Company).  NYAR also operates freight rail service over the Lower Montauk 
Branch, running west and east from Fresh Pond.  NYAR interchanges with CSX and the Providence and 
Worcester (P&W, a subsidiary of the Genesee & Wyoming) at Fresh Pond.  NYAR also interchanges with 
New York New Jersey Rail (NYNJR) immediately east of 4th Avenue in Bay Ridge, at the western terminus 
of the Bay Ridge Branch.  Finally, NYAR directly serves local rail customers via numerous sidings along 
the Bay Ridge Branch, in addition to its service to rail customers along LIRR branches in Nassau and 
Suffolk counties. 

CSX Transportation (CSX).  The Fremont Secondary portion of the alignment (extending from Fresh 
Pond, Queens and continuing to the Amtrak Hell Gate Line in Astoria) is owned by CSX Transportation, a 
major US “Class I” freight rail carrier.  CSX owns and operates a vast rail network reaching almost every 
state east of the Mississippi River, and connecting with large and small railroads to reach other markets.  
The nearest CSX railyards are Oak Point and Harlem River Yard, both located in the South Bronx.  From 
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the north end of the Harlem River Yard, CSX freight can travel north on the east side of the Harlem River 
on  its own line (the “Oak Point Link”) to a location (at MNCR High Bridge Yard) where CSX trains join 
Metro-North Hudson Line and operate via trackage agreement with the Metro-North Railroad to 
Poughkeepsie, NY and over trackage rights over Amtrak controlled Hudson Line to Hudson, NY.  At 
Hudson, NY, CSX joins its own tracks and crosses the Hudson River to its major classification yard at 
Selkirk, NY, from where trains can operate to points south along the eastern seaboard through New York 
and New Jersey, to points west via upstate New York or east through Massachusetts.  Additionally, 
moving north (railroad direction east) over the Pelham Branch, CSX can connect with New Haven, CT via 
trackage rights over the Metro North’s New Haven Line.  CSX also maintains a haulage agreement with 
the Canadian Pacific whereby CSX delivers and returns cars in CP accounts between Selkirk and Fresh 
Pond.   

Providence and Worcester Rail Road (PWRR).  PWRR is a subsidiary of Genesee & Wyoming (G&W), 
which operates a network of smaller railroads throughout the US.  PWRR provides service connections 
with Connecticut, Rhode Island, and Massachusetts.  PWRR access to the Fremont Secondary is through 
southern Connecticut and Westchester County via Metro-North and the freight track over Amtrak’s Hell 
Gate Bridge, and it operates over the Fremont Secondary to Fresh Pond via trackage agreement with 
CSX.  

New York New Jersey Rail LLC (NYNJR).  NYNJR, a subsidiary of the Port Authority of New York and New 
Jersey, operates a short line railroad and railcar float service between Greenville Yard in Jersey City, NJ 
and 65th Street Yard in Brooklyn’s Bay Ridge neighborhood.  In Jersey City, NYNJR provides switching to 
local customers, direct access to the Conrail Shared Assets network, and car float loading and unloading.  
In Brooklyn, NYNJR provides car float loading and unloading at the 65th Street Yard (the western 
terminus of the Bay Ridge Branch), switching to local customers along the Brooklyn waterfront, and 
interchange with NYAR for service along the Bay Ridge Branch. NYNJR fills a “missing link” in the national 
freight rail network by providing a direct link between New Jersey’s extensive rail infrastructure and the 
Brooklyn-Queens-Nassau-Suffolk market region. 

Norfolk Southern (NS).  Norfolk Southern traffic (and to a lesser extent CSX traffic) can move south of 
Fresh Pond along the Bay Ridge Branch (via NYAR), interchange with New York New Jersey Rail at Bay 
Ridge, and then transported by railcar float across New York Harbor to Jersey City, NJ.  From Jersey City, 
interchange traffic is handed off to Conrail, moves through the Conrail Shared Assets area (which is 
under joint NS-CSX ownership). Conrail places traffic into NS or CSX trains originating on the Shared 
Asset, which move through New Jersey and into Pennsylvania and the national rail network.  

Canadian Pacific Railroad (CP), Canadian Pacific sought and received right to interchange with the NYAR 
as part of the CSX/NS acquisition of Conrail.  After physically operating trains to and from Fresh Pond for 
multiple years, CP reached a commercial arrangement with CSX for CSX to haul CP interchange traffic, 
remaining in CP accounts, to and from the NYAR.  In this fashion, CP retains a functional exchange of 
traffic without physically handling the traffic south of Albany NY.  This is an example of “haulage” as 
described earlier. 

Amtrak.  Amtrak owns and maintains the portion of the Fremont Secondary between Sunnyside 
Junction in Astoria, Queens and the Port Morris Connection in the Bronx.  This includes all maintenance 
obligation for the Hell Gate Bridge.  CSX owns and maintains the Fremont Secondary between the Port 



MTA Bay Ridge BQC Feasibility Study 
Freight Service Assessment 
 

17 
 

Morris Connection and Oak Point Yard and between Sunnyside Junction and the connection with LIRR 
owned (NYAR operated) track. The actual cut point was moved in 1978 to the northern bridge abutment 
(railroad direction eastern) of the bridge over the LIRR Lower Montauk Branch.  

5.3.3 Interchange Yards and Customer Sidings 

Within the Bay Ridge Branch and Fremont Secondary alignment, two interchange yards are located in 
the Fresh Pond Terminal Zone (Fresh Pond Yard and Fremont Yard)  and one is located in Bay Ridge (65th 
Street Yard); and customer sidings are located at various points on the Bay Ridge Branch and Fresh Pond 
Terminal Zone.  These interchange yards are critical for exchanging freight between NYAR and NYNJR, 
CSX, and PWRR, while the sidings are essential to provide direct rail service to customers. 

Fresh Pond Terminal Zone (Fresh Pond Yard and Fremont Yard) in the Glendale area of Queens is 
operated by the NYAR, and accommodates operations in the north-south direction (between the Bay 
Ridge Branch and Fremont Secondary) and east-west direction (along the Lower Montauk Branch).  
Fremont Yard is oriented generally north-south alongside the Bay Ridge Branch at an upper elevation; 
Fresh Pond Yard is oriented generally east-west alongside the Lower Montauk Branch at a lower 
elevation.  There is a direct connection between the Bay Ridge Branch and Fremont Secondary via a two-
track bridge crossing over the Lower Montauk Branch and Fresh Pond Yard.   

• Fresh Pond Yard consists of two main operating segments – five tracks west of the bridge (the West 
Yard), and nine tracks east of the bridge (the East Yard).  Access between the Bay Ridge Branch  and 
the yard is via a wye connection running north from the Bay Ridge Branch   

• Fremont Yard consists of two sets of tracks located south of the Fresh Pond wye connector (see 
Figure 8).  Currently both CSX and PWRR physically interchange traffic with NYAR at Fremont.  CSX 
and PWRR both deliver their trains on the upper level, and NYAR moves all traffic to and from Fresh 
Pond Yard.  CSX delivers its inbound trains to the “Irons” south of Fremont and picks up its outbound 
trains from Track 5 north of the Lower Montauk Bridge.  PWRR both delivers and picks up 
interchange traffic on the Irons south of Fremont. 
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Figure 8: Fremont Yard and Approach to Fresh Pond Yard 

 

Source: NYAR, 2020 

65th Street Yard in the Bay Ridge area of Brooklyn is operated by NYNJR and serves the two NYNJR rail 
float service that commenced operation in 2012.  The yard consists of nine main tracks that join to cross 
a two-track rail float transfer bridge, accommodating railcar movements to and from deck barges.  The 
yard includes several other support tracks and provides a direct connection northbound to a line 
running through the Brooklyn Army Terminal and in the First Avenue right of way, connecting to the 
South Brooklyn Marine Terminal (39th St.) and the Sims Municipal Recycling facility (29th St.).  65th Street 
also accommodates the loading and unloading of railcars to storage areas and pickup/delivery trucks.  
65th Street is the endpoint of the Bay Ridge Branch, and NYAR delivers and picks up railcars either 
immediately east of the yard, or in the yard itself.  See Figure 9. 
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Figure 9: 65th Street Yard 

 

Source: NYAR, 2020 

The locations of customer sidings (by milepost) are illustrated in Figure 7 preceding and listed and 
described in Table 7 following. 

 

 

 

 

 

 

 

 

 

 

 



MTA Bay Ridge BQC Feasibility Study 
Freight Service Assessment 
 

20 
 

Table 7:   Freight Customers and Switches between Fresh Pond and 65th Street 

Customer Approximate Location and Description 

Glenwood Mason Supply MP 5.5, approximately 250’ east of Albany Avenue overgrade bridge. Siding on 
north side of ROW 

Favorite Plastics 
MP 6.3, approximately 200’ west of Kings Highway bridge. Siding on south side 
of ROW 

Brooklyn Resource Recovery 
Double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge). South side of ROW 

Manhattan Beer (Inactive) 
MP 6.4, approximately 800’ east of Kings Highway Bridge. Siding on North Side 
of ROW 

Brooklyn Terminal Market 
MP 7.1, approximately 200’ east of Remsen Avenue bridge. Siding on south 
side of ROW 

NYCTA (Linden Shop and Yard) 

Accessed via the NYCTA run around track (MP7.6 to MP 8.2); approximately 
between Rockaway Avenue bridge and New Lots Avenue bridge. Switch to 
Linden Shop and Yard located on runaround track at approximately MP 8.1 
(east of Linden Boulevard bridge). 

Heritage Storage Track 
MP 8.3. Approximately 400’ west of NYCTA yard access bridge. Storage track is 
approximately 1,000’ long on east (railroad south) side of ROW. 

Gershow Recycling 
MP 9.2, approximately 60’ east of Glenmore Avenue overgrade bridge. 700’ 
siding on west (railroad north) side of ROW 

CBS Foods 
MP 10.1, approximately 500’ west of Central Avenue bridge. Siding on west 
(railroad north) side of ROW 

Fresh Pond Terminal Zone 

Fremont Yard 
 East of Central Avenue Bridge (approximately MP 10.1), ROW expands 

to four tracks between Cooper and Myrtle Avenue bridges for 
approximately 1 mile.  

Interchange Tracks 
 ROW narrows to two tracks, then expands again to four tracks 

between 65th Street Bridge and Fresh Pond Truss bridge. 

Source: NYAR, LIRR 2020 
 

5.3.4 Train Moves and Railcar Volumes 

The Bay Ridge Branch and Fremont Secondary together are critically important to freight rail in the New 
York City and Long Island region. Freight rail traffic on the entire LIRR network has increased 
substantially over the past two decades, growing from approximately 10,000 carloads annually in 1996 
to approximately 30,000 carloads in 2018. This figure includes trips that either originate or terminate on 
the LIRR system. The ‘other end’ of the rail trip may be on Long Island, in New Jersey, in New England, or 
anywhere on the national rail freight network.  Primary commodities handled by NYAR include 
lumber/cement/steel/other construction materials, food and beverage products, fuels, plastics, paper, 
scrap metal, construction & demolition debris, and containerized municipal solid waste.   

The project consultant team met with NYAR, NYNJR, and LIRR on March 12, 2020 to obtain and discuss 
the information provided in Sections 5.3.4 and 5.4 of this Memo.  Note that traffic volumes are 
expressed in terms of train movements and carload movements, not tonnage as with FAF.  Generally, a 
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loaded railcar can handle anywhere from 20 tons (intermodal) to 80 tons (bulk), or even 100 tons (on a 
heavy-capacity line).  For purpose of this study, and particularly central to the issue of compatibility of 
freight and passenger operations, understanding the number of train and railcar moves is especially 
important.   

Key performance indicators for Bay Ridge Branch and Fremont Secondary traffic are summarized in 
Table 8 and Table 9. 

Table 8: Bay Ridge Branch Key Performance Indicators 

Indicators Value 

Revenue Railcars Interchanged with 
NYNJR, 2019 4355 

Revenue Railcars (to/from NYNJR or 
CSX) for Branch Customers, 2019 

2601 Total 
 

Brooklyn Resources = 868 (mostly NYNJR) 
Brooklyn/Glenwood Mason = 2 

CBS Foods = 137 
Circus Fruits = 48 

Favorite Plastics = 34 
Gershow Metals = 1400 (mostly NYNJR) 

MTA-NYC Transit = 62 
T&C Tropical = 30 

Terminal Produce = 20 

Daily Train Moves (Typical) 

One round-trip, Fresh Pond to 65th Street and return, per day 
Evening operation, typically 1900-0200 (7-hour window) 

Round-trip time varies based on number of customer spots -- can be 
anywhere from 2.5 to 12 hours  

10-mile per hour maximum operating speed 
Single track, no passing sidings, no directional conflicts  

Typically 15 cars per train (2019) 
Source: NYAR-NYNJR-LIRR (March 12, 2020) 
 

Table 9: Fremont Secondary Key Performance Indicators 

Indicators Value 

Railcars Exchanged with CSX 

One train arrival, one train departure per day, 7 days per week 
Occasionally two trains per day 

Target arrival between 0300 and 0700, but often 0900 to 1300 
NYAR delivers MSW cars to CSX pickup track by 0600 

10-mile per hour maximum operating speed, approx. 1 hour from Hell 
Gate Bridge to Fresh Pond 

Railcars Exchanged with PWRR 
One train arrival, one train departure per day, 3 days per week 

Target arrival between 0200 and 0500 
Target departure between 1600 and 1900 

Source: NYAR-NYNJR-LIRR (March 12, 2020) 
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Additional freight operations occur on the portion of the LIRR-owned Montauk Branch that runs 
between Long Island City and Jamaica stations, in Queens. This section is known as the Lower Montauk 
Branch. The line generally operates at street level with grade crossings, with cut sections and viaducts in 
some areas. Local passenger operations along the Lower Montauk were discontinued in 1998.  Control 
of the branch was transferred to the NYAR for freight operations in 2013. A 20183 study to evaluate 
options to restore passenger service to the Lower Montauk Branch has not yet resulted in further 
definitive actions to reinstate passenger service at any location. 

5.4 Future Growth and Expansion  

5.4.1 Potential Impacts of Cross Harbor Freight Program 

The Cross-Harbor Freight Program is one of the proposed changes to freight infrastructure within the 
region. This improvement will directly affect the BQC alignment.  A proposed Cross-Harbor Rail Tunnel 
from New Jersey to Brooklyn would use the Bay Ridge Branch and Fremont Secondary to serve local 
(Brooklyn-Queens-Nassau-Suffolk) traffic.  These lines would be upgraded to two operating tracks 
accommodating long (5,000 to 10,000 foot) double-stack container trains and a series of serving yards 
would be improved and/or developed.   

The Tier I Environmental Impact Statement (EIS), released in September 2015, recommends a Rail 
Tunnel Alternative under the “Seamless” operating scenario, which reflects reductions in interchange 
delays and costs in the east-of-Hudson region. With the proposed tunnel, 21 new trains per day would 
be added (over and above the “no build” condition) to the Bay Ridge Branch, and 12 new trains per day 
would be added to the Fremont Secondary, as illustrated in Figure 10 following. 

 
3 https://www1.nyc.gov/html/dot/html/about/lower-montauk-study.shtml 

https://www1.nyc.gov/html/dot/html/about/lower-montauk-study.shtml
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Figure 10: Cross Harbor Freight Program Tier I EIS: 2035 Daily Train Movements with Rail Tunnel 

 
Source: Cross-Harbor Freight Program DEIS 
 
 
The Tier I EIS forecast “Seamless” tunnel alternative would carry 9.6 million tons of additional freight rail 
tonnage, over and above baseline growth in current freight rail services.  Of this, 4.0 million tons would 
be pass-through freight (diverted from long-haul trucking services);  another 5.6 million tons would have 
a local origin or destination (diverted from long-haul trucking services, relocated from rail terminals in 
Northern New Jersey, and relocated from container transload points in Northern New Jersey).   The full 
Tier I forecast is illustrated in Figure 11 following. 
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Figure 11: Cross Harbor Freight Program Tier I EIS: 2035 Annual Freight Rail Tonnage by Alternative 

 

While the Tier I EIS projections in 2015 were considered reasonable for evaluating potential 2035 “With 
Project” impacts, it should be noted that the Tier I EIS forecasts and operating plans are being refined in 
the ongoing Tier II EIS.  It is believed that Tier II may set higher – not lower – targets for additional rail 
activity, but this remains to be determined. 

 

5.4.2 Anticipated Growth and Expansion Independent of Cross Harbor Freight Program 

Even absent a major freight rail infrastructure development program like Cross Harbor, substantial 
growth in freight rail tonnage in the study area is anticipated.  As previously noted, the FAF forecast 
shows a near-tripling of tonnage from 2020 to 2045, led by growth for waste and scrap, plastics and 
rubber, other chemical products, other prepared foodstuffs, machinery, basic chemicals, wood products, 
and pulp and paperboard. 

Both NYAR and NYNJR are planning for significant growth in these commodity groups in the near-term, 
through year 2025, as summarized in Table 10. 

• NYNJR plans to upgrade the frequency and capacity of its float service.  Currently NYNJR makes 2 to 
4 trips per day with lower-capacity deck barges; by 2025 NYNJR expects to make 3 to 6 trips per day 
with higher-capacity (18 railcars) barges, allowing it to handle 20,000 railcar round-trips annually.  
Growth will be driven by the mix of commodities identified by FAF and may possibly include 
containerized MSW which is not currently moving over the float. 
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• NYAR expects to accommodate NYNJR growth by adding a second daily round trip from Fresh Pond 
to 65th Street.  Because of operating constraints – limited capacity at Fresh Pond, round-trip 
duration when serving customer sidings, and single-track line – the second trip will need to be in the 
daytime hours, not in the overnight hours.  NYAR also hopes to grow its direct service to customer 
sidings, and to develop new customer access points, as discussed below. 

• NYAR also expects to substantially increase its interchange activity with CSX and PWRR, with 
increasing train activity by both railroads on the Fremont Secondary.  CSX would likely add a second 
regular daily trip, while PWRR would accommodate growing volume by going to every-day 
operation.  Growth will be driven largely by the FAF commodities, and by continued expansion of 
containerized MSW handling due in part to the closure of the Brookhaven landfill and evolving 
public policy direction.   
 

Table 10: Anticipated Changes in Daily Freight Train Moves, 2025 

Service Current and Projected Year 2025 Operations 

Bay Ridge Branch 

Current: One round-trip, Fresh Pond to 65th Street and return, per day; 
evening operation, typically 1900-0200 (7-hour window) 

 
Future:  add second daily round-trip, daytime hours 

 

Fremont Secondary, CSX 

Current: One round-trip per day, occasionally two; target arrival 
between 0300 and 0700, but often 0900 to 1300 

 
Future:  add second daily round-trip, schedule undetermined but would 

need temporal separation due to Fresh Pond capacity constraints 
 

Fremont Secondary, PWRR 

Current: One round-trip per day, 3 days per week; target arrival 
between 0200 and 0500; target departure between 1600 and 1900 

 
Future: move to 7-day operation with one round-trip 

 
Source: NYAR-NYNJR-LIRR (March 12, 2020) 
 
 
To expand service opportunities for local customers, NYAR and NYCEDC are exploring opportunities to 
provide or improve sidings at three locations: 

• At MP1-MP2, between 8th Avenue and 14th Avenue at the western end of the Bay Ridge Branch, 
provide two-track yard to handle boxcars (produce and building materials) and bulk cars 
(aggregates, flour, oils) 

• Near the New Lots section of Brooklyn, between Heritage Paper and the East New York Tunnel, 
develop third-party logistics transload facility with covered dock and supporting enclosed 
warehouse space, with 5-6 car capacity 
 

• At Heritage Paper, improve existing siding for boxcar/bulk railcar handling 
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Given the known capacity constraints of the Fresh Pond Terminal Zone and Fremont Yard, NYAR is also 
advancing a program to expand its interchange capacity by adding storage/support tracks at East New 
York and other locations.  According to NYAR, Fresh Pond has a handling capacity of approximately 
35,000 railcars per year, and planned improvements will be necessary to increase its capacity.   

5.4.3 Implications for Passenger Service Alternatives 

If the Cross-Harbor program advances, it will generate significant numbers of daily movements of long 
scheduled high-value freight trains, which could lead to difficult challenges in scheduling non-freight 
movement over the same tracks.  The program also envisions double-tracking the Bay Ridge Branch and 
Fremont Secondary, reducing the amount of right-of-way that could be available for the construction of 
a parallel transit facility or non-FRA compliant rail modes (e.g. subway light rail).  Given that any 
determination on when or whether to advance the Cross-Harbor program will need to await the 
completion of the Tier II EIS process, additional engineering, and financing, it may be some time before 
the need to address its impacts is conclusively determined.   

On the other hand, the effects of growth anticipated by NYAR and NYNJR are near-term (2025) and 
grounded in proven markets, and both railroads are already planning and investing to accommodate it.  
Therefore, the Freight Service Assessment should at a minimum respond to and accommodate their 
2025 operating projections.  With respect to the evaluation of alternatives, the main take-aways are 
summarized below. 

For alternatives that share the operating single-track rail:   
• There will be increasing freight rail traffic throughout all operating periods on both the Fremont 

Secondary and Bay Ridge Branch, with variable and often uncertain schedules.  Average round-trip 
train speed on the Bay Ridge Branch is likely to decrease, as customer car spots increase and more 
sidings are built or enhanced.  This will substantially increase the challenge of scheduling and 
managing mixed freight and passenger traffic over the line.  The introduction of 24-hour freight 
operations over the Bay Ridge Branch will create additional constraints for passenger operations 
(given that availability of the right-of-way can no longer be assumed during the full daytime period), 
while increases in CSX and PWRR traffic (already subject to schedule variables including but not 
limited to operating windows through Metro-North and Amtrak territory) will likely lead to greater 
schedule uncertainty in addition to greater volume over the Fremont Secondary. 

• Because the corridor is utilized by freight services regulated by the Federal Railroad Administration 
(FRA), any concurrent passenger service operation on the corridor would be regulated according to 
FRA standards for rail crash safety ratings. The federal regulations relating to shared use of freight 
railroad trackage are described in Title 49 of the Code of Federal Regulations (CFR). If FRA 
compliance is not attainable, passenger service must be separated from freight operations, either 
temporally or physically. Physical separation cannot be achieved on shared trackage. And increased 
freight activity will limit possibilities for temporal separation of passenger and freight train service. 
This constraint may have ramifications for passenger service mode choice.  

• Appendix A to Part 211 of 49 CFR describes the prerequisites to obtain a waiver to operate 
passenger light rail service on shared use trackage. Active waivers are in effect for a small number of 
shared track locations in the United States, including on the Conrail trackage between Trenton and 
Camden, NJ. It is nonetheless more straightforward to run concurrent passenger service on shared 
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freight track using passenger railcars that are FRA-compliant for crash safety. This category tends to 
include heavier rail modes, such as EMUs, diesel/electric/dual mode locomotives, and heavy DMUs. 

 
For alternatives that require a parallel busway or a second parallel rail track: 
• The current single track rail line is expected to remain, so available right-of-way will largely be 

unaffected.  However, it is reasonable to anticipate and accommodate the development of 
additional storage tracks and passing sidings along the right-of-way to support overall NYAR 
operating reliability and flexibility, which may constrain the available right-of-way at certain 
locations.  

The operating scenario for year 2025 basically accommodates a doubling of freight rail traffic compared 
to current conditions.  It is worth remembering that the FAF forecast anticipates a tripling of freight rail 
traffic by 2045, so it is entirely possible that beyond 2025, NYAR might need to add a third daily round-
trip to the Bay Ridge Branch, CSX might need to add a third daily round-trip over the Fremont 
Secondary, and PWRR might need to run more than one daily round-trip over the Fremont Secondary on 
some days.  Such operational expansions would, of course, exacerbate the main effects (schedule 
conflicts on shared lines, availability of right-of-way for construction of parallel facilities) noted above.   

The Fatal Flaw Screening of Initial Alternatives (Task 9) and Analysis of Feasible Alternatives (Task 10) 
will provide more detailed evaluations of potential conflicts, constraints, and opportunities related to 
shared freight and passenger traffic in the alignment, considering future freight operating projections as 
well as the potential Cross-Harbor tunnel, as appropriate. 
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6.1  Introduction 
The Brooklyn-Queens Connector (BQC) Feasibility and Alternatives Analysis Study (Bay Ridge Connector 
Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the feasibility of 
adding passenger transit service to the currently freight-only, all -diesel rail right-of-way (ROW) 
extending from Bay Ridge in southwestern Brooklyn to Astoria in northwestern Queens. The rail corridor 
consists of the Long Island Rail Road (LIRR)-owned Bay Ridge Branch (BRB) and the CSX-owned Fremont 
Secondary. The corridor was identified as a potential location for new service that would provide more 
direct transit options to serve new job growth in the outer boroughs of New York City while relieving 
congestion on current Manhattan-bound subway lines. This study is intended to determine the 
feasibility of adding passenger service options to the corridor without interfering with existing and 
planned passenger operations on the Hell Gate Line (Amtrak and Metro-North) north of the Fremont 
Secondary, or with existing freight operations that are projected to grow in scope and scale in the near- 
and long-term future.  

6.2  Screening Process 
The goal of Task 6 - Development of Screening Assessment Criteria is to establish methods to screen 
proposed alternatives at two stages of the study: 

• Fatal Flaw Screening Criteria – methods to assess at a high concept level each of the alternatives 
in terms of their ability to meet the study’s goals and objectives, and to eliminate those Initial 
Lists of Alternatives that would be unlikely to meet those goals. 

• Alternatives Analysis Screening Criteria – methods to assess and rank the feasible alternatives  
developed and analyses in greater detail under Task 10. 

6.2.1. Development of the Screening Criteria 
The screening criteria were developed to address the project purpose, needs, goals and objectives. The 
purpose of the Bay Ridge Connector Study is to identify and assess ways to improve transit mobility and 
connectivity within the Study Area. The identified study needs to be addressed by the alternatives 
include: 

• Need 1: Support Socioeconomic Growth Patterns   
• Need 2: Better Connections to and between Subway Services  
• Need 3: Better Transit Connection to Study Area Worksites  
• Need 4: Cost-effective transit/freight systems within existing right-of-way 
• Need 5: Coordination of Passenger and Freight Services 
• Need 6: Reducing Roadway Congestion by Increasing Transit Share in Travel Markets 

The following goals and objectives were developed to evaluate the effectiveness of alternative service 
improvements in addressing the transportation needs of the Study Area. These, along with the 
underlying needs, form the basis for defining and applying screening criteria in an alternatives analysis 
study framework. 

• Goal 1: Improve transit service for Primary Study Area residents and workers for trips 
throughout Brooklyn and Queens, and increase overall transit share in Study Area travel 
markets. 
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Objectives: 

• Improve transit access (frequency, reliability, trip times) for Primary Study Area residents to 
employment and commercial centers. 

• Improve transit connections to subway and other major transit networks for Primary and 
Secondary Study Area residents, providing better connections to areas of anticipated job 
and population growth in Brooklyn and Queens, and support for reverse commute travel to 
Long Island. 

• Provide service for non-work trips, especially in the off-peak periods and reverse-peak 
directions, to serve shopping and other personal trips, and trips to and from large employers 
(especially medical and educational institutions) with high visitor volumes and work shifts 
outside of traditional peak commuting periods.  

• Relieve congestion on Manhattan-bound subway lines. 
• Goal 2: Improve transit access to employment centers within and adjacent to the Primary 

Study Area to increase the relatively low transit share of work trips to the area. 

Objectives: 

• Improve transit access (frequency, reliability, trip times) to Primary Study Area employment 
centers from major workforce areas. 

• Provide services or service connections to enhance work trips access by transit from 
workforce areas presently dominated by auto use. 

• Improve transit network connections that can allow better service to currently underserved 
areas and increase overall transit share in Study Area travel markets. 

• Goal 3: Maximize the use of the rail corridor itself to avoid the use of adjacent same-grade or 
above-grade roadways or other public or private spaces to the maximum extent possible.  

Objectives: 

• Maximize the percentage of proposed transit alignment with the existing rail corridor ROW. 
• Propose street-level stations that maximize connections to other transit modes and provide 

convenient bike/pedestrian access. 
• Provide system and service patterns that enable necessary freight operations and 

supporting infrastructure investment to occur in the corridor 
 

• Goal 4: Provide cost-effective transit service improvements. 

Objective: 

• Capital investment and operating costs of alternatives that yield measurable traveler 
benefits and that are within a cost-effective range. 

• Goal 5: Support programmed economic development opportunities along the corridor by 
promoting transit-oriented development and opportunities for public-private investment, 
while reflecting existing community character and land use pattern. 

Objectives: 
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• Locate stations in areas that support existing or planned development plans and underlying land 
use plans. 

• Support public sector initiatives that would allow for potential joint development that would 
attract economic growth to the station area and create the potential for shared public-private 
investments. 

6.3  Fatal Flaw Screening Criteria 
The fatal flaw screening process is the first step in refining a study’s alternatives based on the high-level 
understanding of potential modes and alignments, constructability and operability, as presented in the 
Initial Long List Alternatives. The focus of this screening is to eliminate from further consideration those 
potential alternatives with characteristics that are likely to prevent their implementation, and to focus, 
instead, on realistic alternatives in subsequent analyses under Task 10. The Fatal Flaw screening criteria 
are based more in issues that are easier to identify and assess at a very preliminary level of design and 
planning, and without the extensive studies of capital and operating costs, ridership, mode shift/transit 
market share, station development and other factors that can be utilized in the more fine-grained 
screening of feasible alternatives.  

6.3.1. Initial Long List Alternatives 
Figure 1 presents the Initial Long List Alternatives, which include 12 alternatives broken out initially into 
six modal groups: 

• Commuter Rail 
• Subway 
• DMU (Diesel Multiple Unit) 
• LRT (Light Rail Transit) 
• BRT (Bus Rapid Transit) 
• AGT (Automated Guideway Transit) 



  

1 
 

The types of alignment they could require, especially whether the transit vehicles under each alternative 
would utilize rail freight tracks or otherwise interact with rail freight operations, are also noted. At this 
preliminary stage, each alternative is assumed to have the same number of stations and average station 
spacing, and the potential need for a maintenance and storage facility (MSF) within the ROW is also 
noted. These alternatives will be further developed under Task 8 prior to fatal flaw screening, although 
still as high-level concepts in terms of engineering or operations. It is assumed at this stage that a 
reasonable level of transit-type service would be provided under each alternative, although what that 
level might be has not yet been specified, from the 24/7 type service of NYCT’s subway operations to 
more limited service, both in terms of frequency or hours of operation – the latter a likely option given 
the need to share the corridor’s space or operational windows with rail freight operations. 
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Figure 1 Initial Long List Alternatives 



  

3 
 

6.3.2. Fatal Flaw Criteria 
The following Fatal Flaw Criteria would be utilized to analyze and rank the Initial Long List Alternatives 
and then screen out those that would not warrant further detailed consideration in later study tasks 
through their likely inability to meet key study goals and objectives. While based on the goals and 
objectives presented in Section 6.2.1, the level of detail and approach to ranking and scoring reflects the 
limited amount of design and operational details of the Initial Long List Alternatives and Feasible 
Alternatives. The results of which will be reflected in the Alternatives Analysis Screening Criteria are 
discussed later in this memo. Therefore, the following are the proposed Fatal Flaw Screening Criteria:  

Potential for High Capital Costs and High Complexity of Construction 
• Would the Alternative likely involve very high construction costs? A key policy element of the 

proposed transit corridor is to develop it at considerably lower cost due to the availability of an 
existing ROW. Would the likely proposed elements of the alternative’s alignment, stations or other 
elements entail very high capital costs due to regulatory, engineering or construction complexity 
sufficiently to preclude a cost-effective project suitable for funding?  

• Would the Alternative likely involve a high level of construction complexity and risk? Design and 
construction complexity often lead to longer construction schedules, with a risk of schedule delays 
and cost overruns. Would development of the alternative likely include design elements and 
associated construction that would require very complex designs and/or a high degree of 
construction complexity, with potential risks to schedule and costs?   

• Would the Alternative have the ability to mitigate freight operation complexity? The alternative 
may operate parallel to the existing freight at different elevation, or sharing tracking with existing 
freight track. Would development of the alternative have the ability to reduce potential impact on 
the projected freight operation?  

Effective Use of Available Right-of-Way (ROW) 
• Would the Alternative utilize the available  right-of-way, or minimize the need for additional 

ROW? Some alternatives, based on the space requirements of the mode itself, trackage 
requirements and other factors, would make the available ROW insufficient, requiring ROW 
acquisition and alignment development outside of the ROW, with potential displacements to 
residents, businesses, or institutions or other related factors (e.g., parks) that would make an 
alternative costly and challenging to implement. Would the alternative likely maximize the use of 
the properties and communities? 

Provide Reasonable Transit/Freight Service 
• Would the alternative’s likely provide reasonable transit/freight service frequencies? The ability 

to provide reasonable transit frequencies, especially in the broad commuter periods, is critical to 
the attractiveness to Study Area residents and to those worker and visitors traveling to major 
employment or other centers within the Study Area. Providing bi-direction services is particularly 
critical to increase the effective worker pool available Study Area.  

Connect Effectively with Existing Corridor Transit Services 
• Would the Alternative’s mode and alignment requirements provide effective connections to 

existing bus, subway and commuter rail services in the corridor? As documented in the Task 2 
Purpose and Need Report, there are numerous existing transit services within the Study Area. A 
lack of a direct connection, or one with inefficient direct or indirect connection between an 
alternative and key stations or stops of existing services along the corridor, would reduce the 
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attractiveness to Study Area residents and to those traveling to major employment or other centers 
within the Study Area.  

6.3.3. Fatal Flaw Screening Scoring 
The Alternatives Analysis Screening process discussed in Section 6.4 will have relatively detailed criteria 
that reflect the greater level of concept design and operations of the Feasible Alternatives and the 
expanded analyses of costs, ridership and other factors under Task 10, with a ranking process built 
around both qualitative and quantitative metrics. In contrast, the Fatal Flaw Screening scoring will be 
primarily on a Yes-No basis – i.e., would an alternative be able to provide reasonable transit services as 
defined in the criteria? Would it maximize the use of the ROW and minimize the acquisition of additional 
ROW properties? The results of this initial screening would be shown in tabular format, with check 
marks or Harvey Ball-type symbols, supported by brief statements as to why each alternative warranted 
the scoring shown in the tables.  

The Study Team will have screening workshop involving key engineering, planning and operational staff 
and Steering Committee representatives to review each alternative and produce the draft scoring and 
supporting rationales for these results, along with the associated recommendations for Feasible 
Alternatives to continue to the next study phase. These will then be discussed with the Steering 
Committee and presented to the TAC for potential comment and feedback. Based on these reviews, the 
Study Team will revise the report and finalize the selection of the Feasible Alternatives.  

 

6.4  Alternatives Analysis Screening Criteria 
The Alternatives Analysis Screening process, as discussed below, will provide a relatively detailed set of 
screening criteria that reflect the greater level of concept design and operations of the Feasible 
Alternatives, as compared to the more qualitative Fatal Flaw Screening to be conducted under Task 9 on 
the Initial Long List Alternatives.  

6.4.1. Development and Assessment of Feasible Alternatives  
Under Task 10, the Feasible Alternatives will be further advanced in terms of concept plans (e.g., track, 
stations, other required infrastructure, and initial operating plans). For these Feasible Alternatives, 
order-of-magnitude capital and operating costs will be developed. Ridership will also be projected under 
each alternative, the results of which will contribute to a quantitative and qualitative evaluation that 
takes advantage of the greater level of project development and associated assessment of their cost-
effectiveness, constructability and potential environmental impacts on the rest of the transit network.  

6.4.2. Alternatives Analysis Screening Criteria 
The Alternatives Analysis screening criteria will effectively evaluate each Feasibility Alternative’s ability 
to meet the study goals and objectives, as shown in Table 1. The proposed metrics include, but are not 
limited to, the following data types:  

• Daily/Annual Ridership: The ridership model results completed for each Feasible Alternative will 
provide inputs to evaluate Goal 1 (Improve transit service for Primary Study Area residents and 
workers for trips throughout Brooklyn and Queens) and Goal 2 (Improve transit access to 
employment centers within and adjacent to the Primary Study Area to increase the relatively low 
transit share of work trips to the area), across a variety of demographics. 
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• Demographic (population) Data: Feasible Alternatives will be evaluated based on station location 
with respect to the number of residents living near the proposed station locations and the 
population density around those station locations.  

• Travel Time: Estimated travel time (using the travel demand model results) will be calculated to 
evaluate anticipated travel time savings between existing conditions and each Feasible Alternative’s 
future condition. Travel time savings between sample origin and destination pairs will be evaluated, 
as well as the transfer time between modes or transit lines that will be associated with each Feasible 
Alternative.  

• Costs: Capital as well as Operations & Maintenance costs will be developed for each Feasible 
Alternative to best evaluate the individual investment from both a start-up (capital) investment as 
well as annual (maintenance) perspective.  

For each of the performance measures provided in Table 1, some form of scoring will be applied to 
evaluate Feasible Alternatives against each goal and objective, and overall. The following section 
describes possible screening scoring methodologies.  

 

6.4.3. Alternatives Analysis Screening Scoring 
The comparative assessment of alternatives – how they would be “scored” against the identified criteria 
– can be done a number of ways. The assessment measures used from the planning, engineering and 
related studies provide both numbers (costs, ridership, mode share) and more qualitative results that 
warrant an ordinal “high, medium, low” or binary “Yes/No” result. With a relatively small number of 
Feasible Alternatives projected (no more than three), these results can be presented in their various 
forms without creating an overall numerical score, or for each criterion a numerical value can be given 
as its score. For example, using a scale of 0 through 3, the score number would indicate how successfully 
each Feasible Alternative would meet the criteria under each objective as well as the overall set of goals. 
A higher numeric score would indicate that an alternative would more fully meet these measures. These 
scores, therefore, provide a simple measure of the relative merit of each alternative. If a specific 
criterion’s evaluation is binary (Yes/No), the Feasible Alternative would receive a score of 0 if it does not 
meet the criterion and a 3 if it does.  

The sum of the points will be used to assess and rank the ability of the Feasible Alternatives to meet the 
study goals and objectives. As the analysis proceeds, the exact criteria and metrics may evolve as 
Feasible Alternatives become more developed, to ensure that each criterion and the metrics used to 
score it provide a meaningful differentiator among the alternatives. 
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Table 1: Study Goals, Objectives and Proposed Screening Criteria 

Study Goal Objective Screening Criteria Proposed Metrics 

Goal 1: Improve transit 
service for Primary Study 
Area residents and 
workers for trips 
throughout Brooklyn and 
Queens. 

 Improve transit access (frequency, reliability, trip times) for 
Primary Study Area residents to employment and commercial 
centers. 

1A. Provides access for Primary Study Area residents to identified 
existing employment and commercial centers, and trip generators in and 
outside the Study Area. 

Daily/Annual Ridership to Select Existing Employment Centers 
increases over existing (based upon ridership results). 

 Improve transit connections to subway and other major transit 
networks for Primary and Secondary Study Area residents, 
providing better connections to areas of anticipated job and 
population growth in Brooklyn and Queens, and support for 
reverse commute travel to Long Island. 

1B. Provides connections to identified growth centers (employment and 
commercial) and new trip generators in and outside the Study Area. 

Daily/Annual Ridership to Select Identified Growth Centers increases 
over existing (based upon ridership results). 

 Provide service for non-work trips, especially in the off-peak 
periods and reverse-peak directions, to serve shopping and 
other personal trips, and trips to and from large employers 
(especially medical and educational institutions) with high 
visitor volumes and work shifts outside of traditional peak 
commuting periods. 

1C. Provides connections to identified existing community attractors in 
and around the Study Area. 

Daily/Annual Ridership to Select Identified Community Attractors 
increases over existing (based upon ridership results). 

 Relieve congestion on Manhattan-bound subway lines. 1D. Provides connections to identified existing employment and 
community attractors other than the Manhattan CBDs. 

Daily/Annual Ridership to Select Identified non-Manhattan Community 
Attractors increases over existing (based on ridership modeling 
results). 

Goal 2: Improve transit 
access to employment 
centers within and 
adjacent to the Primary 
Study Area to increase 
the relatively low transit 
share of work trips to the 
area. 

Improve transit access (frequency, reliability, trip times) to 
Primary Study Area employment centers from major workforce 
areas  

2A. Maximizes change in transit mode share to areas with high 
employment density in the Primary Study Area. 

Total population within ½-mile of station locations (based upon total 
population and average population density data). 

Provide services or service connections to enhance work trips 
access by transit from workforce areas presently dominated by 
auto use.  

2B. Optimizes station spacing within mode-specific parameters to 
maximize ridership. 

Mode-specific parameters for station spacing (see APTA and TRB) to 
be utilized as benchmark for each alternative (also dependent on 
distance between stations).  

2C. Maximizes number of automobile trips diverted to transit (net new 
transit riders).  

Total net travelers diverted to transit modes by travel market (based 
on ridership modeling). 

2D. Maximizes overall number of trips using the transit service, including 
trips from more transit-dependent areas (i.e., with low automobile 
ownership).  

% increase in transit ridership in areas with low automobile ownership. 

2E. Creates customer travel time savings.   Estimated travel time savings as compared between existing and 
Build alternatives. 

Improve transit network connections that can allow better 
service to currently underserved areas and increase overall 
transit share in Study Area travel markets. 

2F. Maximizes new ridership in lower-income communities.  Evaluate % increase in transit ridership to/from low-income areas.  

Goal 3: Maximize the use 
of the rail corridor itself to 
avoid the use of adjacent 
same-grade or above-
grade roadways or other 
public or private spaces to 
the maximum extent 
possible. 

Maximize the percentage of proposed transit alignment with 
the existing rail corridor ROW.  

3A. Minimizes the need to acquire properties (especially private) adjacent 
to the existing rail corridor ROW. 

Number of private properties that would need to be acquired for the 
alternative. 

Propose street-level stations that maximize connections to 
other transit modes and provide convenient bike/pedestrian 
access.  

3B. Provides stations that offer convenient intermodal transfers. Average transfer time between existing local bus, subway, or 
commuter rail and future Bay Ridge Connector transit service. 

 

3C. Accommodates bicycles at stations.  Space likely available at station/stop for bicycle parking. 
3D. Accommodates bicycles on vehicles. Bicycles likely permitted on vehicles. 

Goal 4: Provide cost-
effective transit service 
improvements. 

Determine relative capital and operating costs per new transit 
rider, and traveler benefits (travel time savings).  

4A. Maximizes constructability/minimizes level of construction complexity 
and risk. 

Qualitative assessment of how the proposed alternative utilizes 
existing transit infrastructure.  

4B. Minimizes estimated capital cost. Capital Cost 
4C. Minimizes estimated capital cost per trip.  Capital Cost per trip 
4D. Minimizes estimated O&M cost per trip. Annual O&M cost per trip 
4E. Maximizes estimated farebox recovery ratio.  Estimated farebox recovery ratio 
4F. Minimizes net annual O&M costs (and annual O&M cost per new 
customer). 

Annual O&M Cost per new customer 
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DRAFT 

Study Goal Objective Screening Criteria Proposed Metrics 
Goal 5: Support 
programmed economic 
development opportunities 
along the corridor by 
promoting transit-oriented 
development and 
opportunities for public-
private investment, while 
reflecting existing 
community character and 
land use pattern.  

Support public sector initiatives that would allow for potential 
joint development that would attract economic growth to the 
station area and create the potential for shared public-private 
investments. 

5A. Maximizes potential for using traditional and alternative funding 
sources, including P3.  

Qualitative assessment of opportunities to support joint development 
at station locations. 

Locate stations in areas that support existing or planned 
development plans and underlying land use plans.  

5B. Maximizes compatibility with recent and ongoing corridor-specific 
plans and regional plans. 

Qualitative assessment of compatibility with current and proposal 
economic development plans. 
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7.1 Introduction 
The Bay Ridge Connector (BRC) Feasibility and Alternatives Analysis Study (“the BRC Study) was 
proposed by the Metropolitan Transportation Authority (MTA) to assess the feasibility of adding 
passenger transit service to the currently freight-only, all -diesel rail right-of-way (ROW) extending from 
Bay Ridge in southwestern Brooklyn to Astoria in northwestern Queens. The rail corridor consists of the 
Long Island Rail Road (LIRR)-owned Bay Ridge Branch (BRB) and the CSX-owned Fremont Secondary. The 
corridor was identified as a potential location for new service that would provide more direct transit 
options to serve new job growth in the outer boroughs of New York City while relieving congestion on 
current Manhattan-bound subway lines. 

The purpose of this report is to document the ridership forecasting methodology and model validation 
for the BRC Study.  Section 7.2 provides a brief overview of the ridership model while Section 7.3 details 
the results of the model validation.  The Task 10 report details the ridership forecasts for alternatives 
modeled. 

 

7.2 Ridership Model Overview 
The MTA’s Regional Transit Forecasting Model (RTFM), developed and supported by AECOM, was used 
to prepare forecasts for this study.  The RTFM, which is built on Caliper’s Transcad platform, is a variant 
of the 4-step ridership forecasting methodology of trip generation, distribution, mode choice and 
assignment.  It is used to forecast changes in ridership on the various modes, resulting from changes in 
population, employment, and other socioeconomic factors, as well as changes in the transportation 
network.  Figure 1 below details the structure of the model. 
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Figure 1 Overview of RTFM Model 

Source: AECOM 

The model, estimates travel by mode and route within 4,629 travel analysis zones (TAZs) in a 28-county 
area covering New York City and its suburbs, northern New Jersey and southeastern Connecticut.  Figure 
2 below depicts the zonal system. 
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Figure 2 Regional View of the RTFM Zonal (TAZ) System 

 

For this study, the BRC Team used a version of the RTFM developed for NYCT and MTA’s Utica Avenue 
and East Side Access/ Penn Station Access projects. This version of the model includes validation 
adjustments for: 

• NYCT Subway and Bus Ridership 
• East Side Access 
• Penn Station Access  
• Utica Avenue Corridor including route B46 Local and SBS 
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Using the Utica Avenue version of the RTFM, which was already vetted by MTA, was particularly relevant 
to the BRC given the need to forecast travel within and between Brooklyn and Queens.  The model 
incorporates further validation elements to develop the BRC Study version of the RTFM as discussed in 
section 7.3. 

 

7.3 Model Validation and Ridership Outputs 
This section describes the model validation procedure and results.  A high level validation approach was 
employed for this study, including the following elements: 

• Grouping study area TAZs into “Superzones 
• Person Trip comparisons and adjustments using ACS/CTPP 
• Mode Choice adjustments focused on Study Area subway and bus comparisons 
• Dynamic Validation using “Straw Person” alternatives to test model reasonableness 

 
These elements are discussed in sections 7.3.1 through 7.3.5 below. 
 
7.3.1 Model Superzones 
Figure 3 below shows the Primary and Secondary Study Areas and other analysis areas defined for the 
BRC Study.   To facilitate adjustments to the trip tables, the RTFM TAZs in these overall areas were 
aggregated into six (6) superzones, or districts: Brooklyn South, Brooklyn North, Queens Central West, 
Queens Central, Queens Northwest and Queens East.  These superzones, which are shown in Figure 3, 
were then subdivided into Primary and Secondary Study Area superzones.   
 
The Primary Study Area is comprised of the corridor’s walkshed – the area within roughly one half-mile 
of the BRC alignment. This area is then divided for analysis purposes into four sub-areas –-   Primary: 
Brooklyn South, Primary: Brooklyn North, Primary: Queens Central and Primary: Queens North.  The 
Secondary Study Area includes the rest of Brooklyn and Queens as shown in Figure 3, and consists of 
ridership capture areas served by subway, commuter rail lines and major bus routes that cross the BRC 
alignment.  
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Figure 3 BRC Primary and Secondary Study Areas 
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7.3.2 Person Trip Table Adjustments 
The Model Home-based Work (HBW) Trip Tables for these areas were updated to more closely match 
Census CTPP Journey to Work Flows by applying scaling factors to these trip ends in the Primary Study 
Area. In order to compare the CTPP flows to Home Based Work Person trips the CTPP flows were scaled 
to the total model home based work trips total with a resulting factor of 1.49 applied to get the CTPP 
flows to match regional HBW model person trips. As Table 1 below shows, before scaling, model work 
trips from the study area were about 57% higher than those  observed in the CTPP data while model 
work trips ending in the Primary Study Area were about 68% higher.  After scaling, these modeled trips 
and trip ends are now about 9% and 12% higher respectively. The same factors were applied to the 
Home-based Other (HBO) and Non-Home-based (NHB) trip tables as the transit trips were significantly 
high throughout the study area.  
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Table 1 Daily Scaled Home-Based Work (HBW) Trips (000s) 

` Scaled CTPP JTW to Model Trips (X1.49) Model HBW Trips (Before Validation) % Difference 
JTW: Trip to/from 

Primary Area Brooklyn Queens Manhattan Others Total Brooklyn Queens Manhattan Others Total Brooklyn Queens Manhattan Others Total 

JTW: Residents at Primary Area 
Primary: Brooklyn South 110 10 63 12 196 156 18 91 44 309 42% 84% 43% 261% 58% 
Primary: Brooklyn North 25 6 19 3 53 37 5 21 11 74 44% -8% 11% 301% 40% 
Primary: Queens Central 5 13 12 3 33 6 22 20 10 58 36% 61% 73% 216% 76% 
Primary: Queens North 5 29 41 7 81 10 49 55 16 130 117% 71% 33% 128% 59% 

All Primary Area 145 57 136 25 363 209 94 187 80 570 44% 63% 38% 223% 57%                 
` Scaled CTPP JTW to Model Trips (X1.49) Model HBW Trips (Before Validation) % Difference 

RJTW: Employees at Primary Area 
Primary: Brooklyn South 117 13 4 25 159 194 19 9 42 265 66% 49% 104% 73% 67% 
Primary: Brooklyn North 16 5 1 4 25 39 10 2 10 61 146% 120% 146% 187% 147% 
Primary: Queens Central 2 11 0 3 16 5 17 0 5 27 108% 60% 11% 58% 65% 
Primary: Queens North 3 32 1 10 47 7 43 1 12 63 104% 32% -20% 22% 34% 

All Primary Area 138 61 7 41 247 244 90 12 69 415 77% 47% 77% 69% 68%                                 
` Scaled CTPP JTW to Model Trips (X1.49) Model HBW Trips (After Validation) % Difference 

JTW: Residents at Primary Area 
Primary: Brooklyn South 110 10 63 12 196 123 11 69 18 221 11% 17% 9% 50% 13% 
Primary: Brooklyn North 25 6 19 3 53 28 5 19 4 57 11% -1% 1% 38% 7% 
Primary: Queens Central 5 13 12 3 33 5 13 12 3 33 6% 1% 0% 0% 1% 
Primary: Queens North 5 29 41 7 81 5 29 41 7 82 15% 1% 0% 1% 1% 

All Primary Area 145 57 136 25 363 162 59 141 32 394 11% 3% 4% 28% 9%                 
` Scaled CTPP JTW to Model Trips (X1.49) Model HBW Trips (After Validation) % Difference 

RJTW: Employees at Primary Area 
Primary: Brooklyn South 117 13 4 25 159 134 14 5 26 180 15% 9% 9% 8% 13% 
Primary: Brooklyn North 16 5 1 4 25 22 5 1 4 33 40% 15% 17% 19% 32% 
Primary: Queens Central 2 11 0 3 16 3 11 0 3 17 18% 0% 0% 0% 2% 
Primary: Queens North 3 32 1 10 47 4 32 1 10 47 16% 0% 0% 0% 1% 

All Primary Area 138 61 7 41 247 163 62 7 44 276 18% 3% 7% 6% 12% 
Source: CTPP 2012 - 2016 ACS; RTFM               
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7.3.3 Mode Choice and Assignment Adjustments 
 

After adjustments were made to the person trip tables, the network coding for bus routes in the study 
area and subway stations were reviewed. The headways and runtimes of bus routes were updated to 
match current (Fall 2019) schedules. Route level boardings for bus routes and stop level entrances for 
subway stations were compared against average ridership by route for 2018 from the MTA website and 
October 2018 Average Weekday Entrances to subways provided by NYCT. Following updates to the 
transit network, adjustments to the Mode Choice model were made focused on the Subway and Bus 
modes for routes within or intersecting the Study Area or intersecting the alignments to get the count 
and model ridership to be comparable.    

The mode choice geographic constants were adjusted to more closely match observed ridership for both 
of these modes.  Table 2 details the original and new geographic mode choice constants applied in the 
mode choice model. By increasing or decreasing the mode choice constants, the attractiveness of those 
modes correspondingly increases or decrease for the specified geographies. Screenlines on the subway 
routes leading into Manhattan were also checked against observed counts to analyze the impact of the 
adjustments on Brooklyn and Queens to Manhattan flows. The magnitude of adjustments were made at 
a high level to all trip purposes for Brooklyn and Queens Geographies going to Upper, Midtown, and 
Lower Manhattan as well as between and within Brooklyn and Queens. 
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Table 2 Mode Choice Constants 

      HBW HBO NHB   
Geography  Segment Constant  Original Updated Difference Original Updated Difference Original Updated Difference 

Brooklyn to Lower Manhattan 22 All Transit -1.83 -0.33 1.5 1.13 2.63 1.5 2.55 4.05 1.5 
Brooklyn to Midtown 

Manhattan 
23 All Transit 0.41 2.21 1.8 4.73 6.53 1.8 3.32 5.12 1.8 

Brooklyn to Upper Manhattan 24 All Transit 0.26 2.06 1.8 4.48 6.28 1.8 2.73 4.53 1.8 
Brooklyn to Brooklyn 25 Walk to 

Subway/Bus 
3.95 0.45 -3.5 3.58 0.08 -3.5 2.45 -1.05 -3.5 

Brooklyn to Brooklyn 25 Drive to 
Subway/Bus 

0.94 -2.56 -3.5 0.65 -2.85 -3.5 -3.06 -6.56 -3.5 

Brooklyn to Queens 26 Walk to 
Subway/Bus 

1.98 -1.52 -3.5 1.73 -1.77 -3.5 1.76 -1.74 -3.5 

Brooklyn to Queens 26 Drive to 
Subway/Bus 

0.21 -3.29 -3.5 -0.56 -4.06 -3.5 -1.29 -4.79 -3.5 

Queens to Lower Manhattan 29 All Transit 4.36 4.86 0.5 3.62 4.12 0.5 3.99 4.49 0.5 
Queens to Midtown Manhattan 30 All Transit 2.55 3.05 0.5 2.49 2.99 0.5 2.19 2.69 0.5 

Queens to Upper Manhattan 31 All Transit 3.62 4.12 0.5 2.5 3 0.5 2.6 3.1 0.5 
Queens to Brooklyn 32 Walk to 

Subway/Bus 
-2.19 -5.69 -3.5 1.73 -1.77 -3.5 -0.72 -4.22 -3.5 

Queens to Brooklyn 32 Drive to 
Subway/Bus 

-6.1 -9.6 -3.5 -0.65 -4.15 -3.5 -4.78 -8.28 -3.5 

Queens to Queens 33 Walk to 
Subway/Bus 

3.12 -0.08 -3.2 3.37 0.17 -3.2 -0.11 -3.31 -3.2 

Queens to Queens 33 Drive to 
Subway/Bus 

-0.5 -3.7 -3.2 -0.22 -3.42 -3.2 -6.65 -9.85 -3.2 
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Minor adjustments were made to subway station coding and to bus route headways to match current 
(2019) schedules. The collective impact of person trip table adjustments, mode choice geographic 
constant adjustments, and subway station coding and bus headway updates are reflected in the After 
Validation summaries.  Table 3 shows the subway stations located within the study area in each super 
zone. Table 4 summarizes the results of the subway validation.  Before validation, the model was 
overestimating subway ridership in the Study Area by approximately 56%.  After validation, the model is 
now underestimating ridership for this mode by about 9%, which is well within acceptable limits. The 
subway ridership summarizes the entrances from counts and removes the subway to subway transfers 
from the model ridership by analyzing the direct transfers and walk transfers between connecting 
subway stations. Adjustments to the geographic mode choice constants were done by balancing high 
bus ridership with lower subway station entrances to find an acceptable balance for overall transit in the 
study area. 

Table 3: Subway Stations by Super Zone 

Subway Stations by Location Line 

Brooklyn South  
Bay Ridge Av R 
59 St  N/R 
8 Av N 
Fort Hamilton Pkwy N 
55 St D 
New Utrecht Av /62 St N, D 
71 St D 
18 Av N 
18 Av F 
Avenue I F 
Bay Pkwy F 
Newkirk Plaza B,Q 
Avenue H Q 
Avenue J Q 
Flatbush Av - Brooklyn College 2, 5 

Brooklyn North  
Rockaway Av 3 
Junius St 3 
Livonia Av L 
Pennsylvania Av 3 
Canarsie Rockaway Pkwy L 
E 105 St L 
New Lots Av L 
Sutter Av L 
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Atlantic Av L 
Liberty Av C 
Alabama Av J, Z 
Broadway Junction A/C/J/L/Z 
Rockaway Av C 
Chauncey St J, Z 
Bushwick Av-Aberdeen St L 
Wilson Av L 
Halsey St L 

Queens South  
Fresh Pond Rd M 
Middle Village Metropolitan Av M 

Queens North  
Elmhurst Av M/R 
74-Broadway/ Roosevelt Av 7, E/F/M/R 
69 St 7 
Woodside-61 St 7 
65 St M, R 

 

Table 4 Subway Validation Results 

  Before Validation After Validation 
   AM Peak Model - 

Observed [Difference] 
 AM Peak Model - 

Observed [Difference] 
Study Area 

Subway 
Station 

Ridership 

Observed 
October 
2018 AM 

Peak 

AM Peak 
Model 

Entrances 

Actual % 
Difference 

AM Peak 
Model 

Entrances 

Actual % 
Difference 

Brooklyn 
South 

Subtotal 

45,300 76,300 31,000 68% 47,000 1,600 4% 

Brooklyn 
North 

Subtotal 

37,200 54,500 17,300 46% 34,000 -3,200 -9% 

Queens 
South 

Subtotal 

5,100 3,900 -1,200 -23% 3,900 -1,300 -25% 

Queens 
North 

Subtotal 

40,300 65,000 24,700 61% 31,400 -8,900 -22% 

TOTAL 128,000 199,700 71,700 56% 116,200 -11,800 -9% 
 

The top 15 bus routes in the area as well as Study Area routes grouped by the areas served were 
validated in a similar manner. Bus routes that are in the Study Area were also grouped by general 
geographic location served as shown in Table 5.  Table 6 and Table 7,  which detail the validation results 
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for the bus mode, show that after validation, overall model estimates for the top 15 routes and the 
route groups are within 3% of the daily ridership, compared with a previous 83% and 121% 
overestimate, respectively.    

Table 5 Bus Routes by Route Group 

Route Number Route Group 
Queens Routes 

Q18 Jackson Heights  
Q32 Jackson Heights  
Q33 Jackson Heights  
Q49 Jackson Heights  
Q52/53 SBS Jackson Heights  
Q70 Jackson Heights  
Q38 Rego Park/ Middle Village  
Q39 Rego Park/ Middle Village  
Q47 Rego Park/ Middle Village  
Q54 Rego Park/ Middle Village  
Q58 Rego Park/ Middle Village  
Q59 Rego Park/ Middle Village  
Q60 Rego Park/ Middle Village  
Q66 Rego Park/ Middle Village  
Q67 Rego Park/ Middle Village  
Q24 Southwest Queens/ Brooklyn  
Q35 Southwest Queens/ Brooklyn  
Q55 Southwest Queens/ Brooklyn  
Q56 Southwest Queens/ Brooklyn  

Brooklyn Routes 
B1 Brooklyn Southwest 
B4 Brooklyn Southwest 
B8 Brooklyn Southwest 
B9 Brooklyn Southwest 
B16 Brooklyn Southwest 
B37 Brooklyn Southwest 
B63 Brooklyn Southwest 
B70 Brooklyn Southwest 
B103 Brooklyn Southwest 
B6 Brooklyn Southeast 
B11 Brooklyn Southeast 
B35 Brooklyn Southeast 
B41 Brooklyn Southeast 
B44Lcl/SBS Brooklyn Southeast 
B46Lcl/SBS Brooklyn Southeast 
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B47 Brooklyn Southeast 
B49 Brooklyn Southeast 
B68 Brooklyn Southeast 
B82Lcl/SBS Brooklyn Southeast 
B12 Brooklyn Northwest 
B17 Brooklyn Northwest 
B25 Brooklyn Northwest 
B26 Brooklyn Northwest 
B38 Brooklyn Northwest 
B7 Brooklyn Northwest 
B13 Brooklyn Northeast 
B14 Brooklyn Northeast 
B15 Brooklyn Northeast 
B20 Brooklyn Northeast 
B42 Brooklyn Northeast 
B60 Brooklyn Northeast 
B83 Brooklyn Northeast 
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Table 6 Top 15 Bus Route Validation Results 

  Before Validation After Validation 

Top Bus 
Routes 

Observed 
Average 

Weekday 
2018 

Existing Model Daily Model - Observed 
[Difference] Existing Model Daily Model - Observed 

[Difference] 

Daily AM Peak Actual % Difference Daily AM Peak Actual % Difference 

B46Lcl/SBS 38,100 37,700 12,600 -400 -1% 40,200 13,400 2,100 5% 
B6 36,000 43,100 14,400 7,100 20% 30,400 10,100 -5,600 -16% 

B44Lcl/SBS 32,300 68,500 22,800 36,200 112% 32,400 10,800 100 0% 
Q58 27,900 47,300 15,800 19,400 69% 19,300 6,400 -8,700 -31% 
B35 27,300 50,400 16,800 23,100 85% 25,700 8,600 -1,500 -6% 
Q70 5,100 11,200 3,700 6,100 121% 7,400 2,500 2,300 45% 
B4 6,200 11,800 3,900 5,600 91% 3,400 1,100 -2,800 -45% 

B13 6,100 17,300 5,800 11,200 184% 7,700 2,600 1,600 26% 
B9 14,400 36,700 12,200 22,300 155% 13,200 4,400 -1,200 -9% 

B70 6,500 4,800 1,600 -1,700 -26% 7,800 2,600 1,200 19% 
B12 12,100 37,500 12,500 25,400 209% 19,600 6,500 7,500 61% 
B41 23,000 52,500 17,500 29,600 129% 24,500 8,200 1,600 7% 
B25 7,900 5,600 1,900 -2,300 -29% 3,200 1,100 -4,600 -59% 
B60 8,400 26,500 8,800 18,100 216% 7,200 2,400 -1,100 -14% 
B17 9,400 26,500 8,800 17,200 183% 10,800 3,600 1,400 15% 

Total 260,600 477,600 159,200 216,900 83% 252,700 84,200 -7,900 -3% 
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Table 7 Study Area Bus Route Group Validation Results 

  Before Validation After Validation 

Study Area Bus Routes 

Observed 
Average 

Weekday 
2018 

Existing Model 
Daily Model - 

Observed 
[Difference] 

Existing Model 
Daily Model - 

Observed 
[Difference] 

Daily AM 
Peak Actual % 

Difference Daily AM 
Peak Actual % 

Difference 

Queens Routes          

Jackson Heights Total 60,100 103,300 34,400 43,200 72% 66,000 22,000 5,900 10% 
Rego Park/Middle Village Total 97,300 287,300 95,800 190,000 195% 100,700 33,600 3,400 3% 

SW Queens/Brooklyn Total 25,800 65,800 21,900 40,000 155% 27,800 9,300 2,000 8% 
Queens Total 183,200 456,500 152,200 273,300 149% 194,500 64,800 11,300 6% 

          
Brooklyn Routes          

Brooklyn Southwest 96,700 181,000 60,300 84,200 87% 96,000 32,000 -700 -1% 
Brooklyn Southeast 217,600 435,000 145,000 217,300 100% 219,200 73,100 1,600 1% 

Brooklyn South Subtotal 314,300 615,900 205,300 301,600 96% 315,200 105,100 900 0% 
Brooklyn Northwest 60,700 153,600 51,200 92,900 153% 65,200 21,700 4,500 7% 
Brooklyn Northeast 55,200 126,800 42,300 71,600 130% 56,600 18,900 1,400 3% 

Brooklyn North Subtotal 115,900 280,400 93,500 164,500 142% 121,900 40,600 5,900 5% 
Brooklyn Total 430,200 896,300 298,800 466,000 108% 437,100 145,700 6,800 2% 

          
TOTAL BUS 613,400 1,352,700 450,900 739,300 121% 631,600 210,500 18,100 3% 
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7.3.4 Dynamic Validation (Order of Magnitude Comparisons) 
The model was tested for “Straw Person” Commuter Rail, Subway and Bus Alternatives to analyze the 
estimates produced relative to comparable existing services.  The “Straw Person” alternatives are not 
necessarily the planned project, but rather assumed conditions for what the project alternatives would 
likely represent to test the overall reasonableness of the model. The assumptions and results for these 
alternatives are given in Sections 7.3.4.1, 7.3.4.2 and 7.3.4.3 below. For the dynamic validation, a 
pseudo alignment consisting of 17 stations was tested for each alternative. The station locations used 
were based on the Purpose and Need analysis and an attempt to maximize subway and bus transfer 
opportunities. Table 8 lists the stations used for the “Straw Person” alternatives. 

Table 8 “Straw Person” Stations 

Station Borough 
Brooklyn Army Terminal Brooklyn 
New Utrecht Ave/ 62nd Brooklyn 
McDonald Ave Brooklyn 
Ave H/ E 15th Street Brooklyn 
Brooklyn College Brooklyn 
Utica Avenue Brooklyn 
Ralph Ave/ Terminal 
Market 

Brooklyn 

Rockaway Avenue Brooklyn 
Livonia/ New Lots Ave Brooklyn 
Broadway Junction/ East 
New York 

Brooklyn 

Wilson Ave Brooklyn 
Myrtle Ave Queens 
Metropolitan Ave Queens 
Grand Avenue/ LIE Queens 
Queens Blvd Queens 
Jackson Heights Queens 
Northern Blvd Queens 

 

7.3.4.1 Commuter Rail 
The Commuter Rail “Straw Person” alternative include the following assumptions: 

• 17 stations  
• 15-minute peak headways 
• 35 mph average speed 
• 30 second dwell time at stations 
• Free transfer to bus and subway 
• Atlantic Ticket Fare (25% decrease from City Zone fare) 

There are noexisting operational commuter rail lines in the Study Area that could be used as a basis for 
comparison.  Instead, comparisons were made based on LIRR line segments and stations although those 
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are oriented towards Manhattan travel.  Two line segments were used for the comparison: Little Neck to 
Woodside on the Port Washington Branch and Rosedale to Atlantic Terminal on the Atlantic Branch.  
Stations relatively close to the Study Area were selected for comparison and include a non-terminal 
station with key transfer opportunities to subway and bus. 

The comparative results of this alternative are summarized in Table 9 and Table 10 below.  At the line 
level, the “Straw Person” commuter rail alternative has double the number of stations as those on the 
selected Port Washington Branch segment and about three times as many as on the selected Atlantic 
Branch segment. Existing commuter rail services operated by LIRR primarily serve Manhattan-bound 
trips while the BRC alternatives would provide more robust service between Brooklyn and Queens. The 
model forecasts higher ridership per mile for the straw person alternative than the existing LIRR services 
as it provides service to a more robust travel market with more densely placed stations. 
 

Table 9 “Straw Person” Commuter Rail Comparative Ridership – Line Level  

Line Level Ridership "Straw Person" 
Alternative - 

Commuter Rail 

Comparable Existing 
Service - Port 

Washington (Little 
Neck to Woodside)* 

Comparable Existing 
Service - "Atlantic 

Branch" (Rosedale to 
Atlantic Terminal)* 

Stations 17 8 6 
Headway 15 20 18 
Distance 15 9.3 13.9 
Runtime 33.3 21 30 

AM Peak Ridership 7,200 730 1,400 
AM Boardings/Mile 480 78 101 

Daily Ridership** 21,600 2,190 4,200 
Daily Boardings/Mile 1,440 235 302 

* Based on Model Ridership with "Atlantic Fare" and Free Transfers to Subway/Bus 
**Assumed Peak to Daily Factor = 3 

 

 

The station level transfer rate of 40%  on the “Straw Person” commuter rail alternative is within 
reasonable range when compared with the LIRR East New York station.  There are limited subway-to-
LIRR connections while the BRC is focused on these connections throughout Brooklyn and Queens. 
Flushing- Main Street on the Port Washington Line is a transfer point to the 7 Subway Line before 
continuing on to Manhattan while the East New York station on the Atlantic Branch is a transfer point to 
Broadway Junction with more robust subway service. The Jackson Heights station on the Straw Person 
alternative is near the northern terminal and would provide a key transfer to the Jackson Heights/ 
Roosevelt Av subway station. Transfers on the straw person alternative are in between the existing 
station modeled ridership which appears reasonable for a station that has transfer opportunities, but 
also is near the terminal location. 
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Table 10 “Straw Person” Commuter Rail Comparative Ridership – Station Level  

Station Level Ridership 

"Straw Person" 
Commuter Rail 

Station - Jackson 
Heights 

Comparable Existing 
Station - Flushing - 

Main Street* 

Comparable Existing 
Station - East New 

York* 

AM Peak Boardings 400 520 260 
AM Peak Transfers 160 40 230 

% Transfer Boardings 40% 8% 88% 
Daily Boardings 1,200 1,560 780 
Daily Transfers 480 120 690 

* Based on Model Ridership with "Atlantic Fare" and Free Transfers to Subway/Bus 
**Assumed Peak to Daily Factor = 3  

 

 

7.3.4.2 Subway 
For the “Straw Person” Subway alternative, service assumptions include 

• Stations spaced approximately 0.9 miles apart 
• 8 minute peak headways 
• 35 mph average speed 
• 30 second dwell time at stations 
• Match current subway service characteristics 
• 2 minute internal station time added to transfer times at all stations. 

 
The “G” Line was selected as a comparable subway line for the “Straw Person” Subway Alternative.  
Although this line serves riders between Queens and Brooklyn on the western side of Brooklyn it is the 
line most similar to the study alignment.  With its numerous transfer opportunities, the Broadway 
Junction station was select as the key comparative station. 
 
The comparative results for this alternative are summarized in Table 11 and Table 12 below.  The line 
level comparison in Table 11 shows that the estimated “straw person” ridership and boardings per mile 
closely approximate those  on  the “G” line. The G Line services portions of Brooklyn and Queens further 
west than the Straw Person alignment but provides the closest comparable subway service to the 
potential alternative. The model forecasts lower ridership per mile for the Straw Person alternative than 
the G Line with less dense stations per mile.  
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Table 11 “Straw Person” Subway Alternative Ridership - Line Level 

Line Level Ridership "Straw Person" 
Alternative - Subway 

Comparable Existing Service - 
G* 

Stations 17 21 
Headway 8 6.6 
Distance 15 10.6 
Runtime 33.3 36 

AM Peak Ridership 32,500 28,760 
AM Boardings/Mile 2,167 2,723 

Daily Ridership** 97,500 175,000 
Daily Boardings/Mile 6,500 8,170 

* Based on Model Ridership 
**Assumed Peak to Daily Factor = 3. G ridership from NYCT Metrocard Model 

 
 
 
Similarly, Table 12 indicates that the transfer rate in the “straw person” alternative is close to the 
transfer rate at Broadway Junction station. The existing Broadway Junction station is a key transfer 
location between subway lines in Brooklyn with transfers available between the A, C, J, L, and Z subway 
lines. The model forecasting similar transfer rates between the Straw Person station there and the 
existing station illustrates that the model is forecasting an expected level of activity within the station. 
 
Table 12 “Straw Person” Subway Alternative Boardings - Station Level 

Station Level Ridership "Straw Person" Subway 
Station - Broadway 

Junction 

Comparable Existing Station - 
Broadway Junction* 

AM Peak Boardings 3,930 33,000 
AM Peak Transfers 3,500 31,700 

% Transfer Boardings 89% 96% 
Daily Boardings 11,790 99,000 
Daily Transfers 10,500 95,100 

* Based on Model Ridership 
**Assumed Peak to Daily Factor = 3  
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7.3.4.3 Bus 
Service assumptions for the “Straw Person” Bus alternative include 

• 4 minute peak headways 
• 15 mph average speed (similar to SBS scheduled times) 
• 30 second stop dwell times 
• A match to current subway service characteristics 

 
The B46 SBS and Q52/53 SBS were selected as comparable services to the assumed BRC Study alignment 
and the Crown Heights/Utica Avenue stop as the key bus stop with transfer opportunities.  While they 
operate in different corridors, these routes serve Brooklyn and Queens similar to the “Straw Person” bus 
alternative.  
 
The results for this alternative, summarized in Table 13 and Table 14 below indicates that at the line 
level, the boardings per mile for the “straw person” bus alternative tracks closely to that of the B46SBS 
service.  The B46  SBS provides high level of service along Utica Avenue with key transfer opportunities 
to the Crown Heights Utica and Utica Av subway stations in Brooklyn while the Q52/53 provides service 
along the length of Queens from Rockaway Beach to Jackson Heights and Woodside. These provide a 
range of comparisons to the Straw Person alternative with high level Brooklyn and Queens existing 
routes with both shorter and longer alignments. Similarly, the transfer rate at the Utica Avenue stop on 
the “Straw Person” alignment tracks closely to the Crown Heights/Utica Avenue stop on the B46SBS. 
Crown Heights/ Utica is a key transfer point between the B46 SBS and the subway system while the 
Utica Avenue Straw Person station would provide a key transfer point to the B46 SBS which in turn could 
further transfer to the subway at Crown Height/ Utica.  
 
Table 13 “Straw Person” Bus Alternative Boardings - Line Level 

Line Level Ridership "Straw Person" 
Alternative - Bus 

Comparable Existing 
Service - B46SBS 

Comparable Existing 
Service - Q52/53SBS 

Stations 17 13 32 
Headway 4 4.6 6 
Distance 15 6.1 16.5 
Runtime 66.7 40 74 

AM Peak Ridership 20,000 7,780 9,140 
AM Boardings/Mile 1,333 1,275 554 

Daily Ridership** 60,000 24,400 27,420 
Daily Boardings/Mile 4,000 4,000 1,662 

* Based on 2018 Observed Counts 
 

**Assumed Peak to Daily Factor = 3  
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Table 14 “Straw Person” Bus Alternative Ridership - Station Level 

Station Level Ridership "Straw Person" Bus 
Station - Utica Avenue 

Comparable Existing Station - 
B46 SBS - Crown Heights - 

Utica* 
AM Peak Boardings 2,720 1,800 
AM Peak Transfers 1,450 1,100 

% Transfer Boardings 53% 61% 
Daily Boardings 8,160 5,290 
Daily Transfers 4,350 3,300 

* Based on 2018 Observed Counts 
**Assumed Peak to Daily Factor = 3  
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Frequently Used Abbreviations 
BRB – Bay Ridge Branch 
CSX – CSX Transportation 
FS – Fremont Secondary 
LIRR – Long Island Rail Road 
MNR – Metro-North Railroad 
FRA – Federal Railway Administration 
MTA – Metropolitan Transportation Authority 
NYAR – New York & Atlantic Railway 
NYCEDC – New York City Economic Development Corporation 
NYNJR – New York New Jersey Rail  
P&W – Providence and Worcester 
PANYNJ – Port Authority of New York and New Jersey 
ROW – Right of Way 
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8.1  Introduction 

The Bay Ridge Brooklyn-Queens Connector Feasibility and Alternatives Analysis Study (Bay Ridge 
Connector (BRC) Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the 
feasibility of adding passenger transit service to the currently freight-only, all -diesel rail right-of-way 
(ROW) extending from Bay Ridge in southwestern Brooklyn to Jackson Heights in northwestern Queens.  

The rail corridor consists of the Long Island Rail Road (LIRR)-owned Bay Ridge Branch (BRB) and the CSX-
owned Fremont Secondary (FS), referred to collectively as the Project Corridor.  Rail freight over this 
ROW is handled by the New York & Atlantic Railway (NYAR), which interchanges with CSX, the 
Providence and Worcester (P&W), and New York New Jersey Rail (NYNJR) railcar float. Within the 
project corridor, NYAR serves multiple rail freight customers directly via rail sidings off the BRB.  

The BRB and the FS are critical elements of the City and Regional rail freight network. The corridor is 
experiencing increasing demands to handle greater amounts of freight to support overall growth within 
the City and Long Island. Major improvements are needed to make these operations more efficient and 
competitive, especially since both the Port Authority of New York & New Jersey (PANYNJ) and the New 
York City Economic Development Corporation (NYCEDC) anticipate substantial growth in freight traffic, 
especially if a Cross-Harbor freight rail tunnel is advanced. Proposals to add transit services within this 
rail corridors must protect the efficient movement of freight, a major driver of economic activity, to the 
extent possible.   

This Technical Memo documents the development of the Initial List of Access Alternatives (“the Initial 
Access Alternatives”) that were identified as potential transit improvements within the Project Corridor 
to meet the project’s goals and objectives developed under Task 2. 

Table 1 shows the Initial Access Alternatives, organized by possible transit mode groupings: commuter 
rail, diesel multiple unit (DMU), heavy rail (subway), light rail transit (LRT), bus rapid transit (BRT), and 
automated guideway transit (AGT). These mode groups are further broken down into discrete 
alternatives with different track and/or guideway configurations and/or equipment specifications. These 
alternatives are considered separately because of the potential for varying cost, technical complexity, 
and operating considerations associated with each.  

Initial assumptions for each mode’s assumed service headways and propulsion systems are also shown.  
The purpose of Task 8 is to develop these alternatives at a preliminary, high-level of reviewing and 
interpretation of existing data, maps, and photos, with adequate detail to differentiate among these 
alternatives according to the fatal flaw screening alternatives developed under Task 6.  
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Table 1:  Initial Access Alternatives 

Alt 
Code 

Alternativ
e Mode Guideway Location 

# of 
additional 

tracks / 
guideway 

lanes 

Specified service 
frequency 

(headways), in 
minutes  

Propulsion 

Peak Off-
Peak 

CR1 

COMMUT
ER RAIL 

Shared trackage with 
freight; side platform 

stations 
1 

10 
(except 

operational 
restriction) 

15 

Diesel 
Locomotive 

CR2 Independent trackage 2 Diesel 
Locomotive 

CR3 
Shared trackage with 
freight; side platform 

stations 
1 Electric Multiple 

Unit (EMU) 

CR4 Independent trackage 2 Electric Multiple 
Unit (EMU) 

DMU
1 

DIESEL 
MULTIPLE 

UNIT 
(DMU) 

Shared trackage with 
freight 1 

10 15 

Self-Propelled 
Diesel 

DMU
2 Segregated trackage 2 Self-Propelled 

Diesel 

HRT1 
SUBWAY 
(HEAVY 

RAIL) 

Segregated from 
freight tracks 2 3-4 6-8 Electric Multiple 

Unit (EMU) 

LRT1 
LIGHT 
RAIL 

TRANSIT 
(LRT) 

At existing rail grade 2 

5 10-12 

Electrified 
Overhead Wire 
(OCS) Multiple 
Unit /Battery 

Electric 

LRT2 Elevated over the 
existing rail grade 2 

Electrified 
Overhead Wire 
(OCS) Multiple 
Unit /Battery 

Electric  

BRT1 BUS 
RAPID 

TRANSIT 
(BRT) 

Paved roadway at rail 
grade (independent of 

freight tracks) 
2 

5 10-12 
Battery Electric 

BRT2 Elevated roadway 
over ROW 2 Battery Electric 

AGT1 

AUTOMA
TED 

GUIDEWA
Y (AGT) 

Protected Dedicated 
Trackways 2 8 10-12 Electric Multiple 

Unit (EMU) 
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The following sections present the types of transit improvements previously proposed for this same 
Project Corridor, the current federal regulations by the Federal Railroad Administration (FRA) regarding 
the crashworthiness standards for passenger service equipment operating within the same corridor as 
rail freight trains, reflecting the weight differences between the two sets of rail equipment. Relevant 
examples within the United States of where passenger and freght  services operate within the same 
corridor will also be reviewed to define the currently permitted and commercially tested rail equipment, 
alignment design and opeating patterns within such corridors that woudlbe applicable to the Project 
Corridor. The methods that were used to develop the Initial Access Alternatives and the results of that 
process are then presented. 

8.2  Previous Transit Proposals 

8.2.1 Triboro Transit Corridor Proposal 

The Triboro RX was proposed by the Regional 
Plan Association (RPA) to serve as an 
outerborough passenger transit service that 
would utilize existing trackage and ROW. RPA 
examined a longer corridor that extended 
from the same southern terminus in Brooklyn 
to Co-Op City in the Bronx. The northern 
extension would utilize the Hell Gate Branch 
to enter  the Bronx.  The RPA study provides a 
valuable precedent in providing context and 
framework for analyzing this corridor.  

The 24-mile-long Triboro RX was conceived as 
a radial service that would connect the various 
spokes of the subway system radiating from 
Manhattan. It would provide a north-south 
transit corridor, facilitating one-seat rides 
among communities in these three boroughs. 
The Triboro RX would intersect with 17 subway 
lines and four commuter rail lines along its route. The increased connectivity between outer borough 
and existing Manhattan-bound lines is intended improve access to employment hubs and educational, 
recreational, and cultural destinations for hundreds of thousands of residents of neighborhoods where 
rapid transit service is currently more limited in scope. RPA also viewed the project as an opportunity to 
improve reverse access to suburbs with growing employment by creating transfer opportunities to 
outbound MNR and LIRR commuter services.  

The RPA study assumed that commuter rail would be the preferred alternative for this mode (propulsion 
not specified), due to speed and reliability reasons, and because of RPA’s assumption that the proposed 
ROW was generally available and adaptable. RPA believed the ROW to be intact and fully grade-
separated and expected that activation of passenger service would require limited capital investment, 
consisting mostly of signals, new track, rail cars and stations, and possibly power substations. The study 
also preferred commuter rail because of its belief that the project corridor had the necessary population 

 Figure 1 The Triboro Plan 
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and employment density to generate the high ridership that rail demands. RPA predicted that Triboro RX 
would stimulate economic development in the form of housing, retail and other businesses.                                                                                                                   

8.2.2 Other Recent Passenger Service Proposals 

New York City Department of Transportation - Lower Montauk Branch Study 

The Lower Montauk Branch (LMB) of 
LIRR, which extends from Long Island 
City to Jamaica, was recently studied 
for reactivation of passenger service 
along a currently operating freight line. 
The LMB discontinued its passenger 
service in 1998. The branch is now 
exclusively used for freight services 
that are currently operated by NYAR. 
The LMB shares both physical and 
operating characteristics with the Bay 
Ridge Branch: its ROW traverses 
densely developed neighborhoods and 
defined industrial areas, potentially 
constraining expansion and additional 
trackage. The LMB Study assessed 
many of the same clearance issues, especially lateral constraints, that will challenge the introduction of 
passenger service in the BRC corridor. 

Like the Bay Ridge Branch, any passenger service reactivation would need to conform to FRA safety 
regulation to ensure safe simultaneous operation of freight and passenger services (see Section 8.2.3 
below for further information). Due to these considerations, the LMB Study recommended FRA-
compliant diesel multiple unit (DMU) trains, which are FRA-compliant, and can therefore share trackage 
and operation windows with freight rail service. Many of the stations from the original LMB service were 
proposed for reactivation, with the original alignment serving as a suitable guide for station spacing and 
siting. Transit connectivity to and among areas with limited passenger transit and where vehicle 
dependency is high was an important background consideration in this study. This study describes the 
market potential of the shared use of a currently freight-only corridor that crosses the Bay Ridge Branch, 
and the hurdles facing both freight and passenger operations in such joint-use corridors.  

Penn Station Access Project 

Penn Station Access is the plan to bring MTA Metro-North service to Penn Station, using Amtrak’s Hell 
Gate Line. Like the Bay Ridge Branch study, the ROW and rail infrastructure is in place, as it is currently 
used by Amtrak. The Hell Gate Line in the Bronx will be upgraded to accommodate greater passenger 
volumes and train frequencies due to the addition of commuter rail service, joining Amtrak’s intercity 
service on this portion of the Northeast Corridor. The increased passenger service on this existing rail 
corridor will complement the ongoing East Side Access project to bring LIRR service to Grand Central 

Figure 2 Lower Montauk Branch intersects with the Bay 
Ridge Branch at the Fresh Pond Yards. 
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Terminal (GCT) via a new tunnel and connection from Queens. The openings created by shifting some 
LIRR service to GCT would in turn allow MNR trains to serve Penn Station.   

Infrastructure improvements are needed to the Hell Gate Line so that it can accommodate more 
frequent commuter service and Amtrak’s planned increase in intercity service on this portion of the 
Northeast Corridor. These improvements may include track and signal upgrades for heavier rail traffic, 
as well as rail bridge strengthening and other ROW improvements. These efforts may be relevant to the 
Bay Ridge Branch insofar as they provide a guide to adapting tracks and ROW currently in service to a 
more robust operation. Any extra rail traffic on the Hell Gate Line may have cascading effects on the 
operations of the rail ROW further south, such as in the FS. Because Penn Station Access in in design, the 
BRC study must account for the operational impacts of this plan.                                                                         

8.2.3 Federal Regulations of Joint Passenger and Freight Operations 

The Federal Railroad Administration (FRA) 
maintains regulations on certain passenger rail 
modes sharing trackage or service windows with 
heavier freight rail equipment. Because the Bay 
Ridge BQC corridor is currently utilized only by 
freight services regulated by the FRA, any 
concurrent passenger service operation on the 
corridor would be regulated according to FRA 
standards for rail crash safety ratings. These 
regulations (Title 49 of the Code of Federal 
Regulations (CFR) were changed in January 2019 
for Tier I passenger equipment, removing regulatory 
barriers and clarifying the types of equipment 
changes needed to obtain alternative approval. 
LIRR’s commuter rail equipment is FRA-compliant for 
operating in the same corridor as freight service.  Where non-compliant transit equipment, such as HRT 
(subway) or LRT is proposed in a freight corridor, passenger service must be separated from freight 
operations, either temporally or physically. Physical separation cannot be achieved on shared or 
adjacent trackage1, and increased freight activity or moderately frequent proposed transit service will 
limit possibilities for temporal separation of passenger and freight train service.  

There will be increasing freight rail traffic throughout all operating periods on both the FS and BRB, with 
variable and often uncertain schedules. Average round-trip travel times on the BRB are likely to increase 
as the number of customer railcars increases and more sidings are built or enhanced to serve the 
projected additional freight traffic. These trends will increase the challenges faced by plans to combine 
freight and passenger traffic along the BRC corridor.  The introduction of 24-hour freight operations on 
the BRB will create additional constraints for passenger operations because ROW availability can no 
longer be assumed across the full daytime period.  

 
1 FRA, 49 CFR § 214.336. “Adjacent track means a controlled or non-controlled track whose track center is spaced 
less than 25 feet from the track center of the occupied track.” 

Figure 3 The Stadler FLIRT is one of the FRA-
compliance DMU transit equipment that meets 
Tier 1 FRA crash-worthiness standards 
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Some heavier DMU equipment meets regular FRA crashworthiness standards for joint passenger-freight 
operations while other DMU trainsets have obtained the alternate FRA approvals noted above. The 
analysis presented in the memo regarding DMU modes assumes that the DMU vehicles chosen for this 
corridor (like the commuter rail trainsets) would be FRA-compliant, given the substantial benefits that 
this provides when introducing passenger service into a rail freight corridor. 

8.3  Development of Initial Access Alternatives  

8.3.1 Initial Access Alternatives 

The initial alternatives were developed for evaluation to assess their ability to address the project goals 
and objectives developed in Task 3 and repeated below. The alternatives developed include various rail 
and non-rail modes, as well as vehicles that could operate either on dedicated guideway or on city 
streets.  As shown in Table 1, the Initial Access Alternatives are organized by modal group – commuter 
rail, diesel multiple unit, Heavy Rail Transit (subway), light rail transit, bus rapid transit, and automated 
guideway transit. The screening criteria were based on identified transportation needs within the Bay 
Ridge Brooklyn-Queens Connector Study Area that were presented in the Purpose and Need Statement 
developed under Task 3 including: 

• Improving transit mobility and connectivity; 
• Supporting socioeconomic growth patterns; 
• Providing better connections to and between subway services; 
• Providing better transit connection to study area worksites; 
• Coordinating passenger and freight services; and 
• Reducing roadway congestion by increasing transit share in travel markets.  

A set of goals and objectives that the eventually selected alternative was expected to meet were then 
defined.  The fatal flaw screening process is used to determine which of the Initial Access Alternatives 
would most likely meet these important basic objectives. The fatal flaw screening criteria are: 

• Potential for high capital costs and high complexity of construction; 
• Maximize use of available right-of-way (ROW); 
• Provide reasonable transit frequencies;  
• Connect effectively with existing corridor transit services; and 
• Maintain existing and planned rail freight services in the corridor.  
 

The relative ability of each alternative to meet these criteria shall be evaluated to select the Feasible 
Alternatives that will then proceed to more detailed study and review. Input from both the Project 
Steering Committee and Technical Advisory Committee will also be considered in finalizing the Initial 
Alternatives.  

8.3.2 Defining Aspects of Initial Access Alternatives 

The goal of Task 8 is to develop the Initial Access Alternatives to a level of detail sufficient to support a 
high-level screening of their ability to meet the stated goals and objectives. This section presents the 
following information for each of the Initial Access Alternatives, grouping them using the same modal 
grouping presented earlier in Table 1: 
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o Station Locations: A map showing the initially projected station locations for each transit modal 
group. Alternatives within the same modal group (e.g. commuter rail, subway, etc.) are currently 
assumed to have the number and location of stations. The schematic station location map shown at 
the beginning of each mode group section therefore applies to all alternatives within that modal 
group. 

o Transfer Points: Major transfer points to existing subway, commuter rail and bus lines at proposed 
BRC transit stations. One transfer point list is provided for each modal group. 

o Cross Sections: Typical cross section, showing minimum horizontal and vertical space requirements. 
o Likely Design and Construction Requirements, including track, stations and platforms and rolling 

stock, with an initial high-level description of 
• The spatial challenges to be addressed, especially vertical and lateral clearance constraints 

(defined and described in more detail below) when designing these systems for this 
environment, and; 

• The types of design elements and actions needed to design and construct each of the transit 
alignments within the as-built space along the corridor. 

NOTE: These descriptions are intended to provide a concept-level understanding of what each 
mode’s system might include. They should not be construed as exhaustive or fully representative of 
the nature, location, or extent of necessary improvements. 
 

o Effect of Joint Freight-Passenger Operations: the effect on freight operations of the transit mode’s 
introduction into the corridor, and specifically the resulting need for: 
• additional freight rail investment to enable existing and projected freight markets to be served, 

and; 
• dedicated time periods throughout the day or week when either rail freight or transit would 

have dedicated use of otherwise shared track and other infrastructure, with shared use at other 
times (depending on the transit mode involved).  

8.3.3 Treatment of Vertical and Horizontal (Lateral) Clearance and System Space Requirements  

The issues of available vertical and lateral space relative to the spatial requirements of each mode will 
likely be the most critical elements used to decide which modal alternatives to recommend as Feasible 
Alternatives and which to drop from further consideration.  The following general description of these 
two issues will be developed in greater detail for each modal alternative.  

The vertical and lateral clearance concerns describe the as-built condition of the overall ROW. They are 
at least partially applicable to all modes. For that reason, a summary list of overarching vertical and 
lateral clearance considerations common to all alternatives is presented directly below. The purpose of 
this discrete section is not to suggest that vertical and/or horizontal clearance issues exist at all locations 
described below for all mode groups and alternatives. Rather, it is to define a common and comparable 
list of issues and locations that must be assessed in detail for each alternative. Although not all of these 
locations and issues are anticipated to cause major engineering challenges for every alternative, at least 
one of these locations and/or issues will affect each alternative to some degree.   
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Note that all assumption concerning existing bridge feasibility which will be subject to structural 
investigations that are not part of this study effort and would typically be performed with preliminary 
engineering design.  

Adequacy of Existing Vertical Clearance 

Work performed during Task 3 identified the clearance of each bridge along the ROW. Further bridge 
information is found in the LIRR Bridge Reports included in the Task 3 Corridor Profile Report Appendix 
A Plan-n-Profile. 

The most restrictive vertical clearance along Bay Ridge Branch is 17.42 feet above the top of the rail to 
bottom of the bridge. Current clearance design criteria for structures crossing over track defined by NYS 
Railroad Law 51-a requires a 22-foot vertical clearance. Major bridge or overbuild reconstruction to 
meet this 22-foot requirement is likely not required, however, because of exceptions as defined by NYS 
Railroad Law 51-a2. Notably, the planned alternatives could generally be accommodated under the 
vertical clearances currently met by freight service. However, some modifications may be required 
where needed (e.g., excavation for minor lowering the track bed).  

Property overbuilds above various sections of the BRC corridor, especially in the corridor’s Bay Ridge 
Branch segment, also pose similar vertical clearance issues. Two key examples are the existing 
residential overbuild between 2nd and 4th Avenues in Sunset Park and the retail development and 
parking garage overbuild along Flatbush Avenue near Brooklyn College, as shown in Figure 4. 
Underpinning may be necessary to safely add new track between existing overbuilds at these locations 
to thread new track around existing columns. 

 
2 NYS Railroad Law 51-a, “Structures constructed, or under construction, prior to the effective date hereof, 
including the extension of said structures by the erection of abutting buildings, may be maintained at existing 
clearances and additional tracks may be constructed and existing tracks reconstructed thereunder at the same 
clearance.” 
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Figure 4 Property Overbuilds along Bay Ridge Corridor 

 

In December 2017, the MTA released a Request for Proposals (RFP) for developers to proposed to create 
a likely mixed-use (expected to be primarily high-rise residential with contextual retail) to be 
constructed over the Bay Ridge Branch  between 61st and 62nd Streets from 8th Avenue on the west to 
Fort Hamilton Parkway on the east. The site (see Figure 5) is considered and optimal location for transit- 
oriented development, given the presence of subway stations at 8th Avenue and Fort Hamilton Parkway, 
both served by the N Line. A similar proposal by ML Estate should be considered as well. This proposal 
aims to create an overbuild high-rise residential-commercial mixed used development in Borough Park 
(between 14th to 16th Avenue).  
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Figure 5 61st Street/8th Ave. Overbuild Site 

 

Station development in cut sections where the Bay Ridge Branch freight tracks and NYCT subway tracks 
are located would entail additional complications. For instance, the platform structure must be designed 
in a manner that accommodates the space and operational needs of those rail systems, provides 
adequate ventilation, includes crash walls to protect columns from rail cars. Factors such as lighting and 
utilities would also need to be considered.  It is possible that the eventual plans will leave much of the 
rail cut open to the air. The impact of the eventual development plan on the ability to introduce 
passenger rail or other transit alignments into this same section of the Bay Ridge Branch will likely 
involve more lateral than vertical clearance constraints.  

  

Source: MTA 61st St. Overbuild Request for Proposals (Dec. 28, 2017) 
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Adequacy of Existing Lateral Clearance 

Nine locations along the corridor have been identified as “Key Lateral Clearance Locations.” The 
locations were so designated because they would pose potential lateral clearance challenges for at least 
one alternative within each mode group. The potential severity of these conditions varies at each 
location depending on the width of the trackway or guideway alignment associated with the individual 
alternative. The following is a list of these locations, moving from south to north.  

• Location 1: McDonald Avenue 
• Location 2: New Utrecht Avenue 
• Location 3: East New York Tunnel 
• Location 4: Fresh Pond Yard 
• Location 5: Metropolitan Avenue 

• Location 6: Long Island Expressway 
• Location 7: LIRR Main Line and Port 

Washington Branch Crossing 
• Location 8: Queens Boulevard 
• Location 9: Roosevelt Avenue 

 
These locations are depicted in Figure 6 below. Photos of current conditions at two of these areas 
provided in Figure 7 and Figure 8. A summary of the challenges for each alternative at these locations is 
also included in Appendix A - Key Lateral Clearance Locations Comparison Matrix. This summary is 
provided in matrix format to facilitate qualitative comparison of the alternatives. The matrix describes 
the type and severity of the lateral clearance issue that may affect each alternative at these locations. 

Lateral clearance considerations may also exist at locations other than the nine “key” locations 
described above. These issues may relate not just to the physical adequacy of the ROW dimensions to 
accommodate a given alternative but to the configuration of space within the ROW. Common lateral 
clearance concerns include the width of existing embankments and viaducts. These constraints are 
generally less severe but may have a cumulative or additive effect in respect to cost and engineering 
complexity. In addition, various encroachments by private property interests along the right of way have 
accumulated over the years, and these would need to be considered when doing the Task 10 detailed 
analysis.  
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Figure 6 Key Lateral Clearance Locations 
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Figure 7 Existing Condition – New Utrecht Avenue – Looking Northbound 

 

Figure 8 Existing Condition – McDonald Avenue – Looking Northbound 

 
 
 

McDonald Ave 

NYCT “F” Line 
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Station Development Considerations 

Station development may require additional lateral and/or vertical space. With limited exceptions that 
are specifically noted, station construction is feasible at the proposed locations associated with each 
alternative. Some stations, however, would require reconfiguration of existing space and/or tracks and 
guideways. Vertical circulation elements (VCEs) such as elevators, escalators, and stairways are needed 
to meet ADA requirements. Additional VCEs may be required to facilitate transit transfers at station 
locations with direct or nearby connections to existing transit. 

 
8.3.4 Other Infrastructure and Operating Concerns 

This section describes in general terms the infrastructure and operating considerations that pertain to 
each Alternative. These comparisons include the clearance considerations described above, which 
generally describe the physical adequacy of the current available ROW, regardless of configuration, 
current track location, and physical characteristics of the land within the ROW.  

Other infrastructure considerations relate to the current, as-built condition of the ROW. For instance, 
improvements like built embankments, which can be reconfigured without affecting the boundaries of 
the ROW, are included in a category called “Narrow Viaduct and/or Embankment.” The final 
infrastructure “consideration” encompasses potential concerns that may affect station development 
and/or construction of passenger access and associated ancillary structures. Provision of required VCEs 
(vertical circulation elements – stairways, elevators, escalators) to get passengers from their point of 
access level to the platform are included in this final infrastructure category.  

Each Alternative description will also include a preliminary list of operational considerations. These 
sections will describe potential interactions of new passenger service with existing freight and operating 
service, as well as a schematic description of the possible general methods to mitigate any conflicts. 

 
Potential Freight and Transit Operators 

No assumptions have been made about the eventual operator of passenger service in the BRC corridor 
for any of the alternatives. For these initial alternatives it is assumed that the freight operator in the 
corridor is NYAR, with no operator changes in the existing Class 1 and other rail freight operators that 
bring national rail freight service to Queens, Brooklyn and Long Island.  
 

Passenger and Freight Operational Issues 

The preliminary transit service goals (headways) of the Initial Access Alternatives shown in Table 1 range 
from 5 minute (peak periods) to 12-15 minutes (off peak) for LRT and DMU alternatives, with equivalent 
peak/off peak headways of 8 minutes/12-15 minutes and 15 minutes/30 minutes for AGT and commuter 
rail modes, respectively. A variety of operational and ridership-related issues would eventually shape 
these service levels, which would also evolve to respond to the dynamic corridor transit market.   

The freight track is currently in a state of good repair, but is not maintained to higher speed passenger 
status requirements.  Shared use of freight track would therefore impose greater maintenance 
requirements on existing track. 
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Each transit alternative would interact in some way with the freight operations within the BRC corridor. 
These interactions would include: 

• crossing and maintaining access to and from active freight sidings  
• maintaining freight access to existing and possible future freight yards and freight railcar 

exchange/operating tracks; and 
• sharing the use of currently freight-only tracks, which would require FRA-compliant rail 

equipment (commuter rail, DMU), as proposed under some of the Initial Access Alternatives 
(see Section 8.2.3 regarding this FRA compliance issue).  

Joint use of tracks would require existing freight tracks to be reconstructed to handle faster, more 
frequent passenger rail equipment. The Bay Ridge Branch is currently unsignalized. A modern signal 
system with PTC would need to be installed. Likewise, both freight and passenger rolling stock would 
need to be PTC-equipped.  

While there is some freight yard space along the corridor (e.g., the Fresh Pond East and West Yards), the 
limited additional trackage along the BRC corridor and the connecting Lower Montauk Branch is utilized 
as linear yard space throughout portions of the day (Figure 9). NYAR uses the tracks for freight car 
staging as the railroad breaks down arriving trains, reorganizes trains for departure, and handles car pick 
up and drop off at customer sidings.  

Precise plans for shared passenger-freight usage of these existing tracks, sidings and yard facilities would 
require a more detailed examination of the feasibility and practicality of potential reconfigurations and 
upgrades, including: 

• Investment in additional freight yard space,  
• Lengthening sidings to avoid locomotives or cars extending onto tracks during pick-up and 

delivery moves,  
• Other physical improvements related to joint usage, and 
• Potential temporal separate agreements where passenger service would have full use of the 

corridor or identified tracks during certain time periods (e.g., peak periods on weekdays) while 
freight would have dedicated use during other periods. 

Figure 9 Staging of Freight Cars on Revenue Tracks just south of Fremont Bridge 
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Some alternatives, especially those involving FRA-compliant train sets, would have an inherent 
advantage relative to those needing full temporal separation or extensive physical separation, with 
resultant differences in the ability to arrange shared use of the BRC corridor. Because of this, these 
service and operational issue under the Initial Access Alternatives are organized by model group in the 
following section.  

Alignment Concept Elements Maps 

The presentation of the Initial Access Alternatives in the following sections include a high-level map for 
each alternative depicting the Access Concept Elements – the infrastructure elements that would 
potentially be needed to develop a full alignment for that alternative. It indicates the likely new 
passenger track locations and the reconstruction actions needed to tunnel sections, bridges and 
embankments to accomplish that (as well as stations), and the potential need to go outside of the ROW 
to expand the available space needed for that alternative.  Using a common format and labeling, these 
concept alignment figures help reviewers understand where these types of action would potentially be 
required to address the challenges of fitting these alignments through often confined segments of the 
existing corridor. For instance, these maps show bridge locations that are symbolized to indicate 
whether construction or reconfiguration would be necessary to accommodate the alternative. The maps 
also indicate the segments where potential expansion beyond current ROW boundaries might be 
needed to fit the tracks required for each alternative. 

8.4  Assessment of Initial Access Alternatives 

This section presents the likely ways in which each of the Initial Access Alternatives would be developed 
in response to the current physical conditions in the corridor, relative to each alternative’s assumed 
minimum cross section requirements, number and location of stations, and potential issues associated 
with joint freight facilities and operations in the same corridor. This assessment is organized by modal 
group. 
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8.4.1 Commuter Rail Alternatives 

Figure 10 Potential Station Locations - Commuter Rail   

 

Total Length: 14 Miles 
Total Stations: 183 

 
3 See Appendix D for Station Selection Data Analysis. All stations within Task 8 report are draft selection, which 
will be analyzed and revised based on Task 10.7 Ridership Forecasting Analysis  
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 Major Transit Transfer Points: 

o 8th Avenue: Transfer with Subway Line N 
o New Utrecht Avenue: Transfer with Subway Line N & Line D, and NYCT Bus B9 
o McDonald Avenue: 700 feet transfer to Subway Line F, and NYCT Bus B11 
o East 16th Avenue: Transfer with Subway Line Q, and NYCT Bus B68 
o Flatbush Avenue: 900 feet transfer to Subway Line #2 and #5; close to major bus hub served by 

NYCT Bus B6, B11, B41, B44, B103, and Q35.  
o Utica Avenue: Future transfer to Utica Avenue BRT 
o Atlantic Avenue: transfer with Subway Line L, Long Island Rail Road Atlantic Branch, and NYCT Bus 

B12  
o Wilson Avenue: Transfer with Subway Line L, and NYCT Bus B20 and B60 
o Metropolitan Avenue: Transfer with Subway Line M, and NYCT Bus Q38/Q54/Q67 
o Roosevelt Avenue: 500 feet transfer to Subway Line #2 and #5, and major NYCT bus hub served by 

Q32/Q33/Q47/Q49/Q53/Q70 
 

Transit Service Frequency 
The service frequency for this mode is proposed as 15-minute headways at peak periods, and 30-minute 
headways at off-peak hours.  

 
Rail Freight and Other Infrastructure Improvements  
Existing freight track that will be utilized by commuter rail will be upgraded to applicable FRA and FTA 
standards to meet transit passenger operational requirements, as needed, along with current signaling 
and communications systems. The track layout concepts will ensure freight access to all active freight 
sidings along both the Bay Ridge Branch and the FS, as well as to the NYCT Linden Yard. In instances 
where, for example, an existing bridge would need to be altered or strengthened to permit passenger 
operations, the structure would be upgraded to a State of Good Repair (SGR). 

 
CR1/CR3/DMU1 alternatives include reuse of an existing auxiliary siding/track between Evergreen and 
Myrtle Avenues. There are four tracks available within most part of this section. The potential ability to 
utilize the existing siding for commuter train operations in lieu of new track construction is a relative 
advantage of these alternatives, due to their FRA compliance which allows them to share the use of 
freight tracks. 

Typical Cross Section 
Figure 11 provides the assumed typical cross section of a commuter rail alignment on an embankment 
or in a cut (depressed) section.  About 7.9 miles of the 14-mile long corridor are within cut sections that 
travel under bridges carrying roadway and other transit facilities. These cut sections travel below the 
grade of existing adjacent development. An additional 0.75 miles of the ROW are in tunnels sections, 
including the Metropolitan Avenue (500 feet) and the East New York tunnel (0.65 miles).  
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Alternative: Commuter Rail 1 (CR1) 

The CR1 alternative would involve the addition of a second track to the current single-track freight 
alignment to support the joint operation of commuter and freight rail services. The second track would 
be constructed parallel to the existing freight track on either the west or the east side of the existing 
track, depending on the ROW and operational access needs. This relative position may vary throughout 
the alignment. This alternative also does not preclude shifting the existing freight track to accommodate 
the second track. Provisions for crossovers will be made to permit use of either track by both passenger 
and freight operations. Tail tracks would be required at the end of passenger service for service 
reliability. For the purpose of this analysis, either a new MSF adjacent to the ROW, or an agreement with 
MTA for maintenance will be further analyzed at Task 10 and Task 11.   

Under CR1 assumptions, diesel locomotives will be used in conjunction with single-level passenger 
coaches. This equipment combination permits push-pull operation with a cab-equipped passenger car 
for each train consist. Assumed space requirements, ridership capacity, and operating characteristics for 
this alternative are based on the dimensions of the EMD DE30AC diesel-electric locomotive, a class of 
locomotive currently used by LIRR. The locomotive is 10 feet 1 inch wide, and 14 ft 3 1/2 inches high. 
The estimated capacity for each single-level coach car assumed to be similar to standard Electric 
Multiple Unit (EMU) configurations of between 101-111 seats per car, and 121-133 total passengers 
with standees (20% of seated load). The total capacity for 10 coaches per train is approximately 1,270 to 
1,330. The difference in capacity is a function of whether the trains would provide rest rooms; the 
higher passenger capacity estimate applies to train sets without this amenity. 

Station locations, size, and alignments will be refined under Task 10 based on engineering and 
operational considerations, including ridership and the operational efficiency and safety for both 
passenger and freight services. Stations may be configured on either side or with center platforms. 
Potential stations would be designed to support projected consist lengths and would be located at 
existing track grade, unless otherwise noted. 

Because the alternative entails construction of only one new track and involves FRA-compliant vehicles, 
it requires less physical space than those using non-compliant modes and/or involve construction of two 
tracks. Preliminary assessments of the fit of this new track assume that 14 feet of available space would 
be required to accommodate one new track. For instance, as discussed below, reconstruction or 
reconfiguration of existing bridge structures may be required at seven locations along the alignment, as 
compared with 31 locations in the wider two-track alternatives in the CR mode group. With limited 
exceptions, the necessary work would entail abutment reconstruction. One new bridge would be 
required, as described in more detail below. Because there is limited need to expand beyond the 
boundaries of the existing ROW to fit this alternative, impacts on adjacent properties would be 
comparatively minimal. From an operational standpoint, it would be more complicated to meet transit 
service goals while coordinating shared usage of track resources by passenger and freight operations or 
operating on only one track. 

A new signal and communication system for freight and transit would be required to coordinate 
operations within CR1.  



MTA Bay Ridge BRC Feasibility Study   
Initial List of Access Alternatives 
 

26 
 

The section below follows a structure that will be used to present all alternatives. The section describes 
the following infrastructure and operational considerations in further detail: 

• Available space within the ROW; 
• Potential challenges related to specific locations such as on embankments or viaducts, in 

depressed cuts or within tunnels; 
• Stations and station access, including vertical circulation considerations (stairs, escalators); 
• Built environment adjacent to ROW and ownership patterns; and 
• Ability to operate freight and passenger service.  

Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical Clearance 
There are approximately 40 bridges along the corridor with valid bridge clearance data from the 
LIRR Bridge Report as summarized in the BRC Task 3 Corridor Profile Report Appendix A. That 
count excludes bridges that cross CSX’s Fremont Secondary tracks, for which valid bridge 
information was not immediately available. As mentioned above, the lowest bridge clearance, 
located at the entrance to the East New York Tunnel and 18th Avenue, has a clearance of 17 feet, 
5 inches. Bridge crossings with substandard vertical clearances must be evaluated to confirm 
that new passenger service can be accommodated. 
 
Potential Solution: As mentioned previously, the presence of existing freight service minimizes 
the potential need for reconstruction. Per NYS Railroad Law 51-a, “major reconstruction is not 
required for substandard bridge crossings to accommodate the proposed new alternative, 
provided that existing vertical space is adequate and provides reasonable clearance.” For this 
reason, no major bridge reconstruction will be proposed for the commuter rail mode. Potential 
alternative solutions include lowing the existing track via minor excavation and/or obtaining 
bridge clearance waivers from NYSDOT, as needed.  

o Lateral Constraints  
Table 2 describes the apparent severity of the constraints at the previously identified Key Lateral 
Clearance Locations for CR1. Similar clearance tables are provided for each subsequent 
alternative, providing a useful comparison of critical “fit” issues for each alternative. Since only 
one additional track is proposed for alternative CR1, the lateral requirements are less than for 
the 2-track CR2 alternative or for any other alternatives.  
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Table 2 Key Lateral Clearance Locations – CR1 

Locations CR1 – One Additional Track - At Grade 
McDonald Avenue Fits between bridge abutments  

New Utrecht Avenue Fits between bridge abutments  
East New York Tunnel Fits between tunnel abutments  

Fresh Pond Yard Fit between existing Fremont Bridge and Joseph F. Mafera 
park with additional construction 

Metropolitan Avenue  Additional Single track tunnel.  
Long Island Expressway Fits between bridge abutments  

LIRR Main Line & Port Wash. Branch Fits within existing bridge structure  
Queens Boulevard Fits within existing viaduct over the roadway 
Roosevelt Avenue Fits between bridge abutments  

 
The table generally shows that fit issues are less severe for this alternative, which the exception 
of Metropolitan Avenue and Fresh Pond Yard. At Metropolitan Avenue, it appears unlikely that 
an additional guideway can be accommodated in the existing tunnel. At Fresh Pond Yard, 
construction of an additional guideway would potentially pose significant challenges to existing 
freight yard access and operations. The additional track alignment fits within the seven other 
constrained locations based upon current level of information. 
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Figure 14 Alignment Concept Elements – CR1 
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Potential Solutions:  
Apart from the issues at these two key locations noted above, the proposed alignment would 
generally fit within the available ROW space. Figure 14 shows the elements of construction or 
reconstruction that would potentially be needed to fit a full-corridor 1-track CR/DMU alignment. 
At some locations, such as the southernmost segment of the alignment west of 6th Avenue, it 
may be necessary to relocate existing track or otherwise reconfigure the space within the ROW 
to achieve the most efficient shared use track layout. In other segments, including the long 
stretch between Nostrand and Rockaway Avenues, it would be necessary to clear trees and 
other encumbrances and to associated site grading to create space for additional track. It 
appears likely, but not confirmed, that this work would be sufficient to create the necessary 
space. 

Figure 15 Underpass Under Flatbush Overbuild – Adequate Space for 2 Additional Tracks 

As shown in Figure 16 it is also likely that there would be sufficient space for the additional track
within the East New York tunnel. The tunnel consists of four bores. The two center bores
contain active freight tracks: one through-running (the Bay Ridge Branch active track) and one
stub-ended storage track. The third (eastern-most) bore carries the Buckeye pipeline and
associated equipment. The fourth (western-most) bore does not currently contain track. Further
engineering analysis of the Tunnel, and likely structural and other upgrades, will be required
under any alternative. Detail about East New York Tunnel could be found in MTA Tunnel Report.

However, it would be necessary to construct an additional single-track tunnel at Metropolitan 
Avenue, or to expand the existing tunnel to fit a new track adjacent to the existing track. Any 
alternative that requires new tunneling at this location would require significant excavation. 
Because of nearby cemeteries and buildings, it is assumed that a new tunnel would be at least 
30 feet (top of rail) below the roadway surface. 

At Fresh Pond Yard, maintenance of existing and proposed yard operations will require 
construction of a parallel two-track connecting bridge west of the existing bridge. More detailed 
review will be needed to confirm the availability and adequacy of space between the existing 
rail bridge and the boundaries of Joseph F. Mafera Park to construct an additional two-track 
bridge over the Lower Montauk Branch, parallel to the existing Fremont Bridge. 
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It will also be necessary to reconstruct existing embankments and retaining walls, to provide 
sufficient track space. The need for, and extent of, this less significant intervention would need 
to be confirmed through closer site examination, especially where visibility is limited by existing 
vegetation. Underpinning of structures such as bridge foundations (where the alignment crosses 
over streets) and adjacent building structures may be required to support this reconstruction, 
although as shown in Figure 14, most bridges would likely not need reconstruction.  
 

Figure 16 East New York Tunnel Photos & Documents 

 

• Station development considerations and challenges: Three of the 18 stations proposed in this 
alternative have space constraints or other potential engineering challenges that may require more 
complex technical interventions. 

• Linden Boulevard – above street level: There is limited space at this location for provision of 
passenger access facilities, including VCEs. 

• Wilson Avenue – at street level: The present configuration of the embankment, as described 
above, limits the currently available space for tracks and pedestrian access elements. 

• Metropolitan Avenue – below street level: See description of key locations above. 

Potential Solution:  
The Linden Boulevard and Wilson Avenue station locations will both require more detailed 
pedestrian access designs. The Wilson Avenue and Metropolitan Avenue stations would also require 
inspection and potential reconstruction of existing embankments, as described above. None of 
these issues is anticipated to wholly preclude station development at any of the three stations 
described above.  
Feasibility of all stations by alternative are summarized in Appendix B Station Consideration 
Comparison Matrix. 
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Potential Operational Considerations 

Detailed coordination with LIRR would be required to assess the feasibility of using existing LIRR storage 
and maintenance facilities at Jamaica to handle the relatively small fleet needed for the BRC corridor 
under alternatives that utilize commuter rail equipment. Coordination with existing and anticipated rail 
freight operations would requiring the following scheduling and related coordination in each of the 
previously noted areas: 

o Scheduling  
Scheduling shared use operations appears practical for current volumes on the Bay Ridge Branch 
under current conditions, given that only a single off-peak round trip per day is required for freight 
An additional round trip may be required in the near term, even absent substantial expansion such 
as the Cross Harbor project. Scheduling on the FS may be more challenging, though still possible, 
given the less certain arrival and departure patterns for CSX and PW locomotive crews. The most 
significant challenge relates to the freight operator’s practice of staging cars on revenue tracks 
during car movements to and from customers’ rail sidings elsewhere on the system. This is 
necessitated by the scarcity of formal yard space, which also results in trains being broken down and 
formed on active tracks.  
 
Bi-directional passenger service throughout the day would require the use of one, and sometimes 
both, of the two revenue tracks. CR1, because of its FRA-compliant vehicles and relatively infrequent 
service, has an advantage. But the construction of only one new track would put pressure on both 
passenger and freight operations. 
 

o Access to Customer Switches (impacts from 4th Avenue to Atlantic Avenue) 
There are more freight customers along the south and east side of the main track. Railcar volumes 
are nonetheless currently roughly evenly split on both sides of the main track, meaning that there is 
not a preferred side for freight. Single-track alternatives like CR1 will need to accommodate freight 
crossovers and switches at key points to reach both sides of the alignment. 
 

o Preservation and Accommodation of Yard/Storage Track Capacity and Accessibility (impacts Fresh 
Pond Yard area) 
The alternative includes construction of an additional revenue service track to support passenger 
service. Freight trains would also use this track at certain times. It would be necessary to maintain 
access to freight yards and staging tracks, which are, essential for exchanging cars between NYAR 
and other railroads, storing and sorting railcars, and for general railroad operations. The relative 
pressure on these operations caused by CR1 will depend on passenger service levels throughout the 
day and the level of investment in improved freight facilities in freight yard capacity and 
improvements.   
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Alternative: Commuter Rail 2 (CR2) 

This alternative would construct two new and independent tracks for the entire alignment, to be used 
exclusively for transit, either north or south of the existing freight track. CR2 would generally avoid use 
of the existing freight track.  As with CR1, some of existing freight track would be relocated and 
reconstructed, while all would likely be upgraded as required to accommodate higher speed passenger 
service. Provisions would be included for track crossover between the dedicated passenger tracks, and 
limited crossovers would also be established between the passenger and freight tracks to permit 
emergency and/or non-revenue movements. For the purpose of this analysis, it is assumed that excess 
capacity at existing (LIRR) maintenance and/or storage facilities can be used for Bay Ridge Branch 
passenger operations. Any current freight tracks to be used for passenger rail service would be 
reconstructed to meet FRA/FTA standards for passenger service. 

As with CR1, diesel locomotives would be used in conjunction with single-level passenger equipment to 
permit push-pull operation, with a cab-equipped passenger car for each consist. All diesel passenger 
locomotives and passenger cab units will require installation of Positive Train Control (PTC) mandated by 
FRA. Also as in CR1, freight rolling stock would need to be PTC-equipped. This alternative would utilize 
the same rail cars described in CR1, so car dimensions and capacity would be the same. 

The space requirements and associated engineering complexity associated with this alternative are far 
greater than for CR1 and other alternatives that require construction of only one track. Preliminary 
assessment of the design of these new tracks assume that at least 33 feet of available space would be 
required to accommodate the two new tracks, factoring in a 14-foot separation between the centerline 
of each track. The space constraints associated with the need to provide two new tracks are identified at 
existing bridge crossings: 31 bridges would require significant reconstruction including widening, and/or 
abutment reconstruction, as compared with six in CR1. These numbers are based on the assumed need 
for 33 feet of available width to fit two new tracks. The alternative would also require construction of a 
new double track tunnel at Metropolitan Avenue. In addition, this alternative would entail more 
significant reconfiguration of the existing ROW, including embankment reconstruction and existing 
freight track relocation and upgrades. Although the alternative would feature less track sharing than 
CR1, a new signal and communication system for freight and transit would be required to coordinate 
operations.  

Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical Clearance 
The vertical clearance challenges are similar to those described in CR1. However, the need to 
accommodate an additional track means that bridges with variable vertical clearance (e.g. 
vaulted arch bridges or bridges constructed over non-level surfaces) may require detailed 
surveys to confirm their ability to accommodate rail service. 
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o Lateral Clearance – Bridges and Tunnels 
The construction of two additional tracks would significantly increase challenges related to 
lateral space as compared with single-track alternatives like CR1. CR2 will have lateral space 
limitations at seven of the nine Key Lateral Clearance Locations as shown in Table 3 below.  
 

Table 3 Key Lateral Clearance Locations – CR2 

Key Lateral Clearance Point CR2 – Two Additional (Add.) Tracks - At Grade 
McDonald Ave Can’t fit 2 add. tracks between bridge abutments  

New Utrecht Avenue Can’t fit 2 add. tracks between bridge abutments  
East New York Tunnel Fits between tunnel abutments  

Fresh Pond Yard Fit between existing Fremont Bridge and Joseph F. Mafera 
park with additional construction 

Metropolitan Ave Can’t fit 2 add. tracks between bridge abutments  
Long Island Expressway Can’t fit 2 add. tracks between bridge abutments  

LIRR Main Line & Port Wash Branch Can’t fit 2 add. tracks within existing bridge structure  
Queens Blvd Can’t fit 2 add. tracks within existing bridge structure 

Roosevelt Avenue Can’t fit 2 add. tracks between bridge abutments  
 

These lateral space considerations will require more extensive and technically complex solutions 
for CR2 and other alternatives requiring a second additional track and/or guideway. For 
instance, the Metropolitan Avenue Tunnel and Fresh Pond Yard locations would require more 
complex solutions. 
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Figure 17 Alignment Concept Elements – CR2 
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Potential Solution:   

CR2 may require substantial widening and/or construction of a new parallel underpass structure 
to fit two new tracks at locations at the southern end of the alignment, such as McDonald 
Avenue and New Utrecht Avenue. It may also require property underpinning. As shown in Figure 
17, the likely solution would involve private property. The new bridge at Fresh Pond Yard would 
need to be larger than the bridge described for CR1, because of the need to fit two new tracks. 
At Metropolitan Avenue, the new or expanded tunnel would also have to be substantially larger. 

Reflecting the challenges in Table 3, many of the Key Lateral Clearance Locations have 
insufficient space to accommodate two new tracks, and will require expansion of existing 
bridges and/or additional bridge construction to create the needed track space. These actions 
would involve high construction costs but would limit the need to encroach on adjacent 
properties along the corridor. Bridge reconfiguration may involve property  closer to the 
northern terminus, however. Figure 17 shows, for example, the anticipated need to affect 
adjoining private properties by expanding construction activities beyond the boundaries of the 
existing ROW between Grand and Calamus Avenues in Queens, and near Ocean Parkway in 
Brooklyn.  

As with CR 1, some reconfiguration of the available ROW, including upgrades to existing bridges, 
would be necessary to fit the new tracks. Figure 17 shows that more track relocation or other 
ROW configuration would be required for this alternative. As mentioned above, many more 
bridges would need to be upgraded to handle the additional tracks, for instance, Figure 18 
shows the limited available space for new tracks at the Fremont Bridge over the Lower Montauk 
Branch. This existing space would be widened by reconstructing the embankments and retaining 
walls. To maximize the use of existing space and best position both the freight and passenger 
tracks, existing freight tracks would  need to be relocated.  

Figure 18 Track Space on Fremont Bridge 

 

60 ft 
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Station development considerations and challenges:  
Because of a general preference for center-platform station facilities in a two -track configuration, 
more stations constructed under CR2 would have space constraints or other potential engineering 
challenges that may require technical solutions than CR1. Although center-platform stations can 
utilize a shared single platform, these facilities may require more horizontal space because 
passenger tracks must be spread apart at the station approaches to accommodate the platform. 
Eight of the 18 stations may require more complex technical interventions -- the three stations 
described in CR1 and five additional stations: 

• McDonald Avenue – below street level: There is inadequate space at this location to 
accommodate a multi-track station facility. 

• East 16th Street – below street level: The existing NYCT bridge between East 15th and East 
16th Streets would prevent station development at this location in its current configuration. 
The bridge carries active NYCT subway service and the existing Avenue H Q line station. 

• Eliot Avenue – Below street level: The current configuration of the ROW is incompatible 
with multi-track station development. 

• Queens Boulevard – Above street level: The proximity to Queens Boulevard and the existing 
Long Island Rail Road Bridge means that there is inadequate space for a multi-track station 
facility at this location. 

• Roosevelt Avenue – Below street level: The current configuration of the ROW is 
incompatible with multi-track station development. 

 
Potential Solution: Stations likely cannot be built at McDonald Avenue or Queens Boulevard without 
affecting adjoining private property. The Queens Boulevard Station would also affect the existing 
Long Island Rail Road bridge. Development of a station facility at East 16th Street would likely require 
reconstruction of the existing NYCT bridge. The stations described above in CR1 are assumed to 
require the same interventions as summarized in the summary section for that alternative excepting 
Linden Boulevard, where relocation of existing tracks would likely be necessary. The Eliot and 
Roosevelt Avenue stations would require similar track relocations. 

Figure 19 CR2 Mode: Potential Lateral Space Expansion at McDonald Avenue, Brooklyn 
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Potential Operational Considerations 

The general connectivity and potential maintenance considerations described in CR1 also apply to CR2. 
Although the complications of adding additional track are extensive, as documented above, a theoretical 
additional track would alleviate some of the issues associated with freight interactions, especially at 
existing sidings and the Fresh Pond Yard. The benefits of this reduced interaction would be especially 
apparent on the FS portion of the corridor. 

o Scheduling  
CR2 provides two dedicated tracks for passenger use, with no or limited shared use of freight track 
required. Access across passenger tracks/lanes between the freight track and sidings and/or yard 
tracks may be more challenging to schedule than for the single-track alternatives in instances and/or 
locations where interactions must occur. This would also make it easier to maintain passenger 
service headways than under the CR1 alternative. 
 

o Access to Customer Switches (impacts from 4th Avenue to Atlantic Avenue) 
Freight traffic may need to cross over two operating tracks to access switches for customer sidings 
and yard and storage tracks.  The two-track alternatives will need to allow for freight crossovers and 
switches at key points to reach both sides of the alignment. It would also require some 
reconstruction of portions of these freight sidings if revenue tracks (freight or passenger) are shifted 
closer to the siding. 
 

o Preservation and Accommodation of Yard/Storage Track Capacity and Accessibility (impacts Fresh 
Pond Yard area)  
The challenge of maintaining yard and storage track access when two additional passenger tracks 
are added would be somewhat more complicated than under CR1 due to the added track width 
involved. But because of the more complete separation of freight and passenger movements, many 
operational considerations would potentially be less severe.  
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Alternative: Commuter Rail 3 (CR3) 

This alternative would involve nearly the same track layout, configuration, and assumptions described in 
CR1, and the same reference map used for CR1 applies to CR3 (below). Unlike the two diesel alternatives 
described above, CR3 would utilize electrified multiple unit (EMU) commuter rail vehicles. The power 
source would be an electrified third rail. This vehicle type requires additional ancillary facilities, including 
periodic traction power substations, along the length of the alignment, with an assumed substation 
spacing of roughly two miles. All new and existing track would be electrified to allow for shared use of 
both tracks, requiring the reconstruction of the current freight tracks to meet passenger service 
standards, as well as third rail power pickup and installation of full signaling and communication system 
similar to alternatives CR1 and CR2 operational coordination. 

Dimensional requirements for this alternative are based on the existing Bombardier M7 EMU, a car type 
currently used in revenue service by both LIRR and MNR. The width of the required envelope is 10 feet, 
5 3/4 inches; the height is 12 feet, 11 1/2 inches. The assumed seating capacity for this alternative is 
110-120 seats per car, with up to 144 total passengers, including standees. The total capacity for a six- to 
12-car consist is therefore between 860 and 1,700. It is likely that that the longer (10-12 car) consists 
would not be required for service on this alignment. If CR3 is advanced as a Feasible Alternative, these 
assumptions would be validated by modeling ridership demand in Task 10. 

As with the other commuter rail alternatives, stations will be configured as side- or center-platform 
facilities, based on engineering and operational considerations that include available space, efficiency of 
operations, and safety of operations for both passenger and freight services. 

It is assumed that a new maintenance and storage facility would be required immediately adjacent to 
the alignment. It should be noted, however, that depending on the eventual operator of this alternative, 
it may be possible to access existing LIRR facilities. It would require additional study and coordination to 
determine the feasibility of such an arrangement during Task 10 if this alternative is advanced.  

It would be necessary to design and install a new signal and communication system similar to the other 
commuter rail alternatives. The system would be necessary because passenger service would operate 
independently of existing freight service. The likely complex coordination of freight and passenger train 
control systems in this shared-use operating environment would be assessed further under Task 10.  

The vertical and lateral challenges and likely solutions identified under CR1 would also apply to this 
alternative. A new signal and communication system for freight and transit would be required to 
coordinate operations within CR3.   
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Figure 20 Alignment Concept Elements – CR3 
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Alternative: Commuter Rail 4 (CR4) 

Just as CR3 is the electrified equivalent to CR1, CR4 is the multi-track electrified equivalent to CR2. The 
same infrastructure and operational considerations that apply to CR2 will pertain to this alternative, 
with the addition of power and support facility requirements described above in relation to CR3. A new 
signal and communication system for freight and transit would be required to coordinate operations 
within CR4  
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Figure 21 Alignment Concept Elements – CR4 
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8.4.2 Diesel Multiple Unit (DMU) Alternatives 

Figure 22 Potential Station Locations - DMU Mode Group 

 

• Total Length: 14 Miles  
• Total Stations: 20  
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Major Transit Transfer Points: 

DMU alternatives would have the same 18 stations and associated transfer points as for CR Mode 
Group, but with two additional stations with bus-only transfers: 

• 18th Avenue: Transfer with NYCT Bus B8 
• Ralph Avenue: Transfer with NYCT Bus B47 

 
This mode group faces many of the same infrastructure challenges as the CR mode group: potential 
issues caused by limited vertical and/or lateral clearances; narrow viaducts and embankments; densely 
developed land adjacent to the corridor, including overbuilds; and magnified space and VCE 
considerations in potential station locations. The key differentiators of DMU compared to CR are as 
follows: 

o Capacity per train 
The DMU consist is generally between one and four cars, compared to the 6-12 range for CR. The 
default or generic comparison car for this mode group is the Stadler FLIRT DMU currently used by 
Trinity Metro, Texas. The capacity of each FRA-compliant car is 312 (224 seats plus 88 standees)4. 
The total maximum capacity per consist is assumed to be roughly one-third of that of a CR trainset.   

o Length of platform 
Shorter trains mean that required platform lengths will be shorter than for the CR alternatives. At 
stations identified above as having limited space, some fit issues may be mitigated by these shorter 
platforms. Shorter platforms and more limited station footprints would also mean that costs 
associated with construction and property impacts would be reduced. 

o Consist Length and Stations 
It is assumed that DMU consist lengths will not exceed four cars.  All DMUs will require installation 
of Positive Train Control (PTC), as mandated by FRA. As with the CR1 commuter rail alternatives, 
station layout and placement will be determined based on available space and other engineering 
and operational considerations, including operations efficiency, likely maximum consist length, and 
passenger and staff safety. Like the CR alternatives, DMU alternatives will include tail tracks for 
added reliability. 

 

 

 

 

 

 

  

 
4 https://en.wikipedia.org/wiki/Stadler_FLIRT#United_States 

https://en.wikipedia.org/wiki/Stadler_FLIRT#United_States
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Alternative: DMU1 

The current single-track freight corridor would have a second track added for joint operation of 
commuter and freight rail services.  The location of this second track may vary across the alignment, 
depending on existing available space and other considerations. New track may be constructed both 
north and south of the relative position of the existing freight track. This alternative also does not 
preclude shifting the existing freight track to accommodate the second track. The existing fright track 
will be reconstructed to meet transit passenger operational requirements. 

Assuming a consist length of four cars, the maximum capacity per car would be 312 passengers. The 
width of the locomotive is 9 feet - 7 inches5; the height is assumed to be just around 14 feet – 8 inches. 

A new signal and communication system for freight and transit would be required to coordinate 
operations within DMU1.    

The remaining infrastructure and operational issues and potential solutions are the same as those 
described in the CR1 section. Figure 23 shows the required improvements under this alignment. 

 
5 https://www.stadlerrail.com/media/pdf/flirt_texrail_en.pdf 

https://www.stadlerrail.com/media/pdf/flirt_texrail_en.pdf
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Figure 23 Alignment Concept Elements – DMU1 
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Alternative: DMU2 

This alternative, like CR2, would not use the existing freight track. Two new and independent passenger 
tracks would be constructed for the entire alignment. These two additional tracks would be used 
exclusively for transit and would be located either north or south of the existing freight track. As with 
previous alternatives, portions of the existing freight track may be relocated and reconstructed to 
provide the most efficient freight-passenger alignment.  This alternative could allow for some freight use 
of the passenger tracks depending on the joint use overall operating plan, which is possible when FRA-
compliant passenger equipment is involved.  

As with DMU1, the DMUs would operate in consists of 3-4 units maximum.  All DMUs will require 
installation of Positive Train Control (PTC), as mandated by FRA.  

A new signal and communication system for freight and transit would be required to coordinate 
operations within DMU2.    

The remaining infrastructure/operational issues and potential solutions are generally similar to those 
described in CR2. See Figure 24 for the elements of the DMU2 alternative. 
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Figure 24 Alignment Concept Elements – DMU2 
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8.4.3 Heavy Rail Transit (HRT) Alternative 

Figure 25 Potential Station Locations - HRT Alternative 

 

• Total Length: 14 Miles  
• Total Stations: 25 
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HRT is a high-capacity electric railway mode group that typically operates on exclusive guideways. The 
New York City Subway is the existing HRT service in New York City. Compared to the CRT and DMU 
alternatives, HRT vehicles feature improved vehicle acceleration and deceleration performance. The HRT 
alternative is therefore planned to include 25 stations, five more than the DMU alternatives. This change 
would increase access to residents and workers within the Primary Study Area and provide additional 
transfer points to existing transit subway and bus services. 

Major Transfer Points:  

The major transfer points proposed for this alternative include the same locations described for the 
DMU alternatives. In addition, five new station locations are recommended, as described below. These 
locations provide three additional subway station connections:  

• Ft. Hamilton Parkway: Transfer with Subway N Line and NYCT Bus B16 (and adjacent to the MTA’s 
61st Street Overbuild development site, as discussed in Section 8.3). 

• Coney Island Avenue: Transfer with NYCT Bus B11/B68 
• Ocean Avenue: Transfer with NYCT Bus B49 
• Sutter Avenue: Transfer with Subway L Line and NYCT Bus B14 
• Broadway Junction: Transfer with Subway A/C/L/J/Z Lines, LIRR Main Line, and NYCT Bus hub served 

by B12/B20/B25/Q24/Q56 
 

The faster acceleration and deceleration associated with this mode group is largely a function of vehicle 
weight. This distinction helps to illuminate the significantly different infrastructural characteristics and 
constraints that typify DMU alternatives when compared to CR and DMU alternatives. Perhaps most 
significant for this analysis, HRT vehicles are non-FRA compliant. The key differences between HRT and 
CR and DMU are summarized in more detail below: 

HRT as a Non-FRA Compliant Mode  

Standard HRT vehicles do not comply with FRA crashworthiness standards for operation with rail freight 
operations. Vehicles on HRT tracks near freight tracks require additional requirement for safety . These 
safeguards include lateral separation and potentially a crash wall along the entire alignment paralleling 
freight trackage and operations, installation of Positive Train Control (PTC) and other modification to the 
vehicle’s design. The space requirements of this separation and crash wall creates the greatest spatial 
issues at stations and overhead bridges. The need for increased lateral separation between the HRT and 
freight tracks increases the required horizontal space for a two-track rail passenger alignment by 
approximately 25feet (center-line to centerline separation between Freight and HRT tracks)  above the 
requirements for commuter rail6.  The greater lateral space requirements increase the extent and 
complexity of reconstruction within the corridor and the potential for property impacts along major 
portions of the current ROW. 

 

 

 
6 Sela, Resor, and Hickey, Shared-Use Corridors: Survey of Current Practice and Recommendations for the Future.  
http://onlinepubs.trb.org/onlinepubs/circulars/ec058/08_04_sela.pdf 

http://onlinepubs.trb.org/onlinepubs/circulars/ec058/08_04_sela.pdf
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New maintenance facilities: 

If the new track does not interline with existing NYCT lines, a new maintenance facility adjacent to the 
new passenger track may be needed, or there could be an expansion of existing facilities. In this case, 
there should be switches connecting to one or another lines. If the new passenger track does not 
interline with any existing NYCT track, it is assumed that tail tracks at either end of the passenger service 
will be required for service reliability, as well as a new maintenance and storage facility immediately 
adjacent the alignment. Additional engineering analysis would be required to determine possible 
maintenance facility siting selection and concept design. 
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Alternative: HRT1 

This alternative would involve constructing two new and independent passenger rail tracks along the 
entire alignment.  These two exclusively transit tracks ideally would be located either north or south of 
the existing freight track.  As with, CR-2, portions of the existing freight track may be relocated and 
upgraded to maximize the usable space for freight and passenger operations.  Provisions would be 
included for occasional track crossover points between the two passenger tracks; limited crossovers 
would potentially be established between the passenger and freight tracks to permit emergency 
movements. Because no physical connection between the subway and freight operation can exist, the 
lateral space requirements for this alternative are greater than the assumed requirements for CR2. 
Figure 28 shows the preliminary determinations of spatial adequacy and fit based on the assumed need 
for approximately 47 feet of available space. 

This alternative would use electrified multiple unit (EMU) subway cars. These cars are typically 60 feet in 
length, 9 feet-9 inches in width, and 12 feet-4 inches in height7. The projected capacity per car unit is 
2028. While the MTA NYCT uses narrower cars for existing A Division subway service, for this Initial 
Access alternative, the more common B Division (both BMT and IND) dimensions are assumed. The 
power source would be an electrically charged third rail.  This vehicle mode requires additional ancillary 
facilities, including periodically located traction power substations along the alignment, as well as signal 
and communications systems that are separate from the freight operation. Because freight cars would 
have to cross the subway tracks to access freight sidings and possibly yards, a fully coordinated freight-
HRT operations control system would be required. This would likely require signalizing freight tracks as 
well. 

As with the modal groups previously presented, station placement and layout will depend on availability 
of space, and other engineering and operational considerations that include efficiency and freight and 
passenger safety. Stations may have side and/or center platforms. Because of the need for tail tracks 
and additional maintenance facilities and because of the additional lateral space requirements described 
above, this alternative would require significantly more complicated engineering and design solutions 
than alternatives in the CR and DMU modal groups due to the required separation from freight 
operations. 

 

  

 
7 NYCT Track Standards and Reference Manual MW-1 2015.pdf  
8 https://www.nycsubway.org/perl/caption.pl?/img/cars/sheet-r143.jpg 

https://www.nycsubway.org/perl/caption.pl?/img/cars/sheet-r143.jpg
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Figure 28 Alignment Concept Elements – HRT1 
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Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical 
The general challenges for vertical clearance for HRT1 are similar to those described in the CR2 
section. 
 

o Lateral Clearance – Bridges and Tunnels 
In general, the lateral clearance challenges will be considerably greater than under the two-track 
CR2. The additional requirements of stand-off distance and possibly a crash wall for non-
compliant HRT vehicles will increase the number of locations where complex technical solutions 
are required. There is insufficient lateral space to accommodate the HRT1 alternative at eight of 
the nine Key Lateral Clearance Locations, as indicated below:  
 

Table 4 Key Lateral Clearance Locations – HRT1 

Key Lateral Clearance Point HRT1 – Two Additional (Add.) Track - At Grade 
McDonald Ave Can’t fit 2 add. tracks & crash wall between bridge abutments  

New Utrecht Avenue Can’t fit 2 add. tracks & crash wall between bridge abutments  
East New York Tunnel Fits 2 add. tracks & crash wall between bridge abutments  

Fresh Pond Yard Can’t fit 2 add. tracks & crash wall at existing bridge structure 
Metropolitan Ave Can’t fit 2 add. tracks & crash wall between bridge abutments  

Long Island Expressway Can’t fit 2 add. tracks & crash wall between bridge abutments  
LIRR Main Line & Port Wash Branch Can’t fit 2 add. tracks & crash wall at existing bridge structure  

Queens Blvd Can’t fit 2 add. tracks & crash wall at existing bridge structure  
Roosevelt Avenue Can’t fit 2 add. tracks & crash wall between bridge abutments  

 

In addition to the challenges of these nine Key Locations, it would be many areas where it would be 
difficult to accommodate the HRT1 alternative within the limits of the potentially available track 
space. As Figure 26 shows, most existing bridges and underpasses in the alternative would require 
at least abutment reconstruction, if not widening. Except for the East New York Tunnel, and for most 
segments in Queens north of Eliot Avenue, the existing ROW is either insufficiently wide or not 
currently configured to accommodate two additional passenger rail tracks. Additionally, the new 
transit rail bridge at Fresh Pond Yards as a potential way to create additional track space for the CR 
and DMU alternatives is also proposed for the HRT alternative. 
 
Figure 29 depicts a location at the northern end of the alignment where multiple existing bridge 
crossings are too narrow to accommodate new passenger tracks and required safety distances. 
Alterations to these structures would need to be made while maintaining existing LIRR passenger, 
freight and vehicle operations during the necessary construction, minimizing impacts current levels 
of service. 
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Figure 29 HRT Alternative: Potential Bridge Widening -Elmhurst, Queens 

 
 

Potential Solution:  

The potential solutions needed to develop such an alignment would require significant custom 
design at many locations, entailing extensive amounts of highly complex and high-cost construction. 
As shown in Figure 28, most of these locations are in segments where engineering solutions would 
likely involve adjacent property impacts or other complicated interventions. For example, any new 
Fresh Pond Yard bridge would potentially be constructed at a different height from the existing 
bridge to meet current LIRR design criteria. 

It will be necessary to reconstruct existing embankments and retaining walls in many segments to 
create the additional track space, including most of the alignment between Ocean Parkway and 
Rockaway Avenue. Underpinning of structures such as bridge foundations and adjacent building 
structures may be required to support this reconstruction. Earthen slopes may also need to be 
shortened and/or completely replaced with retaining walls. In other long segments of the alignment, 
including the segments between New Utrecht Avenue and Ocean Parkway, and between Evergreen 
Avenue and Cypress Hills Street, the width of the available ROW appears to preclude any technical 
solution that does not involve impacts to adjacent private property.  
 
Even simple transitions from one side of the alignment to the other complications; since HRT 
vehicles are prohibited from crossing active FRA tracks.  As part of this alternative, and all other at-
grade non-FRA compliment vehicle alternatives would be an underpass such as the one proposed 
between New Lots Avenue and Sutter Avenue to switch new passenger service from the west side of 
freight tracks to the east to access the existing East New York Tunnel passenger portals. Figure 27 
presents this solution in a plan and profile. 
 
All proposed non-FRA compliant alternatives in addition to HRT, including LRT, BRT and AGT will 
have a similar underpass designed into their respective alternatives along this segment of the right-
of-way to access the East New York Tunnel, 
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Figure 30 Proposed Underpass between New Lots Avenue and Sutter Avenue 

 
 

o Station development considerations and challenges:  
Because of the additional required stand-off space for this mode, there are potential station siting 
issues at 17 of the 25 proposed station locations. Unless otherwise noted, these potential locations 
are highlighted primarily because of a simple lack of available space. 

 
• 4th Avenue – below street level 
• 18th Avenue – at street level 
• McDonald Avenue – below street level 
• Coney Island Avenue – below street level 
• East 16th Street – below street level: Presence of existing NYCT bridge, as described above 
• Utica Avenue – above street level: Limited space on current bridge structure 
• Ralph Avenue – above street level: Limited space on current bridge structure 
• Remsen Avenue – above street level: Limited space on current bridge structure 
• Linden Boulevard – above street level: Limited space to provide VCEs and pedestrian access, 

in addition to general space constraints 
• Livonia Avenue – below street level 
• Sutter Avenue – below street level 
• Wilson Avenue – at street level: Current configuration of embankment and limited space to 

provide VCEs and pedestrian access complicate station design 
• Metropolitan Avenue – below street level: Current configuration of embankment limits 

opportunities to develop station facility 
• Eliot Avenue – below street level 
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• Queens Boulevard – above street level: Space constraints magnified by presence of existing 
LIRR bridge 

• Roosevelt Avenue – below street level. 

Potential Solution:  
In some of the above cases, relocation of existing tract may be adequate to provide space for 
station development. In other locations, such as at 4th Avenue, it may be enough to reduce 
platform width from the preferred 30-foot standard for central platforms. But other locations, 
including the three stations between 18th Avenue and Coney Island Avenue are located in 
relatively narrower sections of the ROW, where the most likely solution to remedy space issues 
would be encroachment on existing adjacent properties. Other locations, such as East 16th 
Street and Queens Boulevard would likely require bridge reconstruction or major 
reconfiguration. 

 

Potential Operational Issue and Solution 

The general connectivity and potential maintenance considerations for HRT are similar to those 
described in the CR2 section as both would two dedicated passenger rail tracks. Construction of aerial 
guideways and/or stations would involve less potential conflict with existing freight service but would 
not be feasible under HRT.  However, the number of rail sidings for the delivery of goods via rail does 
create a serious issue for this alternative. Any crossing or interaction with freight operations by HRT 
vehicles is a major challenge not faced by FRA-compliant modal groups. Crossings involving subway and 
freight tracks can involve complying with FRA requirements for the vehicles as well as maintenance 
inspection requirements.  Among the upgrades that would include: 

• Equipping all HRT rail cars with Positive Train Control (PTC) in addition to any other signal and 
communications systems, 

• Modification of vehicle for offboard uncoupling of cars by personnel, and 
• Increased maintenance inspection requirements. 

The alternative to the requirements would be to avoid the sidings by either constructing overpasses or 
underpasses. Both solutions would be very complex and expensive for HRT. Because space is so limited 
in this ROW, it is unlikely that significant construction of this nature would be practical, due to the 
impact on existing crossings and the constructability issues associated with placing elevated structures 
or tunneling under embankment and depressed cut segments. 
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8.4.4 Light Rail Transit (LRT) Alternatives 

Figure 31 Potential Station Locations - LRT Mode Group 

 

• Total Length: 14 Miles  
• Total Stations: 27 
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Major Transit Transfer Points: 

In addition to the 25 stations associated with the HRT alternative, two additional station locations are 
proposed for LRT alternatives. The new stations would not create new transit rail connections but would 
connect with NYCT bus routes for intra-Brooklyn trips and improved transit access for the surrounding 
community. 

• Albany Avenue: Transfer with NYCT Bus B6/B103 
• Wyckoff Avenue: Transfer with NYCT Bus B20 

 

The LRT modal group shares many of the same infrastructure characteristics and challenges as the HRT 
modal group. The key differentiators of LRT are: 

Ability to operate on street: 

One of the unique features for LRT compared with the other rail transit modes under consideration is its 
ability to operate on streets, in mixed traffic or on dedicated lanes.  In locations with space limitations or 
where extensive bridge or tunnel construction would be required to fit new tracks or stations, the LRT 
could potentially use off-ramp/on-ramp connections from existing cut sections to access street level. 
LRT vehicles would re-enter the rail ROW after circumventing the challenging section of the alignment. 

The ability to locate passenger stations at street level or access street level to avoid tight vertical or 
lateral clearance issues means that LRT is potentially a more flexible modal group.  But connections to 
and from street level may be difficult to design. Coordinating track alignments and street-level stations 
with existing vehicle and pedestrian networks would be a complex and potentially costly process. 

Clearance Requirements:  

Light rail vehicles (LRVs) assumed to be used for this alternative are based on the vehicles used for NJ 
Transit’s Hudson-Bergen Light Rail. The LRVs would be 90 feet long, 8 feet, 9.6 inches wide, and 12 feet, 
3.25 inches tall.9 When the OCS is included, the minimum vertical clearance requirement is 14 feet, 6 
inches.10 The recommended length for this study is 3- to 4-car consists. The capacity of each car unit 
would be about 190 passengers (including standees). Practical vertical grade operation is 6%, but for 
short distances could increase to 10% rate of climb. 

If power is not drawn from an OCS, an alternative currently being operated on a limited basis is an on-
board Electric Battery power that would use rechargeable batteries. Power drawn from the overhead 
electrical system will require construction of traction power substations (TPS) along the ROW.  While the 
battery power systems do not require constant ancillary power access. Currently these LRV’s have 
limited operational distance on a single battery charge.  Installation of this system are using the battery 
power in combination with OCS provided power to charge the batteries.  For our alternatives, these 
hybrid vehicles would utilize the battery power for accessing street level stations; access depots not 
along the alignment; where current vertical clearances preclude use of the pantograph; and where off-

 
9 Technical Data for NJ Transit Hudson-Bergen Light Rail (2015), 
http://www.kinkisharyo.com/main/wpcontent/uploads/2015/08/NJT3.pdf  
10 MTA, Utica Avenue LRT Study Conceptual Design Criteria (March 2020) 

http://www.kinkisharyo.com/main/wpcontent/uploads/2015/08/NJT3.pdf
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wire operation is needed such as between Metropolitan Avenue and Juniper Boulevard to avoid 
construction of new tunnels. 

LRT vehicles typically require a larger vertical envelope than the other vehicles previously discussed 
because of the need to accommodate overhead wires, and the overhead catenary system (OCS Previous 
electrified passenger operations on the BRB did utilize an OCS system (circa 1924) for traction power as 
did the freight operation. 

New maintenance facilities: 

Tail tracks at either end of the passenger service will be required for passenger service reliability. LRT 
will require new maintenance facilities regardless of the ultimate operator of the service; MTA and its 
operating agencies do not currently operate this mode. Ideally, the maintenance facility should be 
located adjacent, or nearby the alignment to facilitate rapid equipment movements on and off the line. 
The precise location of such a facility would depend on whether power comes from OCS or on-board 
batteries.  A further discussion of the location of a maintenance and storage facility will be presented in 
Task 10 if this alternative is selected for further study. 

Segregation from freight operation: 

Stations must be segregated from freight track and sidings. LRT tracks crossing freight sidings at grade 
will require full crossing protection at each crossing. These protections include incorporation of freight 
dispatch protocols into the LRT’s signal and communications systems. As noted for the HRT alternative, 
this would likewise require full signalization of freight tracks as well. These provisions are needed to 
minimize conflicts and to maintain spatial separation between freight and transit services. 
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Alternative: LRT1 

This alternative, like HRT, would build two new dedicated transit-only tracks for the entire alignment, 
located along either the north or south side of the freight track. The existing freight track may be 
relocated and reconstructed to create the most efficient layout for joint freight-passenger operation.  
Provisions should be included for intermittent track crossovers between the dedicated LRT tracks. There 
are no plans for physical connections between the LRT and freight tracks.   

The LRT track layout would be designed to not interfere with access to active freight sidings along the 
Bay Ridge Branch, and access to existing or planned freight yards or staging tracks or the NYCT Linden 
Yard. However, some complex LRT/freight crossing would complicate transit and freight operations.  

Stations may be either side platform to maintain street running characteristics. Station planning should 
account for efficiency and safety of operations for both passenger and freight services. 

The alternative assumes that tail tracks at either end of the passenger service will be required and that a 
new maintenance and storage facility is required either immediately adjacent to the alignment or 
nearby. 

 

Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical 
More vertical clearance challenges exist for this modal group than for the other Initial Access 
Alternative modal groups being studied. Bridge clearances that are manageable for other groups 
are more problematic in the context of LRT. Several bridges have less than 18 feet of clearance 
underneath. This list includes bridges at 60th Street (17 feet, 7 inches of clearance), 8th Avenue 
(17 feet, 7 inches), 16th Avenue (17 feet, 8 inches), and 18th Avenue (17 feet, 5 inches). That list 
is not exhaustive and only describes representative bridges in the southern end of the 
alignment. A full list of bridges and associated dimensional requirements, if known, is included 
in Task 3 Corridor Profile Report Appendix A: Plan and Profile 
 
Potential Solution:  The current level of investigations does not identify any substandard vertical 
dimensions that would preclude installation and operation of an overhead power supply for the 
LRV operation.  If more detailed investigations identify such conditions, options such as lower 
the trackway  or modifying the under bridge structure would be utilized to resolve the issue, 
especially if the structure was already requiring widening of the structure for the additional 
trackage. 
 

o Lateral Clearance 
As mentioned above, LRT vehicles can exit the ROW and access existing roadways to avoid ROW 
locations with constrained clearances. As shown in Figure 35, the requirement of at least 45 feet 
of available space to accommodate new tracks and a possible mandatory crash wall for non-FRA 
vehicles like LRT would cause significant detouring of the LRT alignment from the existing ROW. 
Although this solution would limit the costs associated with reconstruction of bridges or tunnels, 
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it would entail its own set of engineering and operational challenges. For instance, based on an 
assumed operating speed of 35 MPH, the maximum permissible rate of vertical grade is 6.5%. 
Any detour to the adjacent street network would therefore require at least 500 linear feet of on-
ramp and off-ramp with the potential for adjacent property impacts. 
 
As with all other alternatives, the current bridge at Fresh Pond Yard cannot accommodate the 
new tracks required for LRT1.   Similar to the other alternatives a new double track  bridge 
across the Lower Montauk is proposed. As Figure 35 illustrates, the ability to detour to adjacent 
roadways limits, but does not eliminate, anticipated property impacts. These impacts appear 
unavoidable in Bay Ridge and in several short segments between New Utrecht Avenue and 
Ocean Parkway. 
 

Table 5 Key Lateral Clearance Locations – LRT1 

Key Lateral Clearance Point LRT1 – Two Add. Track - At Grade 
McDonald Ave Can’t fit. Could be detoured to adjacent roadway  

New Utrecht Avenue Can’t fit. Could be detoured to adjacent roadway  
East New York Tunnel Fit 2 add. tracks & crash wall between tunnel abutments  

Fresh Pond Yard Can’t fit 2 add. tracks & crash wall. Need to be elevated higher 
than existing Fremont Bridge 

Metropolitan Ave Can’t fit. Would operate along adjacent roadway. 
Long Island Expressway Can’t fit 2 add. tracks & crash wall between bridge abutments  

LIRR Main Line & Port Wash Branch Can’t fit 2 add. tracks & crash wall at existing bridge structure 
Queens Blvd Can’t fit. Could be detoured to adjacent roadway 

Roosevelt Avenue Can’t fit. Could be detoured to adjacent roadway 
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Figure 35 Alignment Concept Elements – LRT1 
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Potential Solution:  

Eight of the nine key locations could only be resolved by providing an off-ramp to guide the LRT 
from the cut section to an adjacent parallel street and an on-ramp to guide the LRT back to cut 
section. As shown in Figure 35, the Fresh Pond Yard location would require an additional parallel 
connecting bridge over Lower Montauk Branch at a higher elevation than the existing 
connecting bridge. Because of this high elevation, LRT1 would avoid the deep tunnel option at 
Metropolitan Avenue by detouring to an adjacent roadway. – a solution that occurs multiple 
times along the corridor, almost exclusively at station locations. This would result in multiple 
LRT/vehicle-pedestrian crossings at intersections typically , which will require careful design and 
traffic signal coordination to maintain transit schedules, traffic and pedestrian operations and 
safety.  

Figure 36 LRT Running on Street Plan – Metropolitan Avenue, Queens 

 

• Station construction and passenger access:  
Side platform stations are assumed for this alternative with limited exceptions related to location 
specific space. Because of the ability to detour from the existing ROW, only four of the 27 stations 
may require more complex technical interventions:  

• 4th Avenue – below street level. Local street access is limited at this location because of the 
Belt Parkway and the 2nd – 4th Avenue overbuild. The existing freight track network is an 
impediment to station placement. 

• Livonia Avenue – below street level. Local street access is limited at this location because of 
the NYCT rail bridges carrying the 3 and L lines. The current alignment of existing freight 
tracks would complicate station development. 

• Sutter Avenue – below street level. This location has the same challenges as Livonia Avenue. 
• Wilson Avenue – above street level. Local street access is complicated by the presence of 

The Evergreens Cemetery. 
 

Metropolitan Ave 

Street Running 
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Potential Solution:  
In the first three locations, relocation of the existing freight tracks would likely permit station 
development. The Wilson Avenue location would require track location as well as widening of the 
existing embankment and extensive design to accommodate VCEs and pedestrian access, as 
described in other modal alternatives. 
 

Potential Operational Issue and Solution 

The primary operational considerations would be associated with (1) LRT/freight traffic and freight 
sidings and yards, requiring detailed crossing controls that meet FRA requirements while minimizing 
delays to transit operations (e.g., at Linden and Fresh Pond Yards), and (2) LRT operations at street-level 
crossings with vehicle and pedestrian traffic, with design required to minimize impacts on any of these 
modes’ operations and safety.  
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Alternative: LRT2 

Like LRT1, LRT2 does not use the existing freight track because LRT vehicles are not FRA-compliant.  The 
alternative would involve construction of two new elevated tracks above the freight tracks in cut 
segments of the alignment as necessary, where ROW space is insufficient. In areas with sufficient lateral 
space (e.g., from Roosevelt Avenue to Queens Boulevard), the two transit tracks would be located along 
either the east or west side of the ROW, depending on where the space is available and to minimize the 
potential relocation of existing freight track operations. Even when the LRT alignment is in the cut 
sections or on embankments, street-level stations are generally proposed for used.  

This arrangement would minimize reconstruction of underpasses and overpasses structures due to 
insufficient track space. The elevated structure along depressed sections of the ROW would also avoid 
many of the freight grade crossing and associated complexities and delays. The existing freight track 
may be relocated and upgrade as needed. Provisions would be included for periodic track crossovers 
between the dedicated LRT tracks for reliable operation and safety.   

At the southern end of the alignment,  the LRT2 alignment would be at-grade in the cut to avoid existing 
and proposed overbuilds. Along the embankment segments, additional ROW may be obtained by 
constructing retaining walls at the of the embankment and filling the space between the new wall and 
the existing elevated grade providing a widened alignment for the additional tracks. 

The proposed LRT guideway is assumed to be elevated a maximum of 22 feet above the ground 
elevation of the cut section to facilitate operation over both sidings and the existing freight tracks. The 
LRT stations under this alternative would be on the adjacent street at-grade with enhanced street level 
station stops. Column placement for the elevated LRT tracks would be single-point columns like those 
already in use for many elevated transit structures and/or Columns with straddle bents which have been 
traditionally used for elevated structures and could also be used for the LRT alternative. The type of 
supports and placement would be determined during preliminary and final engineering design.  All 
columns will be designed to meet FRA crash-wall specifications at the ground level.  

Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical 
The proposed elevated guideway eliminates the vertical clearance considerations that affect 
other alternatives. 
 

o Lateral 
There are serious lateral clearance issues associated with this alternative. Like LRT1, the 
alternative is assumed to require 45 feet of available space. This requirement causes issues for 
at least eight of the nine Key Lateral Clearance Points, as indicated in Table 5. Although the 
elevated track structure avoids potential interactions with freight and other obstacles within the 
ROW, it also entails significantly more interaction with existing streets. Elevated LRT tracks over 
the open cut would cross most streets at grade. The preliminary assessment indicates that at 
least 28 at-grade crossings would be required, some in the middle of blocks. 
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These new midblock intersections would have poor sightlines for drivers and transit vehicles. 
Many such crossings, including at McDonald Avenue and Roosevelt Avenues would need new 
signalization and protection. Other key locations in embankment sections, such as Long Island 
Expressway and the LIRR Main Line & Port Washington Branch do not contain adequate space 
within the existing ROW.  
 
As Figure 37 indicates, the elevated guideway solution does not mitigate all property impacts 
despite the alternative’s relative flexibility. At the southern end of the alignment, for instance, a 
short segment between 5th Avenue and 8th Avenue in Bay Ridge includes multiple bridges that 
would not accommodate the new alternative. And in Queens, a short stretch between Grand 
Avenue and Calamus Avenue includes a narrow ROW directly abutted to the east by residential 
backyards.  

Table 6 Key Lateral Clearance Locations – LRT2 

Key Lateral Clearance Point LRT2 – Two Additional (Add.) Tracks - Elevated 
McDonald Ave Elevated tracks connect to street with traffic signal control 

New Utrecht Avenue Elevated tracks connect to street with traffic signal control  
East New York Tunnel Fit 2 add. tracks & within between tunnel abutments  

Fresh Pond Yard Fit 2 add. tracks & crash wall. Need to be elevated higher than 
existing Fremont Bridge 

Metropolitan Ave Can’t fit. Would operate along adjacent roadway. 
Long Island Expressway Fit 2 add. tracks & crash wall within widen structure 

LIRR Main Line & Port Wash Branch Fit 2 add. tracks & crash wall within widen structure 
Queens Blvd Can’t fit. Widen existing structure to accommodate tracks and 

crash-wall 
Roosevelt Avenue Operate via on-ramp to Roosevelt Avenue to Bus Station 

 
  



MTA Bay Ridge BRC Feasibility Study   
Initial Access Alternatives 
 

72 
 

Figure 37 Alignment Concept Elements – LRT2 
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Potential Solution:  

The first two locations would require elevated tracks to connect with signalized surface streets. 
Several signalized intersections between 8th Avenue in Bay Ridge and Flatbush Avenue in Midwood 
would require similar treatment. Although this solution avoids interaction with freight tracks and 
overcomes lateral constraints, it introduces several safety and operational considerations. Between 
Flatbush Avenue and Rockaway Avenue, it will likely be necessary to build up the embankment from 
the toe of the embankment and create a retained fill structure with additional room at the raised 
rail grade will provide track space for this alternative.  

At Metropolitan Avenue, it is likely infeasible to expand or build a tunnel as described in the other 
modal alternatives. This option may be precluded by maximum grade requirements and the need to 
locate track well below ground surface to avoid impacting The Evergreens Cemetery. This location 
would require another street detour to roughly Juniper Avenue. 

The issues with key locations on the northern side of the terminus can generally be solved, though 
complex and/or costly interventions would be required. For instance, elevation of the guideway to 
flyover the LIE would be a possible, but costly, solution. At the LIRR Main Line & Port Washington 
Branch and Queens Boulevard locations, the existing embankment would be expanded to 
accommodate two additional tracks. At least some impact on adjacent properties would be 
expected. Figure 37 also shows that several bridges would require abutment reconstruction or even 
widening in the northern segments above Calamus Avenue. 
 

• Station development considerations and challenges:  

As with LRT1, four of the 27 proposed stations for this alternative would have engineering 
challenges. The list of stations, and the associated issues, are the same as indicated for LRT1. 

Potential Operational Issue and Solution 

The general connectivity and potential maintenance considerations are similar to LRT1, with a reduced 
number of freight siding conflicts compared with HRT operations and would generally avoid impacts 
with freight access to yards.  

Elevated LRT tracks over open cuts would cross streets at grade. New roadway intersections, including at 
mid-bridge locations. These intersections would require installation of traffic control devices such as an 
LRV actuated Traffic Signal.  
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8.4.5 BRT Alternatives 

This modal group utilizes paved roadways or guideways either at the grade of the existing ROW or 
elevated above it, as in LRT2. The station locations and major transfer points proposed for this mode 
group are nearly identical to those proposed for the LRT mode group. BRT vehicles would be able to 
cross at-grade crossings of active siding tracks or the freight tracks using standard crossing gate 
technology to control the operation of the BRT vehicles crossing active sidings or “mainline” freight 
tracks. These crossings while feasible are proposed to be limited to the maximum extent practical, 
currently non are proposed for the alternatives under consideration. 

The BRT vehicles proposed for operation will be Battery Powered with recharging of the batteries at the 
terminal stations as well as at the overnight storage yard.  These rechargeable batteries can also be 
recharged along the route, if required using automated overhead recharging equipment at selected on-
route stations.  Final determinations of the number and location of these on-lone recharge facilities will 
be developed during Preliminary and Final Engineering design.  

Both BRT alternatives are designed with the assumption that turnaround space at either end of the 
passenger service will be required. New dedicated maintenance and storage facilities would not be 
required, as described above; but it would likely be necessary to upgrade an existing facility to allow 
storage and overnight recharge of batteries and new or upgraded shops and bus and battery lifts for 
electric battery bus maintenance. 

The articulated buses used in this mode group are based on the New Flyer Xcelsior XE60 buses currently 
used by MTA for SBS service on selected routes. These 60-foot-long vehicles are generally 8.5 feet wide 
and 11.08 feet high. One vehicle can accommodate as many as 88 customers per articulated bus (51 
seated + 37 standees)11 12.  

The key factors differentiating BRT from LRT in respect of engineering and operating complexity are as 
follows: 

Vertical and lateral clearance requirements: 

The BRT vehicle is generally less constrained by vertical and lateral space requirements than the other 
rail-based alternatives.  

Ability to run on parallel streets: 

In locations where potential clearance issues do exist, the buses could to operate along adjacent parallel 
streets. Although the intention is to keep the guideway within the existing ROW to the maximum extent 
possible, the greater flexibility afforded by the ability to exit and enter the ROW more easily is a 
distinguishing advantageous r of the BRT alternative. This capability is exhibited between Metropolitan 
Avenue and Juniper Boulevard, where the alignment would operate along the existing roadways instead 

 
11 Federal Transit Bus Test - NEW FLYER OF AMERICA Model: XE60 (2019). 
http://apps.altoonabustest.psu.edu/buses/reports/506.pdf?1556047578  
12 Note that on the standard specification, 120 passengers could be accommodated, which is 1.6 square feet per 
passenger for this 111.3 sf free floor space vehicle, and this is a crush load. The estimate 37 standee is a more 
realistic estimate was made to match the sf/standee used for Commuter Rail vehicles (3 sf/standee). 

http://apps.altoonabustest.psu.edu/buses/reports/506.pdf?1556047578
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of requiring the construction of a new 2 lane tunnel under the street and existing properties – unlike LRT 
alternatives, no modification to the roadways such as tracks and an overhead power supply is needed. 

BRT access ramp: 

To provide connectivity and optimal transit service, ramps from existing city streets to the ROW may be 
required at regular intervals, and especially at key transfer points. Siting and construction of these 
ramps may generate additional property issues. Based on an assumed top operating speed of 35 MPH, 
the maximum allowable vertical grade would be 4.4%. The alternative can accommodate grades of up to 
14.8% but only if speeds are restricted to 20 MPH. The 4.4% standard is therefore preferred for the 
alignment design criteria. At slower speeds such as at off-ramps and on-ramps slower speeds may be 
expected which would permit higher rates of climb as noted previously. This maximum grade would 
require shorter on-ramps and off-ramps than the alternatives: accessing the local road network for 
station placement would require a roughly 200-foot ramp compared to approximately a 500-foot LRT 
ramp at the same location.  

Maintenance facilities requirements:  

Depending on the eventual operator of this service, BRT vehicles in these alternatives will have greater 
flexibility in siting either new facilities or using existing facilities not immediately adjacent or near the 
Bay Ridge Branch/Fremont Secondary right-of-way. Placing any new facilities would involve significant 
engineering and capital costs but the flexible nature of bus service means that these facilities would not 
necessarily need to be adjacent to the ROW and/or existing track or other rail facilities. 
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Alternative: BRT1 

Two new, dedicated and segregated bus lanes roadway would be constructed for the entire alignment. 
These two transit lanes would be built at-grade with the existing freight tracks but would be fully 
independent and discrete from the freight tracks using a crash wall. The new lanes may be built along 
either the north or the south side of the existing freight track. The existing freight track may be 
relocated and upgraded, as needed. Provisions should be included for roadway crossover of rail sidings 
and the freight tracks if required for a continuous alignment. As with other modes that would cross 
freight tracks or sidings, this would necessitate the signalization of such trackage.   

The BRT roadway would have crossing of freight tracks at sidings and potentially at yards, required full 
roadway-type crossing controls and other measures to ensure safety and operating efficiency.    

Electrified bus vehicles would be used, with power drawn from Battery Electric Power on-board the 
vehicles.  The power source would be batteries that are charged at the storage yard and recharged on-
route. This vehicle mode will require additional ancillary facilities, including periodically spaced battery 
charging facilities either overhead or embedded in the roadway using EMF to charge the battery. 

Stations will be designed with side platforms to minimize the need for special-built vehicles with doors 
on both sides or reverse running, which could be confusing to passengers. Stations will have sufficient 
space to accommodate two articulated buses at each stop in each direction. 

Potential Infrastructure Considerations 

Because the dimensional requirements of this alternative are identical to those described in the LRT1 
section, the same engineering challenges and potential solutions exist for this alternative, with some 
engineering and regulatory differences between these two modes.  
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Figure 39 Alignment Concept Elements – BRT1 
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Alternative: BRT2 

A dedicated and segregated 2 lane roadway would be constructed for the most of this BRT alignment.   
This roadway would be on-structure over a portion of the existing BRB and FS ROW, wide enough to 
support two-way bus operation. The new roadway would be located along either the north or south side 
of the ROW to facilitate station construction at street level at adjacent existing intersections.   

This alternative would minimize reconstruction of underpass and overpass structures due to insufficient 
space. The elevated structure along depressed sections of the ROW would minimize grade crossing 
delays associated with freight siding by passing over them on a continuous structure while permitting 
less expensive and more accessible street stations. The existing freight track may be relocated and 
upgraded, as needed.  

Along existing sections on embankment, additional ROW may be obtained by building up the 
embankment from the toe of the embankment and creating a retained fill structure with additional 
room at the existing track grade. 

Stations would generally be along the curb at street level either immediately before or after the 
intersection.  Transit Signal Priority would be installed at intersections with BRT stations to minimize 
waiting at traffic signals.  

All the rest of the infrastructure/operational issues and potential solutions will be same as LRT2. 
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Figure 40 Alignment Concept Elements – BRT2 
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8.4.6 Automated Guideway Transit (AGT) Alternative 

The station locations and transit transfer points for this mode group are the same as described in the 
HRT alternative in terms of its basic alignment along the corridor. 
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Alternative: AGT1 

This alternative build two new independent tracks for the entire alignment. As part of this alternative, 
the two tracks would follow the same alignment as HRT.  The existing freight track may be relocated and 
reconstructed as needed.  Provisions would be included for intermittent track crossovers between the 
dedicated AGT tracks.   

Developing the AGT alignment may require additional track space by reconstructing embankments and 
retaining walls, creating addition room at the raised rail grade. Due to the nature of the automated, 
driverless vehicles, the tracks must be protected against encroachment of people or debris, by the 
erection of special fencing  that completely encapsulates the alignment. 

As part of this alternative electrified vehicles would be used with power drawn from a third rail. Taking 
the JFK AirTran as an example, the 58-feet long vehicle unit has width of 10.5 feet, and height of 12.5 
feet. The capacity is roughly 205 passengers (seated + standees without luggage)13. The source of power 
would be an electrically charged third rail. This vehicle mode will require additional ancillary facilities 
including periodic traction power substations along the alignment as well as an independent automated 
signal and communications system from the freight operation. 

Stations may be either side or center platforms based on engineering and operational considerations 
should account for efficiency and safety of operations for both passenger and freight services. It should 
be assumed that stations have sufficient length to accommodate 3-4 car train lengths along the 
platform. All stations must be equipped with stations doors to avoid passenger access to the trackways 
and the debris falling on the trackway. 

This alternative assumes that tail tracks at either end of the passenger service will be required and that a 
new maintenance and storage facility is required immediately adjacent the alignment. 

Potential Infrastructure Considerations 

o Inadequate space for alignment caused by bridge crossings, overpasses, and tunnels: 

o Vertical Clearance 
With proposed elevated guideway, no vertical space for alignment caused by bridge crossing will 
be considered. 
 

o Lateral – Bridges and Tunnels 

In general, the lateral clearance challenges for AGT1 are same as HRT. Table 7 shows the key 
constraints and choke points for AGT.  
 
 
 
 
 

 
13 Urban Transport, Advanced Rapid Transit System AirTrain JFK International Airport, New York (2004), 
https://web.archive.org/web/20140801125034/http:/www2.bombardier.com/en/1_0/pdf/AirTrain_JFK.pdf  

https://web.archive.org/web/20140801125034/http:/www2.bombardier.com/en/1_0/pdf/AirTrain_JFK.pdf
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Table 7 Key Lateral Clearance Locations – AGT 

Key Potential Choke Point AGT – Two Additional (Add.) Tracks  
McDonald Ave Widening of the underpass is required, FRA separation 

New Utrecht Avenue Widening of the underpass is required, FRA separation 
East New York Tunnel Connects with ENY Tunnel use of underpass proposed 

Fresh Pond Yard s New two tracks west side and new bridge over Lower 
Montauk 

Metropolitan Ave Two new tunnels required 
Long Island Expressway Widening and protection of new 2-track alignment elevated 

LIRR Main Line & Port Wash Branch Widening of existing structure   
Queens Blvd Widening of existing structure 

Roosevelt Avenue Terminal Station in cut before Roosevelt Avenue 
 

Even though the fit issues of AGT1 are similar to HRT, the potential solution becomes 
challenging since the AGT guide cannot be connected to the existing street. For this reason and 
the similar car width of the HRT and AGT modes, the methods of creating the additional space 
needed for the dedicated AGT track alignment are projected to be similar to those for the HRT 
alternative.  
 
Figure 42 shows the many construction elements and requirements along this alignment. 
Throughout the alignment, undercrossing bridges would require abutment reconstruction 
overcrossing bridges would require widening; these conditions also apply to the HRT alternative. 
There are also tunnels that would require flyover construction.   
 
The rest of the infrastructure considerations are similar to HRT.   
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Figure 42 Alignment Concept Elements – AGT 
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Appendix A Key Lateral Clearance Locations Comparison Matrix 

 

Key Potential Choke 
Point CR1/CR3/DMU1 CR2/CR4/DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

Additional Track 1 2 2 2 2 
Guideway Location At Grade At Grade At Grade At Grade Elevated 

McDonald Ave Fit within existing 
track space 

Can’t fit 2 add. tracks 
within existing track 
space – reconstruct 
and widen 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space -
reconstruct and 
widen 

 Elevated tracks 
connect to street 
bridge with traffic 
signals 

Elevated tracks 
connect to street 
bridge with traffic 
signals 

New Utrecht Avenue Fit within existing 
track space 

Can’t fit 2 add. tracks 
within existing track 
space -widen into 
embankment 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space- 
widen into 
embankment 

Can’t fit. Could be 
detoured to adjacent 
street surface- widen 
into embankment 

Elevated tracks 
connect to street 
bridge with traffic 
signals or widen into 
embankment 

East New York Tunnel Fit within existing 
track space 

Fit within existing 
track space 

Fit 2 add. tracks & 
crash wall within 
existing track space 

Fit 2 add. tracks & 
crash wall within 
existing track space 

Fit 2 add. tracks & 
crash wall within 
existing track space 

Fresh Pond Yard 
Fit in between 
connecting bridge & 
tennis court 

Fit in between 
connecting bridge & 
tennis court 

 Fit in between 
connecting bridge & 
tennis court 

 Fit in between 
connecting bridge & 
tennis court 

 Fit in between 
connecting bridge & 
tennis court 

Metropolitan Ave 1 add. track tunnel.  2 added Track 
tunnels  2 added tracks  

Operate along 
adjacent streets to 
Juniper Blvd 

 Operate along 
adjacent streets to 
Juniper Blvd 

Long Island 
Expressway 

Fit within existing 
track space 

Fit within existing 
track space 

2 add. tracks & crash 
wall within existing 
track space  

2 add. tracks & crash 
wall within existing 
track space 

fit 2 add. tracks & 
crash wall within 
existing track space 

LIRR Main Line & Port 
Wash Branch 

Fit within existing 
carrying bridge track 
space 

Can’t fit 2 add. tracks 
within existing track 
space – widen 
structure 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space -
widen structure 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space- 
widen structure 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space- 
widen structure 
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Queens Blvd 
Fit within existing 
carrying bridge track 
space 

Can’t fit 2 add. tracks 
within existing track 
space  

Can’t fit 2 add. tracks 
& crash wall within 
existing track space – 
widen structure 

Can’t fit. -widen 
structure 

Can’t fit. widen 
structure 

Roosevelt Avenue Fit within existing 
track space 

Fit within existing 
track space 

Can’t fit 2 add. tracks 
& crash wall within 
existing track space  

Operate along 
Roosevelt Avenue to 
Bus Station surface 

 Operate along 
Roosevelt Avenue to 
Bus Station surface 
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Appendix B Station Fitting Consideration Comparison Matrix 

 

 Stations CR1/CR3 CR2/CR4 DMU1 DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

 Additional 
Track 1 2 1 2 2 2 2 

 Guideway 
Location At Grade At Grade At Grade At Grade At Grade At Grade Elevated 

 
Side Unit 
Platform 
Width (ft) 

8 8 8 8 12 On the Curb (12) On the Curb (12) 

 
Center 

Platform 
Width (ft) 

18 18 18 18 18 14 14 

1 4th Avenue 
(East Side) 

Side, Below  
Street Level. Fit 

Side, Below  
Street Level. Fit 

Side, Below  
Street Level. Fit 

Side, Below  
Street Level. Fit 

Side, Below  
Street Level. Not 

Fit– Reduce 
Platform Width 

Center, Below  
Street Level. May 
fit with realigning 
the freight tracks 

Center, Below  
Street Level. May 
fit with realigning 
the freight tracks 

2 8th Avenue 
(East Side) 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below  Street 

Level. Fit 

Side/Center, 
Below  Street 

Level. Fit 

Side/Center, 
Below  Street 

Level. Fit 

Side (to avoid 
crash wall), 

Below Street 
Level. Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Side (to avoid 
crash wall), 

Below Street 
Level. Fit 

3 
Ft. Hamilton 

Parkway (East 
Side) 

NA NA NA NA 

Side (to avoid 
crash wall), 

Below Street 
Level. Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

4 
New Utrecht 

Avenue (West 
Side) 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below Street 

Level. Fit 

Side (to avoid 
crash wall), 

Below Street 
Level. Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 
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 Stations CR1/CR3 CR2/CR4 DMU1 DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

 Additional 
Track 1 2 1 2 2 2 2 

 Guideway 
Location At Grade At Grade At Grade At Grade At Grade At Grade Elevated 

5 18th Avenue 
(West Side)  NA NA 

Side, Below  
Street Level. Fit 

with minor 
earthwork 

Center, Above 
Tracks at Street 
Level. Not Fit – 
Property Taking 

Center, Above 
Tracks at Street 
Level. Not Fit – 
Property Taking 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

6 
McDonald 

Avenue (West 
Side) 

Center, Below 
Street Level. Fit 

Center, Below 
Street Level, Not 

Fit – Property 
Taking 

Center, Below 
Street Level. Fit 

Center, Below 
Street Level, Not 

Fit – Property 
Taking 

Center, Below 
Street Level, Not 

Fit – Property 
Taking 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

7 
Coney Island 

Avenue (West 
Side) 

NA NA NA NA 

Center, Below 
Street Level, Not 

Fit – Property 
Taking 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

8 East 16th Street 
(East Side) 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below Street 
Level. Not Fit. 

Reconstruction  of 
NYCT bridge 

Side/Center, 
Below Street 

Level. Fit 

Side/Center, 
Below Street 
Level. Not Fit. 

Reconstruction  
of NYCT bridge 

Side (to avoid 
crash wall), 

Below Street 
Level. Not Fit. 

Reconstruction  
of NYCT bridge 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

9 Ocean Avenue 
(West Side) NA NA NA NA 

Side (to avoid 
crash wall), 

Below Street 
Level. Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Center, 
Connecting at 

Street Level. Fit 

10 
Flatbush 

Avenue (East 
Side) 

Side/Center, 
Below Parking 
Deck Level. Fit 

Center, Below 
Parking Deck 

Level, Fit 

Side/Center, 
Below Parking 
Deck Level. Fit 

Center, Below 
Parking Deck 

Level, Fit 

Side (to avoid 
crash wall), 

Below Parking 
Deck Level, Fit 

Center, Below 
Parking Deck 

Level, Fit 

Center, Below 
Parking Deck 

Level, Fit 
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 Stations CR1/CR3 CR2/CR4 DMU1 DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

 Additional 
Track 1 2 1 2 2 2 2 

 Guideway 
Location At Grade At Grade At Grade At Grade At Grade At Grade Elevated 

11 Albany Avenue 
(East Side) NA NA NA NA NA 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

12 Utica Avenue 
(West Side) 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Not 

Fit.  Widen 
existing UG 

bridge. 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

13 Ralph Avenue 
(West Side) NA NA Center, Above 

Street Level. Fit 
Center, Above 

Street Level. Fit 

Center, Above 
Street Level. Not 

Fit.  Widen 
existing UG 

bridge. 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

14 
Remsen 

Avenue (West 
Side) 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Fit 

Center, Above 
Street Level. Not 

Fit.  Widen 
existing UG 

bridge. 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

15 Linden Blvd 
(West Side) 

Side/Center, 
Above Street 

Level. Fit with Ped 
Access Design 

Side/Center, 
Above Street 
Level. Fit with 

Track Relocation 
& Ped Access 

Design 

Side/Center, 
Above Street 
Level. Fit with 

Ped Access 
Design 

Side/Center, 
Above Street 
Level. Fit with 

Track Relocation 
& Ped Access 

Design 

Side/Center, 
Above Street 
Level. Fit with 

Track Relocation 
& Ped Access 

Design 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

16 Livonia 
Avenue 

Side/Center, 
Below Street Leve, 

Fit 

Side/Center, 
Below Street 

Side/Center, 
Below Street 

Leve, Fit 

Side/Center, 
Below Street 

Side/Center, 
Below Street 

Center, Below 
Street Leve, Fit 

Center, Below 
Street Leve, Fit 
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 Stations CR1/CR3 CR2/CR4 DMU1 DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

 Additional 
Track 1 2 1 2 2 2 2 

 Guideway 
Location At Grade At Grade At Grade At Grade At Grade At Grade Elevated 

(North/South 
Side) 

Leve, Fit with 
Track Relocation 

Leve, Fit with 
Track Relocation 

Leve, Fit with 
Track Relocation 

with Track 
Relocation 

with Track 
Relocation 

17 Sutter Avenue 
(North Side) NA NA NA NA 

Center, Below 
Street Leve, Fit 

with Track 
Relocation 

Center, Below 
Street Leve, Fit 

with Track 
Relocation 

Center, Below 
Street Leve, Fit 

with Track 
Relocation 

18 

Atlantic 
Avenue (West 
Side of East NY 

Tunnel) 

Center, Below 
Street Level, Fit 

Center, Below 
Street Level, Fit 

with Track 
Relocation 

Center, Below 
Street Level, Fit 

Center, Below 
Street Level, Fit 

with Track 
Relocation 

Center, Below 
Street Level, Fit 

with Track 
Relocation 

Center, Below 
Street Level, Fit 

with Track 

Center, Below 
Street Level, Fit 

with Track 

19 Broadway 
Junction NA NA NA NA 

Underground 
Condition 
Unknown 

Underground 
Condition 
Unknown 

Underground 
Condition 
Unknown 

20 
Wilson Avenue 
(West Side of 

ROW) 

Side/Center, At 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Side/Center, At 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Side/Center, At 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Side/Center, At 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Side/Center, At 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Center, Above 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

Center, Above 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening & Ped 
Access Design 

21 
Wyckoff 

Avenue (South 
Side) 

NA NA NA NA NA 

Running on 
existing street. 
Side, At Street 

Level, Fit 

Running on 
existing street. 
Side, At Street 

Level, Fit 

22 Myrtle Avenue 
(East Side) 

Side/Center, 
Above Street 

Leve, Fit 

Side/Center, 
Above Street 

Leve, Fit 

Side/Center, 
Above Street 

Leve, Fit 

Side/Center, 
Above Street 

Leve, Fit 

Center, Above 
Street Leve, Fit 

Center, Above 
Street Leve, Fit 

Center, Above 
Street Leve, Fit 
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 Stations CR1/CR3 CR2/CR4 DMU1 DMU2 HRT/AGT LRT1/BRT1 LRT2/BRT2 

 Additional 
Track 1 2 1 2 2 2 2 

 Guideway 
Location At Grade At Grade At Grade At Grade At Grade At Grade Elevated 

23 
Metropolitan 

Avenue (South 
Side) 

Side/Center, 
Below Street 
Level. Fit with 

Track Relocation / 
embankment 

widening 

Side/Center, 
Below Street 
Level. Fit with 

Track Relocation / 
embankment 

widening 

Side/Center, 
Below Street 
Level. Fit with 

Track Relocation 
/ embankment 

widening 

Side/Center, 
Below Street 
Level. Fit with 

Track Relocation 
/ embankment 

widening 

Side, Below 
Street Level. Fit 

with Track 
Relocation / 

embankment 
widening 

Side, At Street 
Leve, Fit 

Side, At Street 
Leve, Fit 

24 Eliot Avenue 
(South Side) 

Side/Center, 
Below Street Leve, 

Fit 

Side/Center, 
Below Street 
Leve, Fit with 

Track Relocation 

Side/Center, 
Below Street 

Leve, Fit 

Side/Center, 
Below Street 
Leve, Fit with 

Track Relocation 

Side, Below 
Street Level. Fit 

with Track 
Relocation 

Side, At Street 
Leve, Fit 

Side, At Street 
Leve, Fit 

25 Grand Avenue 
(North Side) 

Side/Center, 
Below Street Leve, 

Fit 

Side/Center, 
Below Street 

Leve, Fit 

Side/Center, 
Below Street 

Leve, Fit 

Side/Center, 
Below Street 

Leve, Fit 

Side, Below 
Street Leve, Fit 

Side, At Street 
Leve, Fit 

Side, At Street 
Leve, Fit 

26 Queens Blvd. 
(South Side) 

Side/Center, 
Above Street 

Level, Fit. 

Side/Center, 
Above Street 

Leve, Not Fit – 
Property Taking. 

Spans over & 
widens LIRR 

bridge. 

Side/Center, 
Above Street 

Level, Fit 

Side/Center, 
Above Street 

Leve, Not Fit – 
Property Taking. 

Spans over & 
widens LIRR 

bridge. 

Side, Above 
Street Leve, Not 

Fit – Property 
Taking. Spans 
over & widens 

LIRR bridge. 

Side, At Street 
Leve, Fit 

Side, At Street 
Leve, Fit 

27 
Roosevelt 

Avenue (South 
Side) 

Side/Center, 
Below Street 

Level, Fit 

Side/Center, 
Below Street 
Level, Fit with 

Track Relocation 

Side/Center, 
Below Street 

Level, Fit 

Side/Center, 
Below Street 
Level, Fit with 

Track Relocation 

Side, Below 
Street Level, Fit 

with Track 
Relocation 

Side, Terminal 
station At Street 

Level, Fit 

Side, Terminal 
station At Street 

Level, Fit 
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Appendix C Travel Time/ Speed Calculator  

(Digital Attachment) 

  



BAY RIDGE CONNCTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection by Modes

All Potential Stations
Distance to Previous

Station (Mile)
Good as Commuter

Rail Station

Distance to Previous
Commuter Rail

Station
Good as DMU Station

Distance to Previous
DMU Station

Good as HRT Station
Distance to Previous

HRT Station
Good as

LRT/BRT/AGT Station
Distance to Previous

LRT/BRT Station

1 Brooklyn Army Terminal 0
65th St & 2nd Ave

2 4th Avenue 0.29 Yes Yes Yes Yes
65th St & 4th Ave

3 8th Avenue 0.63 Yes 0.63 Yes 0.63 Yes 0.63 Yes 0.63
61st St & 8th Ave

4 Ft. Hamilton Parkway 0.26 Yes 0.26 Yes 0.26
61st St & Fort Hamilton Pkwy

5 New Utrecht Avenue 0.65 Yes 0.91 Yes 0.91 Yes 0.65 Yes 0.65
62nd St & New Utrecht Ave

6 18th Avenue 0.75 Yes 0.75 Yes 0.75 Yes 0.75
18th Ave & 53rd St

7 McDonald Avenue 0.36 Yes 1.11 Yes 0.36 Yes 0.36 Yes 0.36
McDonald Ave & Elmwood Ave

8 Coney Island Avenue 0.57 Yes 0.57 Yes 0.57
Coney Island Ave & Ave H

9 East 16th Street 0.24 Yes 0.81 Yes 0.81 Yes 0.24 Yes 0.24
E 16th St & Avenue H

10 Ocean Avenue 0.23 Yes 0.23 Yes 0.23
Ocean Avenue & Avenue H

11 Flatbush Avenue 0.62 Yes 0.85 Yes 0.85 Yes 0.62 Yes 0.62
Flatbush Ave & E 32nd St

12 Albany Avenue 0.47 Yes 0.47
Albany Ave & Ave H

13 Utica Avenue 0.52 Yes 0.99 Yes 0.99 Yes 0.99 Yes 0.52
Utica Ave & Farragut St

14 Kings Highway 0.18
Kings Hwy & Farragut St

15 Ralph Avenue 0.46 Yes 0.64 Yes 0.64 Yes 0.64
Ralph Ave & Chase Ct

16 Remsen Avenue 0.42 Yes 1.06 Yes 0.42 Yes 0.42 Yes 0.42
Remsen Avenue

17 Linden Blvd 1.01 Yes 1.01 Yes 1.01 Yes 1.01 Yes 1.01
Linden Blvd & Junius St

18 Livonia Avenue 0.45 Yes 0.45 Yes 0.45 Yes 0.45 Yes 0.45
Livonia Ave & Van Sinderlan Ave

19 Sutter Avenue 0.39 Yes 0.39 Yes 0.39
Sutter Ave & Van Sinderlan Ave

20 Atlantic Avenue 0.42 Yes 0.81 Yes 0.81 Yes 0.42 Yes 0.42
Atlantic Ave & New York Ave

21 Broadway Junction 0.21 Yes 0.21 Yes 0.21
Broadway & Truxton St

22 Aberdeen Street 0.29 No
Aberdeen Street & Bushwick Ave

23 Wilson Avenue 0.46 Yes 0.96 Yes 0.96 Yes 0.75 Yes 0.75
Wilson Ave & Moffat St

24 Wyckoff Avenue 0.39 Yes 0.39
Wyckoff Ave & Cooper Ave

25 Myrtle Avenue 0.61 Yes 1 Yes 1 Yes 1 Yes 0.61
Myrtle Ave & 61st St

26 Metropolitan Avenue 0.85 Yes 0.85 Yes 0.85 Yes 0.85 Yes 0.85
Metropolitan Ave

27 Eliot Avenue 0.73 Yes 0.73 Yes 0.73 Yes 0.73 Yes 0.73
Eliot Ave & Lutheran Ave

28 Grand Avenue 0.57 Yes 0.57 Yes 0.57 Yes 0.57 Yes 0.57
Grand Ave & 79th St

29 Queens Blvd. 0.64 Yes 0.64 Yes 0.64 Yes 0.64 Yes 0.64
Queens Blvd & 73rd St

30 Roosevelt Avenue 0.54 Yes 0.54 Yes 0.54 Yes 0.54 Yes 0.54
Roosevelt Ave & 70th St

31 Broadway 0.15
Broadway & 37th Ave

32 Northern Boulevard 0.43
Northern Blvd & 64th St

Total Mile
Number of Potential
Comm Rail Stations

Average Station
Distance (Mile)

Number of Potential
DMU Stations

Average Station
Distance (Mile)

Number of Potential
HRT Stations

Average Station
Distance (Mile)

Number of Potential
LRT/BRT/AGT

Stations

Average Station
Distance (Mile)

Summary 13.92 18 0.77 20 0.70 25 0.56 27 0.52
1.11 1.01 1.01 1.01

MTA Specified Stations 0.45 0.36 0.21 0.21
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue



BAY RIDGE CONNECTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector - Diesel Commuter Rail
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to

Previous
Station (Mile)

Commuter
Rail Station

Distance to
Previous

Commuter
Rail Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running Time

(Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Commuter

Rail Station (Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 1.8
3 8th Avenue 0.63 Yes 0.63 57.15 35.00 19.44 40.49 29.17 1.49 Deceleration Rate (mph per sec) 1.2

61st St & 8th Ave 0.09 0.39 0.14 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy
5 New Utrecht Avenue 0.65 Yes 0.91 68.68 35.00 19.44 69.29 29.17 1.97 Running Time for Entire Corridor (Min) 30.75

62nd St & New Utrecht Ave 0.09 0.67 0.14 0 Average Running Speed (MPH) 27.16
6 18th Avenue 0.75

18th Ave & 53rd St Total Stations 18
7 McDonald Avenue 0.36 Yes 1.11 75.86 35.00 19.44 89.87 29.17 2.31 Average Station Distance (Mile) 0.77

McDonald Ave & Elmwood Ave 0.09 0.87 0.14 0
8 Coney Island Avenue 0.57 Running Time (Min) for:

Coney Island Ave & Ave H Section 1: 4th Ave to Flatbush Ave 9.41
9 East 16th Street 0.24 Yes 0.81 64.80 35.00 19.44 59.01 29.17 1.79 Section 2: Flatbush Ave to Atlantic Ave 9.43

E 16th St & Avenue H 0.09 0.57 0.14 0 Section 3: Atlantic Ave to Roosevelt Ave 11.90
10 Ocean Avenue 0.23

Ocean Avenue & Avenue H Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.85 66.38 35.00 19.44 63.12 29.17 1.86 Section 1: 4th Ave to Flatbush Ave 27.47

Flatbush Ave & E 32nd St 0.09 0.61 0.14 0 Section 2: Flatbush Ave to Atlantic Ave 27.48
12 Albany Avenue 0.47 Section 3: Atlantic Ave to Roosevelt Ave 26.66

Albany Ave & Ave H
13 Utica Avenue 0.52 Yes 0.99 71.64 35.00 19.44 77.52 29.17 2.10

Utica Ave & Farragut St 0.09 0.75 0.14 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46

Ralph Ave & Chase Ct
16 Remsen Avenue 0.42 Yes 1.06 74.13 35.00 19.44 84.72 29.17 2.22

Remsen Avenue 0.09 0.82 0.14 0
17 Linden Blvd 1.01 Yes 1.01 72.36 35.00 19.44 79.58 29.17 2.14

Linden Blvd & Junius St 0.09 0.77 0.14 0
18 Livonia Avenue 0.45 Yes 0.45 48.30 35.00 19.44 21.98 29.17 1.18

Livonia Ave & Van Sinderlan Ave 0.09 0.21 0.14 0
19 Sutter Avenue 0.39

Sutter Ave & Van Sinderlan Ave
20 Atlantic Avenue 0.42 Yes 0.81 64.80 35.00 19.44 59.01 29.17 1.79

Atlantic Ave & New York Ave 0.09 0.57 0.14 0
21 Broadway Junction 0.21

Broadway & Truxton St
22 Aberdeen Street 0.29

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.96 70.55 35.00 19.44 74.44 29.17 2.05

Wilson Ave & Moffat St 0.09 0.72 0.14 0
24 Wyckoff Avenue 0.39

Wyckoff Ave & Cooper Ave
25 Myrtle Avenue 0.61 Yes 1 72.00 35.00 19.44 78.55 29.17 2.12

Myrtle Ave & 61st St 0.09 0.76 0.14 0
26 Metropolitan Avenue 0.85 Yes 0.85 66.38 35.00 19.44 63.12 29.17 1.86

Metropolitan Ave 0.09 0.61 0.14 0
27 Eliot Avenue 0.73 Yes 0.73 61.52 35.00 19.44 50.78 29.17 1.66

Eliot Ave & Lutheran Ave 0.09 0.49 0.14 0
28 Grand Avenue 0.57 Yes 0.57 54.36 35.00 19.44 34.32 29.17 1.38

Grand Ave & 79th St 0.09 0.33 0.14 0
29 Queens Blvd. 0.64 Yes 0.64 57.60 35.00 19.44 41.52 29.17 1.50

Queens Blvd & 73rd St 0.09 0.40 0.14 0
30 Roosevelt Avenue 0.54 Yes 0.54 52.91 35.00 19.44 31.24 29.17 1.33

Roosevelt Ave & 70th St 0.09 0.30 0.14
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of
Potential

DMU Stations

Average
Station

Distance
(Mile)

13.92 13.92 18 0.77
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue



BAY RIDGE CONNECTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
Commuter Rail

Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Commuter

Rail Station (Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 2
3 8th Avenue 0.63 Yes 0.63 67.35 35.00 17.50 47.30 17.50 1.37 Deceleration Rate (mph per sec) 2

61st St & 8th Ave 0.09 0.46 0.09 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy
5 New Utrecht Avenue 0.65 Yes 0.91 80.94 35.00 17.50 76.10 17.50 1.85 Running Time for Entire Corridor (Min) 28.82

62nd St & New Utrecht Ave 0.09 0.74 0.09 0 Average Running Speed (MPH) 28.98
6 18th Avenue 0.75

18th Ave & 53rd St Total Stations 18
7 McDonald Avenue 0.36 Yes 1.11 89.40 35.00 17.50 96.67 17.50 2.19 Average Station Distance (Mile) 0.77

McDonald Ave & Elmwood Ave 0.09 0.94 0.09 0
8 Coney Island Avenue 0.57 Running Time (Min) for:

Coney Island Ave & Ave H Section 1: 4th Ave to Flatbush Ave 8.85
9 East 16th Street 0.24 Yes 0.81 76.37 35.00 17.50 65.81 17.50 1.68 Section 2: Flatbush Ave to Atlantic Ave 8.86

E 16th St & Avenue H 0.09 0.64 0.09 0 Section 3: Atlantic Ave to Roosevelt Ave 11.11
10 Ocean Avenue 0.23

Ocean Avenue & Avenue H Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75 Section 1: 4th Ave to Flatbush Ave 29.23

Flatbush Ave & E 32nd St 0.09 0.68 0.09 0 Section 2: Flatbush Ave to Atlantic Ave 29.24
12 Albany Avenue 0.47 Section 3: Atlantic Ave to Roosevelt Ave 28.57

Albany Ave & Ave H
13 Utica Avenue 0.52 Yes 0.99 84.43 35.00 17.50 84.33 17.50 1.99

Utica Ave & Farragut St 0.09 0.82 0.09 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46

Ralph Ave & Chase Ct
16 Remsen Avenue 0.42 Yes 1.06 87.36 35.00 17.50 91.53 17.50 2.11

Remsen Avenue 0.09 0.89 0.09 0
17 Linden Blvd 1.01 Yes 1.01 85.28 35.00 17.50 86.39 17.50 2.02

Linden Blvd & Junius St 0.09 0.84 0.09 0
18 Livonia Avenue 0.45 Yes 0.45 56.92 35.00 17.50 28.79 17.50 1.06

Livonia Ave & Van Sinderlan Ave 0.09 0.28 0.09 0
19 Sutter Avenue 0.39

Sutter Ave & Van Sinderlan Ave
20 Atlantic Avenue 0.42 Yes 0.81 76.37 35.00 17.50 65.81 17.50 1.68

Atlantic Ave & New York Ave 0.09 0.64 0.09 0
21 Broadway Junction 0.21

Broadway & Truxton St
22 Aberdeen Street 0.29

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.96 83.14 35.00 17.50 81.24 17.50 1.94

Wilson Ave & Moffat St 0.09 0.79 0.09 0
24 Wyckoff Avenue 0.39

Wyckoff Ave & Cooper Ave
25 Myrtle Avenue 0.61 Yes 1 84.85 35.00 17.50 85.36 17.50 2.01

Myrtle Ave & 61st St 0.09 0.83 0.09 0
26 Metropolitan Avenue 0.85 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75

Metropolitan Ave 0.09 0.68 0.09 0
27 Eliot Avenue 0.73 Yes 0.73 72.50 35.00 17.50 57.59 17.50 1.54

Eliot Ave & Lutheran Ave 0.09 0.56 0.09 0
28 Grand Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27

Grand Ave & 79th St 0.09 0.40 0.09 0
29 Queens Blvd. 0.64 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Queens Blvd & 73rd St 0.09 0.47 0.09 0
30 Roosevelt Avenue 0.54 Yes 0.54 62.35 35.00 17.50 38.04 17.50 1.22

Roosevelt Ave & 70th St 0.09 0.37 0.09
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 18 0.77
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue



BAY RIDGE CONNECTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
DMU Rail Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 2
3 8th Avenue 0.63 Yes 0.63 67.35 35.00 17.50 47.30 17.50 1.37 Deceleration Rate (mph per sec) 2

61st St & 8th Ave 0.09 0.46 0.09 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy
5 New Utrecht Avenue 0.65 Yes 0.91 80.94 35.00 17.50 76.10 17.50 1.85 Running Time for Entire Corridor (Min) 29.40

62nd St & New Utrecht Ave 0.09 0.74 0.09 0 Average Running Speed (MPH) 28.40
6 18th Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58

18th Ave & 53rd St 0.09 0.58 0.09 0 Total Stations 20
7 McDonald Avenue 0.36 Yes 0.36 50.91 35.00 17.50 19.53 17.50 0.91 Average Station Distance (Mile) 0.70

McDonald Ave & Elmwood Ave 0.09 0.19 0.09 0
8 Coney Island Avenue 0.57 Running Time (Min) for:

Coney Island Ave & Ave H Section 1: 4th Ave to Flatbush Ave 9.14
9 East 16th Street 0.24 Yes 0.81 76.37 35.00 17.50 65.81 17.50 1.68 Section 2: Flatbush Ave to Atlantic Ave 9.16

E 16th St & Avenue H 0.09 0.64 0.09 0 Section 3: Atlantic Ave to Roosevelt Ave 11.11
10 Ocean Avenue 0.23

Ocean Avenue & Avenue H Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75 Section 1: 4th Ave to Flatbush Ave 28.30

Flatbush Ave & E 32nd St 0.09 0.68 0.09 0 Section 2: Flatbush Ave to Atlantic Ave 28.31
12 Albany Avenue 0.47 Section 3: Atlantic Ave to Roosevelt Ave 28.57

Albany Ave & Ave H
13 Utica Avenue 0.52 Yes 0.99 84.43 35.00 17.50 84.33 17.50 1.99

Utica Ave & Farragut St 0.09 0.82 0.09 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Ralph Ave & Chase Ct 0.09 0.47 0.09 0
16 Remsen Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Remsen Avenue 0.09 0.25 0.09 0
17 Linden Blvd 1.01 Yes 1.01 85.28 35.00 17.50 86.39 17.50 2.02

Linden Blvd & Junius St 0.09 0.84 0.09 0
18 Livonia Avenue 0.45 Yes 0.45 56.92 35.00 17.50 28.79 17.50 1.06

Livonia Ave & Van Sinderlan Ave 0.09 0.28 0.09 0
19 Sutter Avenue 0.39

Sutter Ave & Van Sinderlan Ave
20 Atlantic Avenue 0.42 Yes 0.81 76.37 35.00 17.50 65.81 17.50 1.68

Atlantic Ave & New York Ave 0.09 0.64 0.09 0
21 Broadway Junction 0.21

Broadway & Truxton St
22 Aberdeen Street 0.29

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.96 83.14 35.00 17.50 81.24 17.50 1.94

Wilson Ave & Moffat St 0.09 0.79 0.09 0
24 Wyckoff Avenue 0.39

Wyckoff Ave & Cooper Ave
25 Myrtle Avenue 0.61 Yes 1 84.85 35.00 17.50 85.36 17.50 2.01

Myrtle Ave & 61st St 0.09 0.83 0.09 0
26 Metropolitan Avenue 0.85 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75

Metropolitan Ave 0.09 0.68 0.09 0
27 Eliot Avenue 0.73 Yes 0.73 72.50 35.00 17.50 57.59 17.50 1.54

Eliot Ave & Lutheran Ave 0.09 0.56 0.09 0
28 Grand Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27

Grand Ave & 79th St 0.09 0.40 0.09 0
29 Queens Blvd. 0.64 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Queens Blvd & 73rd St 0.09 0.47 0.09 0
30 Roosevelt Avenue 0.54 Yes 0.54 62.35 35.00 17.50 38.04 17.50 1.22

Roosevelt Ave & 70th St 0.09 0.37 0.09
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 20 0.70
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue



BAY RIDGE CONNECTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
HRT Rail Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 3
3 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Deceleration Rate (mph per sec) 3

61st St & 8th Ave 0.06 0.52 0.06 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Yes 0.26 52.99 35.00 11.67 15.08 11.67 0.64 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy 0.06 0.15 0.06 0
5 New Utrecht Avenue 0.65 Yes 0.65 83.79 35.00 11.67 55.19 11.67 1.31 Running Time for Entire Corridor (Min) 28.53

62nd St & New Utrecht Ave 0.06 0.54 0.06 0 Average Running Speed (MPH) 29.27
6 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

18th Ave & 53rd St 0.06 0.64 0.06 0 Total Stations 25
7 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81 Average Station Distance (Mile) 0.56

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0
8 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.06 0.46 0.06 0 Section 1: 4th Ave to Flatbush Ave 9.14
9 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Section 2: Flatbush Ave to Atlantic Ave 8.77

E 16th St & Avenue H 0.06 0.13 0.06 0 Section 3: Atlantic Ave to Roosevelt Ave 10.62
10 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59

Ocean Avenue & Avenue H 0.06 0.12 0.06 0 Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26 Section 1: 4th Ave to Flatbush Ave 28.30

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0 Section 2: Flatbush Ave to Atlantic Ave 29.57
12 Albany Avenue 0.47 Section 3: Atlantic Ave to Roosevelt Ave 29.88

Albany Ave & Ave H
13 Utica Avenue 0.52 Yes 0.99 103.40 35.00 11.67 90.16 11.67 1.89

Utica Ave & Farragut St 0.06 0.88 0.06 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0
16 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Remsen Avenue 0.06 0.31 0.06 0
17 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0
18 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderlan Ave 0.06 0.34 0.06 0
19 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderlan Ave 0.06 0.28 0.06 0
20 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & New York Ave 0.06 0.31 0.06 0
21 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0
22 Aberdeen Street 0.29

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0
24 Wyckoff Avenue 0.39

Wyckoff Ave & Cooper Ave
25 Myrtle Avenue 0.61 Yes 1 103.92 35.00 11.67 91.19 11.67 1.91

Myrtle Ave & 61st St 0.06 0.89 0.06 0
26 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

Metropolitan Ave 0.06 0.74 0.06 0
27 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0
28 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0
29 Queens Blvd. 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Queens Blvd & 73rd St 0.06 0.53 0.06 0
30 Roosevelt Avenue 0.54 Yes 0.54 76.37 35.00 11.67 43.88 11.67 1.12

Roosevelt Ave & 70th St 0.06 0.43 0.06
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 25 0.56
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue



BAY RIDGE CONNECTOR Task 8 Initial Access Alternatives -
Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
LRT Rail Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 3
3 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Deceleration Rate (mph per sec) 3

61st St & 8th Ave 0.06 0.52 0.06 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Yes 0.26 52.99 35.00 11.67 15.08 11.67 0.64 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy 0.06 0.15 0.06 0
5 New Utrecht Avenue 0.65 Yes 0.65 83.79 35.00 11.67 55.19 11.67 1.31 Running Time for Entire Corridor (Min) 28.92

62nd St & New Utrecht Ave 0.06 0.54 0.06 0 Average Running Speed (MPH) 28.88
6 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

18th Ave & 53rd St 0.06 0.64 0.06 0 Total Stations 27
7 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81 Average Station Distance (Mile) 0.52

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0
8 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.06 0.46 0.06 0 Section 1: 4th Ave to Flatbush Ave 9.14
9 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Section 2: Flatbush Ave to Atlantic Ave 8.96

E 16th St & Avenue H 0.06 0.13 0.06 0 Section 3: Atlantic Ave to Roosevelt Ave 10.82
10 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59

Ocean Avenue & Avenue H 0.06 0.12 0.06 0 Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26 Section 1: 4th Ave to Flatbush Ave 28.30

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0 Section 2: Flatbush Ave to Atlantic Ave 28.92
12 Albany Avenue 0.47 Yes 0.47 71.25 35.00 11.67 36.68 11.67 1.00 Section 3: Atlantic Ave to Roosevelt Ave 29.34

Albany Ave & Ave H 0.06 0.36 0.06 0
13 Utica Avenue 0.52 Yes 0.52 74.94 35.00 11.67 41.82 11.67 1.09

Utica Ave & Farragut St 0.06 0.41 0.06 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0
16 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Remsen Avenue 0.06 0.31 0.06 0
17 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0
18 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderlan Ave 0.06 0.34 0.06 0
19 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderlan Ave 0.06 0.28 0.06 0
20 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & New York Ave 0.06 0.31 0.06 0
21 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0
22 Aberdeen Street 0.29 No

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0
24 Wyckoff Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Wyckoff Ave & Cooper Ave 0.06 0.28 0.06 0
25 Myrtle Avenue 0.61 Yes 0.61 81.17 35.00 11.67 51.08 11.67 1.24

Myrtle Ave & 61st St 0.06 0.50 0.06 0
26 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

Metropolitan Ave 0.06 0.74 0.06 0
27 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0
28 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0
29 Queens Blvd. 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Queens Blvd & 73rd St 0.06 0.53 0.06 0
30 Roosevelt Avenue 0.54 Yes 0.54 76.37 35.00 11.67 43.88 11.67 1.12

Roosevelt Ave & 70th St 0.06 0.43 0.06
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 27 0.52
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue
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Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
BRT Rail Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 2
3 8th Avenue 0.63 Yes 0.63 67.35 35.00 17.50 47.30 17.50 1.37 Deceleration Rate (mph per sec) 2

61st St & 8th Ave 0.09 0.46 0.09 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Yes 0.26 43.27 35.00 17.50 9.24 17.50 0.74 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy 0.09 0.09 0.09 0
5 New Utrecht Avenue 0.65 Yes 0.65 68.41 35.00 17.50 49.36 17.50 1.41 Running Time for Entire Corridor (Min) 31.45

62nd St & New Utrecht Ave 0.09 0.48 0.09 0 Average Running Speed (MPH) 26.56
6 18th Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58

18th Ave & 53rd St 0.09 0.58 0.09 0 Total Stations 27
7 McDonald Avenue 0.36 Yes 0.36 50.91 35.00 17.50 19.53 17.50 0.91 Average Station Distance (Mile) 0.52

McDonald Ave & Elmwood Ave 0.09 0.19 0.09 0
8 Coney Island Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27 Running Time (Min) for:

Coney Island Ave & Ave H 0.09 0.40 0.09 0 Section 1: 4th Ave to Flatbush Ave 10.01
9 East 16th Street 0.24 Yes 0.24 41.57 35.00 17.50 7.19 17.50 0.70 Section 2: Flatbush Ave to Atlantic Ave 9.74

E 16th St & Avenue H 0.09 0.07 0.09 0 Section 3: Atlantic Ave to Roosevelt Ave 11.69
10 Ocean Avenue 0.23 Yes 0.23 40.69 35.00 17.50 6.16 17.50 0.69

Ocean Avenue & Avenue H 0.09 0.06 0.09 0 Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.62 66.81 35.00 17.50 46.27 17.50 1.35 Section 1: 4th Ave to Flatbush Ave 25.82

Flatbush Ave & E 32nd St 0.09 0.45 0.09 0 Section 2: Flatbush Ave to Atlantic Ave 26.61
12 Albany Avenue 0.47 Yes 0.47 58.17 35.00 17.50 30.84 17.50 1.10 Section 3: Atlantic Ave to Roosevelt Ave 27.14

Albany Ave & Ave H 0.09 0.30 0.09 0
13 Utica Avenue 0.52 Yes 0.52 61.19 35.00 17.50 35.99 17.50 1.18

Utica Ave & Farragut St 0.09 0.35 0.09 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Ralph Ave & Chase Ct 0.09 0.47 0.09 0
16 Remsen Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Remsen Avenue 0.09 0.25 0.09 0
17 Linden Blvd 1.01 Yes 1.01 85.28 35.00 17.50 86.39 17.50 2.02

Linden Blvd & Junius St 0.09 0.84 0.09 0
18 Livonia Avenue 0.45 Yes 0.45 56.92 35.00 17.50 28.79 17.50 1.06

Livonia Ave & Van Sinderlan Ave 0.09 0.28 0.09 0
19 Sutter Avenue 0.39 Yes 0.39 52.99 35.00 17.50 22.61 17.50 0.96

Sutter Ave & Van Sinderlan Ave 0.09 0.22 0.09 0
20 Atlantic Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Atlantic Ave & New York Ave 0.09 0.25 0.09 0
21 Broadway Junction 0.21 Yes 0.21 38.88 35.00 17.50 4.10 17.50 0.65

Broadway & Truxton St 0.09 0.04 0.09 0
22 Aberdeen Street 0.29 No

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58

Wilson Ave & Moffat St 0.09 0.58 0.09 0
24 Wyckoff Avenue 0.39 Yes 0.39 52.99 35.00 17.50 22.61 17.50 0.96

Wyckoff Ave & Cooper Ave 0.09 0.22 0.09 0
25 Myrtle Avenue 0.61 Yes 0.61 66.27 35.00 17.50 45.24 17.50 1.34

Myrtle Ave & 61st St 0.09 0.44 0.09 0
26 Metropolitan Avenue 0.85 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75

Metropolitan Ave 0.09 0.68 0.09 0
27 Eliot Avenue 0.73 Yes 0.73 72.50 35.00 17.50 57.59 17.50 1.54

Eliot Ave & Lutheran Ave 0.09 0.56 0.09 0
28 Grand Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27

Grand Ave & 79th St 0.09 0.40 0.09 0
29 Queens Blvd. 0.64 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Queens Blvd & 73rd St 0.09 0.47 0.09 0
30 Roosevelt Avenue 0.54 Yes 0.54 62.35 35.00 17.50 38.04 17.50 1.22

Roosevelt Ave & 70th St 0.09 0.37 0.09
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 27 0.52
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue
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Appendix C Speed Calculator

Bay Ridge Connector
Task 8 Station Selection/Running Time Calculation by Modes

All Potential Stations
Distance to Previous

Station (Mile)
AGT Rail Station

Distance to
Previous

Commuter Rail
Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 Brooklyn Army Terminal 0 Blue is the customized input factor
65th St & 2nd Ave Red is the Output

2 4th Avenue 0.29 Yes 0.00 0.00 0.00 0.00 0.00 0.00 Running Time Calculator

65th St & 4th Ave 0 Acceleration Rate (mph per sec) 2.5
3 8th Avenue 0.63 Yes 0.63 70.99 35.00 14.00 49.05 17.50 1.34 Deceleration Rate (mph per sec) 2

61st St & 8th Ave 0.07 0.48 0.09 0 Designated Max Running Speed (mph) 35
4 Ft. Hamilton Parkway 0.26 Yes 0.26 45.61 35.00 14.00 10.99 17.50 0.71 Dwelling Assumption at Each Station (Min) 0

61st St & Fort Hamilton Pkwy 0.07 0.11 0.09 0
5 New Utrecht Avenue 0.65 Yes 0.65 72.11 35.00 14.00 51.11 17.50 1.38 Running Time for Entire Corridor (Min) 30.69

62nd St & New Utrecht Ave 0.07 0.50 0.09 0 Average Running Speed (MPH) 27.22
6 18th Avenue 0.75 Yes 0.75 77.46 35.00 14.00 61.39 17.50 1.55

18th Ave & 53rd St 0.07 0.60 0.09 0 Total Stations 27
7 McDonald Avenue 0.36 Yes 0.36 53.67 35.00 14.00 21.28 17.50 0.88 Average Station Distance (Mile) 0.52

McDonald Ave & Elmwood Ave 0.07 0.21 0.09 0
8 Coney Island Avenue 0.57 Yes 0.57 67.53 35.00 14.00 42.88 17.50 1.24 Running Time (Min) for:

Coney Island Ave & Ave H 0.07 0.42 0.09 0 Section 1: 4th Ave to Flatbush Ave 9.75
9 East 16th Street 0.24 Yes 0.24 43.82 35.00 14.00 8.94 17.50 0.67 Section 2: Flatbush Ave to Atlantic Ave 9.51

E 16th St & Avenue H 0.07 0.09 0.09 0 Section 3: Atlantic Ave to Roosevelt Ave 11.43
10 Ocean Avenue 0.23 Yes 0.23 42.90 35.00 14.00 7.91 17.50 0.66

Ocean Avenue & Avenue H 0.07 0.08 0.09 0 Average Speed (MPH) for:
11 Flatbush Avenue 0.62 Yes 0.62 70.43 35.00 14.00 48.02 17.50 1.33 Section 1: 4th Ave to Flatbush Ave 26.52

Flatbush Ave & E 32nd St 0.07 0.47 0.09 0 Section 2: Flatbush Ave to Atlantic Ave 27.27
12 Albany Avenue 0.47 Yes 0.47 61.32 35.00 14.00 32.59 17.50 1.07 Section 3: Atlantic Ave to Roosevelt Ave 27.77

Albany Ave & Ave H 0.07 0.32 0.09 0
13 Utica Avenue 0.52 Yes 0.52 64.50 35.00 14.00 37.74 17.50 1.15

Utica Ave & Farragut St 0.07 0.37 0.09 0
14 Kings Highway 0.18

Kings Hwy & Farragut St
15 Ralph Avenue 0.46 Yes 0.64 71.55 35.00 14.00 50.08 17.50 1.36

Ralph Ave & Chase Ct 0.07 0.49 0.09 0
16 Remsen Avenue 0.42 Yes 0.42 57.97 35.00 14.00 27.45 17.50 0.98

Remsen Avenue 0.07 0.27 0.09 0
17 Linden Blvd 1.01 Yes 1.01 89.89 35.00 14.00 88.14 17.50 1.99

Linden Blvd & Junius St 0.07 0.86 0.09 0
18 Livonia Avenue 0.45 Yes 0.45 60.00 35.00 14.00 30.54 17.50 1.03

Livonia Ave & Van Sinderlan Ave 0.07 0.30 0.09 0
19 Sutter Avenue 0.39 Yes 0.39 55.86 35.00 14.00 24.36 17.50 0.93

Sutter Ave & Van Sinderlan Ave 0.07 0.24 0.09 0
20 Atlantic Avenue 0.42 Yes 0.42 57.97 35.00 14.00 27.45 17.50 0.98

Atlantic Ave & New York Ave 0.07 0.27 0.09 0
21 Broadway Junction 0.21 Yes 0.21 40.99 35.00 14.00 5.85 17.50 0.62

Broadway & Truxton St 0.07 0.06 0.09 0
22 Aberdeen Street 0.29 No

Aberdeen Street & Bushwick Ave
23 Wilson Avenue 0.46 Yes 0.75 77.46 35.00 14.00 61.39 17.50 1.55

Wilson Ave & Moffat St 0.07 0.60 0.09 0
24 Wyckoff Avenue 0.39 Yes 0.39 55.86 35.00 14.00 24.36 17.50 0.93

Wyckoff Ave & Cooper Ave 0.07 0.24 0.09 0
25 Myrtle Avenue 0.61 Yes 0.61 69.86 35.00 14.00 46.99 17.50 1.31

Myrtle Ave & 61st St 0.07 0.46 0.09 0
26 Metropolitan Avenue 0.85 Yes 0.85 82.46 35.00 14.00 71.68 17.50 1.72

Metropolitan Ave 0.07 0.70 0.09 0
27 Eliot Avenue 0.73 Yes 0.73 76.42 35.00 14.00 59.34 17.50 1.51

Eliot Ave & Lutheran Ave 0.07 0.58 0.09 0
28 Grand Avenue 0.57 Yes 0.57 67.53 35.00 14.00 42.88 17.50 1.24

Grand Ave & 79th St 0.07 0.42 0.09 0
29 Queens Blvd. 0.64 Yes 0.64 71.55 35.00 14.00 50.08 17.50 1.36

Queens Blvd & 73rd St 0.07 0.49 0.09 0
30 Roosevelt Avenue 0.54 Yes 0.54 65.73 35.00 14.00 39.79 17.50 1.19

Roosevelt Ave & 70th St 0.07 0.39 0.09
31 Broadway 0.15

Broadway & 37th Ave
32 Northern Boulevard 0.43

Northern Blvd & 64th St

Total Mile Total Mile
Number of

Potential DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 27 0.52
Summary

MTA Specified Stations
North/West End Terminal
Potential cut subject to ridership: 29. Queens Blvd., 27. Eliot Ave., 23. Wilson Avenue
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BAY RIDGE CONNECTOR Task 8 Initial Access Alternative -
Appendix D Station Selection Analysis

Code
Distance to

Previous
Station (Mile)

Good as
Commuter

Rail/HRT/DMU
Station

Good as DMU
Station

Good as HRT
Station

Good as
LRT/BRT/AGT

Station Closest Bus Stop

Closest Bus Route Ridership (Avg.
Weekday 2018)

Closet Subway Sta.

Closet
Subway Sta.

Ridership
(Avg.

Domained
Residential
/Workplace

Building
Area % of
Domained

Useage

Count of
Point of
Interest

Point of Interst with
Highest %

Population
2015

(NYMTC)

Population
2040

(NYMTC)

Employme
nt 2015

(NYMTC)

Employme
nt 2040

(NYMTC)
1 Brooklyn Army Terminal 0 B37 2300 R (Bay Ridge Av) 7677 Workplace 53% 44 Transportation Facility 66,112 72,946 36,742 45,675

65th St & 2nd Ave 700 ft 2000 ft 27%
2 4th Avenue 0.29 Yes Yes Yes Yes B9 14,416 R (Bay Ridge Av) 7677 Workplace 50% 52 Education Facility 86,868 96,398 44,394 55,187

65th St & 4th Ave 700 ft 1000 ft 25%
3 8th Avenue 0.63 Yes Yes Yes Yes B70 6,520 N (8 Ave) 11,608 Residential 57% 31 Recreational Facility 102,694 114,979 24,100 29,957

61st St & 8th Ave 0 ft 0 ft 29%
4 Ft. Hamilton Parkway 0.26 Yes Yes B16 6,184 N (Fort Hamilton) 4,468 Residential 61% 38 Social Services 93,208 103,784 23,872 29,674

61st St & Fort Hamilton Pkwy 0 ft 0 ft 21%
5 New Utrecht Avenue 0.65 Yes Yes Yes Yes B9 14,416 D (62 St) / N (New Utrecht Ave) 4,736 Residential 67% 56 Education Facility 91,980 100,641 17,362 21,583

62nd St & New Utrecht Ave 400 ft 0 ft 36%
6 18th Avenue 0.75 Yes Yes Yes B8 18,388 F (Ave I) 1,988 Residential 70% 43 Education Facility 77,692 87,509 19,139 23,795

18th Ave & 53rd St 0 ft 2000 ft 53%
7 McDonald Avenue 0.36 Yes Yes Yes Yes B11 10,377 F (Ave I) 1,988 Residential 73% 39 Education Facility 61,382 68,525 12,975 16,129

McDonald Ave & Elmwood Ave 460 ft 700 ft 46%
8 Coney Island Avenue 0.57 Yes Yes B11/B68 10,377/12,660 Q (Ave H) 3,354 Residential 75% 40 Education Facility 71,047 76,662 16,371 20,351

Coney Island Ave & Ave H 500 ft / 200 ft 1000 ft 40%
9 East 16th Street 0.24 Yes Yes Yes Yes B68 12,660 Q (Ave H) 3,354 Residential 74% 45 Education Facility 73,156 78,278 15,041 18,697

E 16th St & Avenue H 1200 ft 0 ft 49%
10 Ocean Avenue 0.23 Yes Yes B49 10,886 Q (Ave H) 3,354 Residential 74% 53 Education Facility 84,416 90,151 16,194 20,130

Ocean Avenue & Avenue H 200 ft 1200 ft 60%
11 Flatbush Avenue 0.62 Yes Yes Yes Yes B6/B11/B41/B44/B103/Q35 35963/10377/22967/32334/13685/3999 2/5 trains (Brooklyn College-Flatbush Ave Station) 19,572 Residential 68% 54 Education Facility 68,384 71,733 12,953 16,104

Flatbush Ave & E 32nd St 400 ft 900 ft 48%
12 Albany Avenue 0.47 Yes B6/B103 35963/13685 2/5 trains (Brooklyn College-Flatbush Ave Station) 19,572 Residential 76% 26 Education Facility 71,944 75,730 11,840 14,719

Albany Ave & Ave H 0 ft / 300 ft 2800 ft 23%
13 Utica Avenue 0.52 Yes Yes Yes Yes B46 38120 2/5 trains (Brooklyn College-Flatbush Ave Station) 19,572 Residential 68% 49 Residential 47,694 49,911 9,154 11,379

Utica Ave & Farragut St 0 ft 5000 ft 41%
14 Kings Highway 0.18 B70 6,520 2/5 trains (Brooklyn College-Flatbush Ave Station) 19,572 Residential 63% 53 Residential 45,625 48,058 12,284 15,269

Kings Hwy & Farragut St 200 ft 6000 ft 40%
15 Ralph Avenue 0.46 Yes Yes Yes B47 9,252 L (Canarsie-Rockaway) 11,060 Residential 69% 46 Commercial 44,054 46,044 11,361 14,122

Ralph Ave & Chase Ct 0 ft 5000 ft 28%
16 Rockaway Avenue 0.95 Yes Yes Yes Yes B60 8,364 L (E 105 St) 3,367 Residential 49% 40 Social Services 55,601 59,471 14,036 17,446

Rockaway Pkwy & Ave D 200 ft 2000 ft 23%
17 New Lots Ave 0.61 Yes Yes Yes Yes B15 17,977 L (New Lots Ave) 4,168 Residential 57% 73 Recreational Facility 61,644 66,913 12,707 15,793

New Lots Ave & Van Sinderlan Ave 0 ft 0 ft 29%
18 Livonia Avenue 0.34 Yes Yes Yes Yes B14 5,900 L (Livonia Ave) 2,831 Residential 69% 162 Residential 69,720 76,100 18,527 23,027

Livonia Ave & Van Sinderlan Ave 600 ft 0 ft 57%
19 Sutter Avenue 0.39 Yes Yes B14 5,900 L (Sutter Ave) 3,446 Residential 54% 187 Residential 86,258 94,484 15,882 19,738

Sutter Ave & Van Sinderlan Ave 200 ft 0 ft 59%
20 Atlantic Avenue 0.42 Yes Yes Yes Yes B12 12,124 L (Atlantiv Ave) / LIRR (East New York) 1,593 Workplace 57% 94 Residential 78,657 86,560 17,499 21,748

Atlantic Ave & New York Ave 150 ft 0 ft 33%
21 Broadway Junction 0.21 Yes Yes B12/B20/B25/Q24/Q56 12124/6315/7874/7373/7630 A/C/L/J/Z (Broadway Junc) 7,813 Workplace 50% 66 Recreational Facility 60,762 67,005 16,574 20,595

Broadway & Truxton St 0 ft 0 ft 21%
22 Aberdeen Street 0.29 No B20/Q24 6315/7373 L (Bushwick ave) 2,015 Residential 65% 57 Recreational Facility 68,359 76,899 14,240 17,695

Aberdeen Street & Bushwick Ave 800 ft 200 ft 19%
23 Wilson Avenue 0.46 Yes Yes Yes Yes B60/B20 8364/6315 L (Wilson Ave) 4,292 Residential 71% 36 Education Facility 49,100 56,748 7,885 9,592

Wilson Ave & Moffat St 500ft /700ft 0 ft 25%
24 Wyckoff Avenue 0.39 Yes B20 6,315 L (Halsey St) 7,391 Residential 64% 16 Education Facility 65,014 72,203 10,376 12,233

Wyckoff Ave & Cooper Ave 500ft 1500 ft 44%
25 Myrtle Avenue 0.61 Yes Yes Yes Yes Q35/Q55 3999/6761 M (Fresh Pond Road) 5,882 Residential 72% 22 Social Services 62,715 66,107 12,804 14,631

Myrtle Ave & 61st St 0 ft 2000 ft 23%
26 Metropolitan Avenue 0.85 Yes Yes Yes Yes Q38/Q54/Q67 8081/10567/2442 M (Metropolitan Ave) 3,726 Residential 58% 14 Transportation Facility 42,411 44,700 7,617 8,705

Metropolitan Ave 0 ft 0 ft 29%
27 Eliot Avenue 0.73 Yes Yes Yes Yes Q38 8,081 M (Metropolitan Ave) 3,726 Residential 88% 18 Recreational Facility 40,293 42,644 5,944 6,616

Eliot Ave & Lutheran Ave 200 ft 4000ft 50%
28 Grand Avenue 0.57 Yes Yes Yes Yes Q58/59 27940/6768 M/R (Grand Ave-Newtown) 18,531 Residential 78% 28 Education Facility 42,496 47,979 8,239 8,908

Grand Ave & 79th St 100ft 3500 ft 29%
29 Queens Blvd. 0.64 Yes Yes Yes Yes Q60 14,144 M/R (Elmhurst Ave) 12,362 Residential 62% 49 Recreational Facility 126,512 147,357 21,737 23,099

Queens Blvd & 73rd St 200 ft 2500 ft 22%
30 Roosevelt Avenue 0.54 Yes Yes Yes Yes Q32/Q33/Q47/Q49/Q53/Q70 9810/7138/8126/8461/21623/5090 7 (69 St) 4,818 Residential 67% 48 Transportation Facility 101,950 121,976 21,536 23,893

Roosevelt Ave & 70th St 200 ft 500 ft 40%
31 Broadway 0.15 Q32/Q33/Q47/Q49/Q53/Q70 9810/7138/8126/8461/21623/5090 M/R (65 St) 3,554 Residential 68% 44 Transportation Facility 108,169 129,087 23,723 27,111

Broadway & 37th Ave 800 ft 600 ft 39%
32 Northern Boulevard 0.43 Q66 13,999 M/R (65 St) 3,554 Residential 74% 30 Transportation Facility 75,758 91,864 14,577 17,892

Northern Blvd & 64th St 300 ft 1600 ft 47%

within 0.5 Mile
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Appendix E: 

Identification of Potential Northern Terminal Station 

Introduction 

The identification of the northern terminus station for the Bay Ridge Connector (BRC) has been 
requested as part of the project scope-of-work (SOW). The northern limit for the BRC Study is 
approximately 100 feet south of the NEC ROW at a point along the CSX Fremont Secondary (FS) 
embankment. This memo identifies potential locations of the Queens Terminal Station within the 
project limits of this study if a rail option is chosen or the northern most station within the dedicated 
right-of-way if a bus option is chosen.  

The project team has developed a list of criteria that should be met in locating a terminus station. A 
terminus station should: 

• Connect to a major employment population destination or provide a passenger transfer to 
another transit line or locate proximate to the line’s yard/shop. 

• Include major destinations within walking distance or a short transit trip, such as by shuttle bus. 
Examples of “major” destinations include, but are not limited to: 

o Colleges and universities; 
o High schools; 
o Cultural institutions; 
o Large retail corridors; and 
o Large employers 
o Major transportation hubs (e.g. LaGuardia Airport) 

• Provide transit-to-transit connections that are convenient to passengers. 
o “Convenient” is defined a reasonable time for the passenger to be out of the transit 

vehicle, including wait time. 
o Indirect connections with minimal travel time between transit stations, as well as direct 

station connections are also reasonable to consider. 
• Maximize access within Queens for users of the BRC passenger service. 
• Provide ability to “turn-around” the transit vehicle, or transition to street operation, consistent 

with mode-specific transit guidelines-for modes including Commuter Rail, Heavy Rail Transit 
(subway), bus, Light Rail Transit (LRT) and Automated Guideway Transit (AGT). 

• Fit within the existing ROW to the extent possible and minimize the need for additional ROW, 
or disruption to the surrounding community. 

Transit Operational Needs for a Terminal Station Operation 

• The station should have two bi-directional tracks or guideways to provide independent boarding 
and deboarding areas for arriving and departing passengers. 

• There should be an area beyond the end of the platform tracks for vehicles to change ends 
(assuming double-ended vehicles), switch from the arrival to the departure track and be able to 
temporarily store trains out-of-service for any reason such as mechanical problems or to 
maintain the operating schedule. 
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• Depending on the mode selected and proposed operating service, these requirements may vary 
as the design is finalized. 

Potential Terminal Station Location Recommended 

Two potential locations considered for a possible northern terminal station are located along the 
Fremont Secondary at: 

• Northern Boulevard; and 
• Roosevelt Avenue 

 Both locations are shown in Figure 43 below. 

Figure 43 Possible Northern Terminal Locations 

 
 

 Northern Boulevard Terminal Station (West of 64th Street) 

This location, within the southeastern portion of Astoria, is served by several major roadways and rail 
(Northern Blvd., I-278, CSX Fremont Secondary, Amtrak Northeast Corridor). Local land use is 
characterized by commercial and light industrial uses along both sides of Northern Boulevard, especially 
west of I-278, and residential neighborhoods in adjacent areas. This site does not have any nearby 
connection to rail transit service except for the Queens Boulevard Line’s 65th Street (E, M, and R) station, 
served by the M and R services during daytime hours with local E train stops during late-night hours. The 
station is roughly 1,900 feet south at Broadway – approximately a 7.5-minute walk (Figure 44).  
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The proposed station would be: 

• Directly accessible to Q66 bus service to Long Island City, Jackson Heights, Corona and Flushing 
Queens. 

• ~1,500 feet from the Q47 bus service to LGA airport Marine Air Terminal, Jackson 
Heights/Astoria Blvd, Bulova Corporate Center Middle Village and Glendale in Queens. 

• 1,900 feet from the 65th Street (Queens Blvd Line) Subway Station for E, M and R line subway 
service, which provide access to Manhattan and central Queens. 

• ~2,000 feet from the Q18 bus service, connecting Astoria, Woodside, and Fresh Pond in Queens 
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Figure 44 Northern Boulevard Terminal Station Location and Transit Connection 
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The FS right-of-way (ROW) at his proposed station location is relatively narrow and is located on 
embankment immediately adjacent to the exit ramp from the Brooklyn-Queens Expressway (BQE) to the 
east and a commercial property with parking to the west.  For either a rail or bus mode, additional 
property will be required to the west of the FS ROW to support a terminal station. 

For BRC rail modes, the walk time would between the BRC and the 65th Street stations would be 
approximately 7.5 minutes and longer walk trips to the Q18 and Q47 bus routes. For a BRC bus mode, 
the trip would require a street level connection to several bus services with stop locations within the 
walkshed. Other than the Q66 bus route, all other nearby buses are a minimum of 1,500 feet from the 
BRC station proposed. These distant bus transfers could be completed if a BRT bus was the mode 
selected for the BRC mode – providing a one-seat ride for passengers to the other routes. 

 

Sketch level review of underground transition feasibility 

There is far too much infrastructure below the elevated alignment of the Northern Boulevard Station to 
allow a transition to underground. Once past the Northernmost Station, the alignment crosses over 
numerous undergrade bridges (carrying street traffic) on nearly every block from Northern Boulevard to 
29th Street, including Astoria Boulevard, Grand Central Boulevard and the aerial NYCT’s Ditmars 
Boulevard Station at 31st Street.  Almost immediately past that point the alignment transitions onto the 
viaduct approach to the Hell Gate Bridge. 

Any theoretical alignment between Northern Boulevard and the transition to an underground alignment 
would be governed by the maximum operational gradient (assuming the 1.5% design criteria for LIRR 
vehicles) that could be negotiated by the trains. The nature of the track elevation and location of the 
alignment to the streets below would preclude the transition from aerial to tunnel without essentially 
blocking several of those roadways. 

The two sketches below show how the transition from the elevated track to a 20’ deep tunnel alignment 
starting north of the Northernmost Station would block multiple significant streets.  The first one shows 
that the tunnel alignment would undermine not only 31st Avenue, but the Amtrak Hell Gate Line tracks 
near 50th Street. 

The second sketch illustrates that, although the potential tunnel would be low enough not to directly 
conflict with the existing roadways, the construction of the tunnel would cripple surface transportation 
in the area, since it would require the closing of ten roadways, including Astoria Boulevard and the 
Grand Central Parkway for years.  Even if there was suitable rock below the streets, there would not be 
enough stable rock to allow the installation of the tunnel by use of tunnel boring machines.  As such, the 
tunnel would be constructed using cut and cover construction, which would create deep excavations 
from street level above to the bottom of the tunnel elevation. 
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Roosevelt Avenue Terminal Station (East of 72nd Street) 

This station location is in Jackson Heights, Queens.  The immediate neighborhood is dominated by a 
wide, depressed section of I-278 and the elevated Flushing Line #7 service operating above Roosevelt 
Avenue.  The area of the proposed BRC station contains mixed-use commercial uses along Roosevelt 
Avenue and Broadway (Figure 45). While a direct connection to existing rail transit facilities is not 
possible, the proposed station would be: 

• Directly accessible to the Q32 bus with service to Woodside, Long Island City in Queens, East 
Midtown and Penn Station in Manhattan. 

• Directly accessible to the Q47 bus with service to LGA Marine Air Terminal, Jackson 
Heights/Astoria Blvd, Bulova Corporate Center Middle Village and Glendale in Queens. 

• Directly accessible to Q70 SBS bus service to LaGuardia Airport on Roosevelt Ave. 
• Directly accessible to the Q53 SBS bus with service to Woodside, Elmhurst, Broad Channel Cross 

Bay Blvd, Arverne and Rockaway Park Beach Queens. 
• ~500 ft. from the 69th St /Roosevelt Avenue. #7 Line station.  
• ~550 ft. from the 74th St./Broadway/Roosevelt Avenue station complex (#7 Line and E, F, M and 

R line services (express stop for E and F)).  
• ~800 ft. to the Q49 bus with service to Jackson Heights and Elmhurst. 
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Figure 45 Roosevelt Avenue Terminal Station Location and Transit Connection 
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For BRC rail modes, the walk time would between the BRC and the Roosevelt Ave. stations would be 
approximately 3.5 to 4.5 minutes. For a BRC bus mode, the trip would be a one-seat ride with a direct 
connection at the street to all transit facilities. 

This alternative provides multiple transit choices with access to large portions of Queens including 
Forest Hills, Kew Gardens, Jamaica Queens, LIRR station at Jamaica, and to Flushing Queens, Elmhurst, 
Woodside and Long Island City as well as service to LGA. 

The proposed location is on embankment between the BQE to the west and private property to the 
east. The ROW at this location currently supports two freight tracks and is wider than the Northern 
Boulevard site. Additional property for a station and turnback facilities could be provided by 
reconstructing and concerting the embankments to sheer wall structures, significantly increasing the 
width of the usable ROW without need for permanent acquisition of additional property.  

Based upon preliminary review of the BRC ROW, either a rail or bus mode could be accommodated 
subject to further analysis and assumed cost to reconstruct the FS ROW to accommodate a station and 
turnback tracks for rail and storage and access for bus mode. 

 

Sketch level review of underground transition feasibility 

The Roosevelt Blvd. location, by comparison, may have merit depending on where the underground 
transition would have to be routed.  At Roosevelt Blvd. the alignment is still in a cut section, so a 
subterranean alignment would be a continuation of the existing assumed profile.  Somewhere just north 
of Queens Blvd. the alignment could start descending at 1.5% so that you had about 20’ of cover over 
the top of the tunnel by the time that you get to the point where you cross under the BQE.  As can be 
seen below, a slight deviation to the east north of 35th Avenue could avoid disrupting BQE traffic 
entirely during the construction.   Depending on the ultimate direction of the alignment, the Roosevelt 
Station could work as an underground connector. 

It must be remembered that this is a very limited review of the conditions.  If this is included as part of 
the alternatives, it will require a more detail level of engineering to confirm engineering feasibility 
including constructability. 
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Assessment and Recommendation 

The Northern Boulevard site while further north does not present a significant access to connecting 
transit service, to permit further access to passengers either residing or working in eastern Queens. Only 
one subway line, the Queens Boulevard local service is available, and it is approximately 1,800 feet from 
the location of the BRC station proposed. The ROW at this location will require widening to 
accommodate either rail or bus alternatives, which will require property acquisition. 

In contrast, the Roosevelt Avenue site provides multiple transit connections to NYCT subway and bus 
services serving most areas of eastern and western Queens, as well as to SBS connections to all 
terminals of LaGuardia Airport. The ROW at Roosevelt Avenue is currently wider than the Northern 
Boulevard location, but not sufficiently wide to support rail or bus alternatives.  However, the ROW can 
be reconstructed to gain increased usable area without requiring property acquisition.  While both BRC 
station locations require walk transfers, the Roosevelt Avenue site walk distance is 60% shorter, and 
more intuitive in terms of visibility and way-finding experience. Just as important, all but one of the bus 
services will be directly accessible from either a rail or bus terminal station on ROW. 

Based upon this preliminary review it is recommended that the Roosevelt Avenue location be the 
Northern Terminal for the BRC operation. Either of two locations could be a transition point to street 
operation for LRT or BRT, which could service other northern terminal points. 
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9.1 Fatal Flaw Screening Process 
9.1.1 Initial Access Alternatives 

Figure 1 presents the Initial Access Alternatives, which were identified to meet the study’s goals and 
objectives of creating efficient and effective transit improvements within the Brooklyn-Queens 
Connector Corridor. The approximately 15-mile rail corridor runs, from south to north, the full length of 
the Bay Ridge Branch from Sunset Park in Brooklyn to Fresh Pond Yards in Queens, and then north on 
the Fremont Secondary to just south of its connection with the Hell Gate Branch in Astoria, Queens. 
These Initial Access Alternatives, which were developed in greater detail in the Task 8 Technical 
Memorandum: Initial Access Alternatives, include several transit modes requiring varying levels of 
investment in a corridor currently handling only rail freight. 

Figure 1 : Initial Access Alternatives 

Alt Code Alternative 
Mode Guideway Location 

# of 
additional 

tracks / 
guideway 

lanes 

Specified service frequency 
(headways), in minutes 

 
Peak                   Off-Peak 

Propulsion 

CR1 

COMMUTER 
RAIL 

Shared trackage with 
freight; side platform 

stations 
1 

10 
(unless 

there’s an 
operational 
restriction) 

15 

Diesel Locomotive 

CR2 Independent trackage 2 Diesel Locomotive 

CR3 
Shared trackage with 
freight; side platform 

stations 
1 Electric Multiple Unit 

(EMU) 

CR4 Independent trackage 2 Electric Multiple Unit 
(EMU) 

DMU1 DIESEL 
MULTIPLE 

UNIT (DMU) 

Shared trackage with 
freight 1 

10 15 
Self-Propelled Diesel 

DMU2 Segregated trackage 2 Self-Propelled Diesel 

HRT1 SUBWAY 
(HEAVY RAIL) 

Segregated from freight 
tracks 2 3-4 6-8 Electric Multiple Unit 

(EMU) 

LRT1 
LIGHT RAIL 

TRANSIT (LRT) 

At existing rail grade 2 

5 10-12 

Electrified Overhead 
Wire (OCS) Multiple 
Unit /Battery Electric 

LRT2 Elevated over the 
existing rail grade 2 

Electrified Overhead 
Wire (OCS) Multiple 
Unit /Battery Electric 

BRT1 
BUS RAPID 

TRANSIT (BRT) 

Paved roadway at rail 
grade (independent of 

freight tracks) 
2 

5 10-12 
Battery Electric 

BRT2 Elevated roadway over 
ROW 2 Battery Electric 

AGT1 
AUTOMATED 
GUIDEWAY 

(AGT) 

Protected Dedicated 
Trackways 2 8 10-12 Electric Multiple Unit 

(EMU) 

 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Fatal Flaw Screening Results 
 

4 
 

As presented in the Task 6 Technical Memorandum: Screening Assessment Criteria, the objective of Task 
6 was to establish methods to screen proposed alternatives at two stages of the study: 

• Fatal Flaw Screening Criteria – methods to assess at a high conceptual level each of the Initial 
Access Alternatives in terms of their ability to meet the study’s goals and objectives, and to 
eliminate those Initial Alternatives that would be unlikely to meet those objectives. 

• Alternatives Analysis Screening Criteria – methods to assess and rank the Feasible Alternatives 
developed via more detailed analyses under Task 10. 

This technical memorandum reports on the results of the Fatal Flaw Screening process, with the 
objective to select the Feasible Alternatives to be analyzed under Task 10.  

9.1.2 Fatal Flaw Screening Criteria 

The following are the fatal flaw screening elements developed under Task 6 that were developed for use 
in Task 9: 

1. Potential for High Capital Costs and High Complexity of Construction 
Element 1.1. Would the Alternative likely involve very high construction costs?  
A key policy element of the proposed transit corridor is to develop it at considerably lower cost due 
to the availability of an existing ROW. Would the likely proposed elements of the alternative’s 
alignment, stations or other elements entail very high capital costs due to regulatory, engineering or 
construction complexity sufficiently to preclude a cost-effective project suitable for funding?  

Element 1.2. Would the Alternative likely involve a high level of construction complexity and risk?  
Design and construction complexity often lead to longer construction schedules, with a risk of 
schedule delays and cost overruns. Would development of the alternative likely include design 
elements and associated construction that would require very complex designs and/or a high degree 
of construction complexity, with potential risks to schedule and costs?   

Element 1.3. Would the Alternative have the ability to mitigate freight operation complexity?  
The alternative may operate parallel to the existing freight track at a different elevation or share the 
freight track in one direction. Would development of the alternative have the ability to reduce the 
potential impact on the current and projected freight operation?  

2. Effective Use of Available Right-of-Way (ROW) 
Element 2.1. Would the Alternative utilize the available right-of-way, or minimize the need for 
additional ROW?  
Some alternatives, based on the space requirements of the mode itself, trackage requirements and 
other factors, would consume more footprint than the existing ROW, requiring property acquisition 
and alignment development outside of the ROW, with potential displacements to residents, 
businesses, institutions or other uses (e.g. parks) that would make that alternative costly and 
challenging to implement.  

3. Provide Reasonable Transit/Freight Service 
Element 3.1. Would the Alternatives likely allow for reasonable transit and freight service 
frequencies?  
The ability to provide reasonable transit frequencies, especially during the broad commuter periods, 
is critical to make the service attractive to Study Area residents, workers and visitors traveling to 
major employment destinations, schools, institutions or other attractors within the Study Area. 
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Providing bi-directional service is particularly critical to attract the labor pool within the Study Area 
to the new service.  

4. Connect Conveniently with Existing Corridor Transit Services 
Element 4.1. Would the Alternative’s mode and alignment requirements provide convenient 
connections to existing bus, subway and commuter rail services bisecting or proximate to the 
corridor?  
As documented in the Task 2 Purpose and Need Report, there are numerous existing transit services 
within the Study Area. Alternatives lacking direct connections or requiring inconvenient connections 
to other modes at stations would be less attractive to potential users.  

 

9.1.3 Initial Fatal Flaw Screening Methodology  

A qualitative assessment was developed to determine how well each of the Initial Access Alternatives 
would rank under each of the six fatal flaw screening alternative elements as described in Section 9.1.2. 
These assessments were based upon details developed for each alternative under Task 8. Figure 2 lists 
the fatal flaw screening elements and the elements of each alternative that were used to rank the 
alternative under each Fatal Flaw screening.  A simple three-level ranking -- “good,” “medium,” or 
“poor” is assigned to characterize the alternative’s performance on each element.  

 

Figure 2: Fatal Flaw Elements and Evaluation Criteria 

Fatal Flaw Screening Elements Alternative Components Used in Ranking  

1 Potential for High Capital Cost / High Complexity 

1.1 Likely involve very high construction 
costs? 

• Number of bridges requiring reconstruction 
• Miles of existing freight track to be relocated 
• Miles of elevated track over existing freight 
• Number of additional tunnels 
• Number and tracks within additional underpasses 
• Total additional yards required  
• Signal & Communications Controls requirements 

1.2 Likely involve high construction 
complexity & risk? 

• Anticipated cost to relocate existing freight tracks 
• Risk of non-MTA/CSX property impacts from ROW width 

expansion (underpinning, retaining wall construction) 

1.3 Ability to mitigate freight operation 
complexity? 

• Potential to coordinate passenger & freight 
schedules/operations 

• Need for dispatcher for joint freight & passenger services 
• Ability for freight to access existing or future sidings and yards 

2 Effective Use of Available Right-of-Way (ROW) 

2.1 Utilize available ROW/minimize 
additional ROW needs? 

• ROW expansion for track, requiring property acquisition 

3 Allow Reasonable Transit/Freight Service 

3.1 Likely to provide reliable 
transit/freight frequencies? 

• Number of dedicated transit tracks/lanes  
• Number of shared passenger & freight track miles 
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Fatal Flaw Screening Elements Alternative Components Used in Ranking  

4 Connect Conveniently to Existing Transit Services 

4.1 Effective bus/subway/commuter rail 
connections 

• Passenger ability to make a platform change without requiring 
vertical transitional element (stairs, elevator, or otherwise) 

• Proposed stations within 500’ of existing subway and bus 
stations 

 

9.2 Initial Fatal Flaw Screening Results  
9.2.1 Introduction 

The Fatal Flaw screening placed the Initial Access Alternatives into the following three modal groups 
with similar characteristics: 

1. Commuter Rail and DMU alternatives, all of which are FRA-compliant : CR1, CR2, CR3, CR4, 
DMU1, DMU2 

2. HRT and AGT alternatives, also rail transit modes but not FRA-compliant, requiring physical or 
temporal separation from freight operations 

3. LRT/BRT, rail- and roadway-running transit modes, also non-FRA compliant modes operating in 
a dedicated ROW, but more able to run above the existing freight alignment in some sections 
and occasionally along adjacent roadways to avoid conflicts with in-corridor freight operations: 
LRT1, LRT2, BRT1 and BRT2. 

 
The following sections show the Fatal Flaw evaluations for these groupings. The ranking results are 
represented by colors using green, yellow and red to represent “good,” “medium” and “poor,” 
respectively, providing a quick visual comparison of how well each alternative would match up under 
each of the fatal flaw screening elements. For all assessments, any alternative with three or more 
screening elements rated “poor” was automatically considered fatally flawed and therefore unsuited to 
advance for further assessment.   
 
The following sections present the results of this three-level ranking of the Initial Access Alternatives 
against each of the screening elements and the principal factors used in arriving at that assessment. 

9.2.2 Commuter Rail / DMU Evaluation 

Figure 3 shows how the Commuter Rail and DMU alternatives rate against the fatal flaw screening 
elements. 
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Figure 3: Commuter Rail/DMU Fatal Flaw Evaluation 

 Commuter Rail/DMU 

Fatal Flaw Screening Elements CR1 CR2 CR3 CR4 DMU1 DMU2 

1 Potential for High Capital Cost / High Complexity             
1.1 Likely involve very high construction costs?             
1.2 Likely involve high construction complexity & risk?           
1.3 Ability to mitigate freight operation complexity?             
2 Effective Use of Available Right-of-Way (ROW)             

2.1 Utilize available ROW/minimize additional ROW?             
3 Allow Reasonable Transit/Freight Service             

3.1 Likely provide reliable transit/freight frequencies?             
4 Connect Conveniently to Existing Transit Services             

4.1 Effective bus/subway/commuter rail connections             
 

As noted above, all of these commuter rail alternatives are FRA-compliant modes, and therefore avoid 
the need for temporal and/or physical separation from freight tracks.1 The following is a summary of  
the factors that were used to establish the ranking  of these modal alternatives under each of the fatal 
flaw screening elements: 

• Single-Track Commuter Rail/EMU Options (CR1, CR3, EMU1) 

o High construction costs and complexity/risk – high costs less likely because bridge and embankment 
reconstruction would be less needed for alignments containing only a single track that did not require 
separation from freight. Existing freight track would need to be relocated within the alignment for 
overall operational efficiency in approximately 2.1 miles of the 14-mile corridor, the least of any of 
the alternative groups.  

o Mitigate Impacts on Freight Operations – substantial problem due to frequent interference with 
freight operation (need for shared use of freight track, likely need for extensive separation) 

o Minimize Additional ROW – modest alignment width will minimize need for additional lateral space 
within adjacent private property (within roughly 0.2 miles of the 14-mile corridor). The electric-
powered option (CR3) will need substations (every two miles) and possibly also a yard along the 
alignment, potentially increasing the need for private property outside of ROW; diesel-powered 
alternatives (CR1, DM1) could potentially use off-alignment yards (pending further analysis). 

o Provide Reliable Transit/Freight Frequencies – major problem for both operations, especially for 
transit: the goal of providing 10/15 min. peak/off-peak headways in both directions is not possible 
with freight needing operating windows, yard and siding access, etc.  

 
 

1 1 Freight and passenger service would be able to run simultaneously with the installation of a PTC-compliant 
signal system along the corridor. 
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o Convenient Connection to Existing Corridor Stations – moderate complexity for all modal 
options here – not a differentiator. 

• Double-Track Commuter Rail/EMU Options (CR2, CR4, EMU2) 

o High Construction Costs and Complexity/Risk – higher costs more likely than single track but still no 
need for separation from freight although somewhat greater bridge and embankment reconstruction 
(roughly 32 bridges affected vs. 7 affected in the 1-track option), with realignment of existing freight 
track needed along approximately 5 miles of the corridor . The need for two tunnels would increase 
costs as well as complexity and risk.  

o Mitigate Impacts on Freight Operations – readily able to avoid interference with freight operation 
due to two dedicated transit tracks after completion of phased track relocation. 

o Minimize Additional ROW – Somewhat greater than 1-track due to additional lateral space needs 
(just under 1 mile of alignment with these ROW issues). Electric-powered two-track option (CR4) will 
need the same number of substations (although these would be somewhat larger) and possibly a 
yard along the alignment with potential need for property outside of ROW, while diesel-powered 
(CR2, DM2) could potentially use off-alignment yards. (pending further analysis). 

o Provide Reliable Transit/Freight Frequencies – reasonable frequencies and service windows for both 
operations more easily achieved, especially for transit, with two dedicated tracks providing more 
flexibility to meet peak/off-peak transit headways. It would be necessary to manage freight operating 
windows, especially access to sidings and yards where track crossing may be required.  

o Convenient Connection to Existing Corridor Stations – moderate complexity for all modal options 
here – not a differentiator. 

 

9.2.3 HRT/AGT Evaluation 

Figure 4 shows how the HRT1 and AGT alternatives rate against the fatal flaw criteria. 

Figure 4: HRT/AGT Fatal Flaw Evaluation 

 HRT / AGT 

Fatal Flaw Screening Criteria HRT AGT 

1 Potential for High Capital Cost / High Complexity     
1.1 Likely involve very high construction costs?     
1.2 Likely involve high construction complexity & risk?     
1.3 Ability to mitigate freight operation complexity?     
2 Effective Use of Available Right-of-Way (ROW)     

2.1 Utilize available ROW/minimize additional ROW?     
3 Provide Reasonable Transit/Freight Service     

3.1 Likely provide reliable transit/freight frequencies?     
4 Connect Conveniently to Existing Transit Services     

4.1 Effective bus/subway/commuter rail connections     
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Both HRT and AGT are two-track rail options using non- FRA compliant vehicles, requiring substantial 
lateral clearance and complications with freight interaction that commuter rail modes do not face. 
These two options would have effectively the same alignment but with some differences in areas like 
station/platform areas and yard size.  Both alternatives encounter several problems under related to the 
fatal flaw screening elements, as shown in Figure 4 

• Double-Track Non-Compliant Rail Transit Options (HRT, AGT) 

o High Construction Costs and Complexity/Risk – both most likely to have higher costs than any other 
transit mode, with significantly higher bridge and embankment reconstruction (e.g., roughly 60 
bridges being reconstructed vs. 32 for 2-track commuter rail options) due to required track 
separation and crash barrier requirements. Both options need two underpasses to switch transit 
track to different sides of the alignment, which are not required for FRA-compliant modes that can 
interact with freight operations. For these modes, existing freight tracks would need to be aligned 
with approximately 8.5 miles of the corridor, considerably more than the commuter rail modes. The 
need for two tunnels would increase costs, complexity and risk.  

o Mitigate Impacts on Freight Operations – relatively easy to avoid and mitigate interference with 
freight operation, other than phased relocation of track, due to complete separation of transit and 
freight operations,  

o Minimize Additional ROW – Substantial challenges due to highest lateral space needs of any rail 
modes, as well as need for substations and a yard along the alignment, resulting in a greater need for 
private property acquisition adjacent to/outside of ROW for roughly 3.6 miles along the corridor. 

o Provide Reliable Transit/Freight Frequencies – reasonable frequencies and service windows for both 
transit and freight operations would be easily achieved due to complete separation of freight and 
transit networks. Creating more rail sidings or yards in the future would be challenging due to this 
complete separation of transit and freight operations, although shared rail infrastructure and 
development planning for the corridor could help address this issue. 

o Convenient Connection to Existing Corridor Stations – moderate complexity for all modal options 
here – not a differentiator. 

 

Therefore, both HRT and AGT are expected to have high construction costs and high complexity/risk and 
require ROW acquisition along over three miles of the corridor. Despite these alternatives’ ability to 
provide good freight and transit frequencies, they each received three “poor” ratings and therefore are 
automatically found to be fatally flawed and will not advance for further assessment.  
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9.2.4 LRT/BRT Evaluation 

Figure 5 shows how the LRT and BRT alternatives rate against the fatal flaw criteria and elements. 

Figure 5: LRT/BRT Fatal Flaw Evaluation 

 LRT / BRT 

Fatal Flaw Screening Criteria LRT1 LRT2 BRT1 BRT2 

1 Potential for High Capital Cost / High Complexity         
1.1 Likely involve very high construction costs?         
1.2 Likely involve high construction complexity & risk?         
1.3 Ability to mitigate freight operation complexity?         
2 Effective Use of Available Right-of-Way (ROW)         

2.1 Utilize available ROW/minimize additional ROW?         
3 Provide Reasonable Transit/Freight Service         

3.1 Likely provide reliable transit/freight frequencies?         
4 Connect Conveniently to Existing Transit Services         

4.1 Effective bus/subway/commuter rail connections         
 

These two modal options have essentially the same alignments, with one running on rails and other on a 
roadway. Two alignment concepts were developed for each mode: 

• Track-Level Alignment (LRT 1 and BRT 1) – for  this alignment option, the majority of the alignment would 
be within the corridor at the current track level; the alignment would elevate to street level at a number 
of locations to avoid physical and operational constraints in the corridor and create street-level 
station/stop opportunities 

• Aerial Alignment (LRT2 and BRT2). – this alignment would take more advantage of the ability of these 
modes to rise above the alignment on street-level viaduct structures that could avoid the complications 
created when developing a wide non-FRA compliant rail alignment at existing track level.  

 

The following factors were considered in ranking these modal options against the fatal flaw 
screening elements: 

• Track-Level Alignment (LRT1/BRT1) 

o High Construction Costs and Complexity/Risk – both likely to have high costs due to width of 
alignment, with higher bridge and embankment reconstruction (e.g. roughly 39 bridges being 
reconstructed vs. 32 for 2-track commuter rail options) due to required track separation and crash 
barrier requirements. They both need two underpasses to switch transit track to different sides of the 
alignment, which are not required for FRA-compliant modes that can interact with freight operations. 
The extent of freight track relocation – along approximately 7 miles of the corridor -- is relatively high, 
increasing cost and complexity. Overall construction would be relatively complex and would entail 
higher risk given the number and extent of construction and reconstruction activities. These 
alternatives, however, will not require construction of new tunnels at Metropolitan Avenue in 
Queens.  Instead, the alternatives can operate as street running transit for approximately 0.7 miles 
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and continue in the dedicated alignment.  This flexibility would afford significant reduction in cost and 
complexity versus all other alternatives described above. 

o Mitigate Impacts on Freight Operations – relatively easy to avoid and mitigate interference with 
freight operation, other than the substantial relocation of freight track, due to the complete 
separation of transit and freight operations. 

o Minimize Additional ROW – Moderate need for adjacent private property for approximately 2 miles 
of alignment due to higher lateral space needs of 2-track non-FRA compliant mode. LRT needs 
substations (every two miles) and a yard along the alignment, resulting in greater need for private 
property adjacent to ROW. The BRT (battery-powered) alternative would require neither substations 
nor an adjacent yard. 

o Provide Reliable Transit/Freight Frequencies – reasonable frequencies and service windows for both 
operations easily achieved due to complete separation of freight and transit networks. However, it 
would pose a challenge to create more rail sidings or yards in the future due to the need to separate 
these modes from freight operations, although that could be somewhat reduce through shared rail 
infrastructure planning for in the corridor. 

o Convenient Connection to Existing Corridor Stations – moderate complexity for all modal options 
here – not a differentiator. 

 

• Aerial Alignment (LRT2/BRT2) 

o High Construction Costs and Complexity/Risk – both likely to have relatively high costs but lower 
than LRT1/BRT1) due to less need for bridge and embankment reconstruction (e.g., roughly 24 
bridges being reconstructed vs. 39 for LRT1/BRT1). They only need one underpass to switch sides of 
alignment as one of these moves would be handled by aerial viaduct. The extent of freight track 
relocation – along approximately 2.6 miles of the corridor -- is considerably less than LRT1/BRT1 due 
to the aerial alignment’s ability to avoid interaction with freight tracks. Overall construction cost 
would be moderated by these factors, as would overall complexity and risk. Like the at-grade 
alignment, the aerial LRT and BRT will not require the construction of new tunnels and will operate 
along the street for the short distance noted above. 

o Mitigate Impacts on Freight Operations – relatively easy to avoid and mitigate interference with 
freight operation, other than the relatively modest level of freight track relocation, due to complete 
separation of transit and freight operations. Construction near and above freight tracks could affect 
freight operations.  

o Minimize Additional ROW – Moderate need for adjacent private property for approximately 0.6 
miles of alignment due to higher lateral space needs of 2-track non-FRA compliant mode. LRT needs 
substations (every 2 miles) and a yard along the alignment, resulting in greater need for private 
property adjacent to ROW. BRT (battery-powered) would require neither substations nor an adjacent 
yard. 

o Provide Reliable Transit/Freight Frequencies – reasonable frequencies and service windows for both 
operations easily achieved due to complete separation of freight and transit networks. However, it 
would pose a challenge to create more rail sidings or yards in the future due to the need to separate 
these modes from freight operations, although that could be somewhat reduce through shared rail 
infrastructure planning for in the corridor. 

o Convenient Connection to Existing Corridor Stations – moderate complexity for all modal options 
here – not a differentiator. 
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9.3 Initial Fatal Flaw Results and Secondary Screening 
Figure 6 presents a summary of the initial results of the fatal flaw screening grouped by Commuter Rail/ 
DMU, HRT/ AGT, and LRT/BRT and provides a quick visual sense of how well the alternatives match up 
against each other under the various fatal flaw screening elements. The ranking results, as described 
above, are represented by colors using green, yellow and red to represent good, medium and poor, 
respectively.  

Figure 6: Initial Fatal Flaw Screening of Initial Alternatives  

 

9.3.1 Secondary Screening  

As shown under the results of the initial fatal flaw screening, only the HRT/AGT modal alternatives were 
automatically eliminated, meaning that 10 of the 14 Initial Access Alternatives remained. The following 
secondary screening steps were taken to reduce the number of alternatives to the required maximum 
number of up to three Feasible Alternatives to be developed and analyzed in greater depth under Task 
10: 

• Inconsistency with Environmental Goals of Adding a Diesel-Powered Transit Mode within New 
York City. The MTA is already implementing a policy of removing diesel-powered transit 
wherever possible from its system, including moving to all-electric buses within New York City. It 
is therefore highly unlikely that a diesel-powered transit system would be introduced into 
densely developed Brooklyn and Queens neighborhoods along this corridor, given the noise, air 
quality and greenhouse gas issues. Therefore, all diesel-powered modal alternatives – CR1, CR2, 
DMU1, and DMU2 – were considered to be fatally flawed.  

• One- vs. Two-Track Commuter Rail. Of the two remaining alternatives in the Commuter Rail 
grouping, CR3 and CR4, CR4 would be better able to meet the goals and objectives of the study 
for the following reasons: 
 

o Its two-track alignment allows for transit operations that are considerably more 
independent of freight rail service in the corridor, with reasonable transit frequencies 
that are a core goal of the study – something that would not be possible under the one-
track CRT3. 

CR1 CR2 CR3 CR4 DMU1 DMU2 HRT1 AGT LRT1 LRT2 BRT1 BRT2
1 Potential for High Capital Cost and High Complexity of Construction
1.1 Likely involve very high construciton costs?
1.2 Likely involve a high level of construction complexity and risk?
1.3 Have the ability to mitigate freight operation complexity?
2 Effective Use of Available Right-of-Way (ROW)
2.1 Utilize available right-of-way, or minimize the need for additional ROW?
3 Provide Reasonable Transit/Freight Service
3.1 Likely provide reliable transit/freight service frequencies?
4 Connect Effectively with Existing Corridor Transit Services
4.1 Effective bus, subway, and commuter rail connections

Good Medium Poor

Commuter Rail
Fatal Flaw Screening Criteria

Criteria Ranking

HRT/AGT LRT/BRT

Fatally Flawed
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o Under CR3, it would be difficult to mitigate the impact of transit service of freight 
operations, with limited freight operations, including access to sidings and yards, 
possible during major portions of the day 

C3 is therefore considered fatally flawed and dropped from further consideration 

• Track-Level vs. Aerial LRT.BRT Alignment. As the comparison of these two alignments in Figure 
6 shows,  

o both alignment options have a “good” ranking on convenience of station connections 

o on the remaining six elements 

 the aerial alignment options (LRT2 and BRT2) have four “good” ratings and no 
“poor” ratings, while 

 the track-level alignment options (LRT1/ BRT1) have no “good” ratings and two 
“poor” ratings. 

This major gap in rankings reflects the aerial option’s ability to avoid many of the substantial 
challenges facing a two-track non-FRA compliant transit alignment. Because it operates at the 
same level as the freight tracks and sidings, the wide alignment associated with LRT1/BRT1 must 
deal with bridges and other lateral constraints within that complex environment. These same 
factors give these track-level options likely higher construction costs, complexity and risk.  

For these reasons, the aerial option would be more likely to meet the study’s goals and 
objectives and would continue on to the next stage, while the two track-level options – LRT1 
and BRT1 – are considered fatally flawed and would not advance for further assessment. 

Figure 7 shows the final screening results of both the initial and secondary fatal flaw screening. 

As shown, 11 of the 14 Initial Access Alternatives have been screened out from further consideration 
based on their relatively limited potential to meet study goals and objectives. The remain three Feasible 
Alternatives highlighted in Figure 7 will be further developed and analyzed under Task 10. Figure 8 
shows how the relative ranking of these remaining alternatives under each of the screening elements: 

 

Figure 7: Summary of Fatal Flaw Screening 

CR1 CR2 CR3 CR4 DMU1 DMU2 HRT1 AGT LRT1 LRT2 BRT1 BRT2
1 Potential for High Capital Cost and High Complexity of Construction
1.1 Likely involve very high construciton costs?
1.2 Likely involve a high level of construction complexity and risk?
1.3 Have the ability to mitigate freight operation complexity?
2 Effective Use of Available Right-of-Way (ROW)
2.1 Utilize available right-of-way, or minimize the need for additional ROW?
3 Provide Reasonable Transit/Freight Service
3.1 Likely provide reliable transit/freight service frequencies?
4 Connect Effectively with Existing Corridor Transit Services
4.1 Effective bus, subway, and commuter rail connections

F.F.

Feasible Alternatives

Commuter Rail
Fatal Flaw Screening Criteria

HRT/AGT LRT/BRT

Fatally Flawed Fatally Flawed
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Figure 8: Screening Results of Recommended Feasible Alternatives 

 Commuter 
Rail LRT/BRT 

Fatal Flaw Screening Criteria CR4 LRT2 BRT2 

1 Potential for High Capital Cost / High Complexity    

1.1 Likely involve very high construction costs?    

1.2 Likely involve high construction complexity & risk?    

1.3 Ability to mitigate freight operation complexity?    

2 Effective Use of Available Right-of-Way (ROW)    

2.1 Utilize available ROW/minimize additional ROW?    

3 Provide Reasonable Transit/Freight Service    

3.1 Likely provide reliable transit/freight frequencies?    

4 Connect Conveniently to Existing Transit Services    

4.1 Effective bus/subway/commuter rail connections    
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10.1 Fleet Size for Each Alternative 
10.1.1 Commuter Rail Fleet 

The first step in determining potentially suitable yard sites, was to calculate the potential commuter 
railcar fleet size to be maintained and stored so that appropriately sized parcels could be sought. 

The Commuter Rail alternative operating as rapid transit service proposes to use  for vehicle fleet sizing 
a third rail, electric multiple unit (EMU) commuter rail technology with vehicles of the same exterior 
dimensions as the LIRR M-9, but with an interior configured with transit style longitudinal and transverse 
seating and three doors per side to expedite boarding and alighting. CR would operate on a transit style, 
5-minute peak period headway in both the east and westbound directions serving 24 stations. Each 
revenue service train would stop at each station, operating from terminal to terminal. 

The one-way terminal to terminal running time is 46 minutes. A 5-minute layover time at both Roosevelt 
Avenue Terminal and 4 Avenue Terminal was assumed. 

With such running and layover times, 20 revenue trainsets are required for the peak period. Each 
trainset is assumed to be composed of 4 cars (totaling 340 foot), which yields a peak service 
requirement of 80 EMU railcars (20 trainsets x 4 cars/trainset).  

A standby “gap” or “protect” trainset (4 cars) for emergency swap outs has been assumed. The purpose 
of this trainset is to quickly substitute or replace a disabled revenue service train, and to reduce the 
number of missed service intervals and to help prevent a large gap in service.  

A spare factor of 20% (industry standard) of the peak trainset requirement was applied. Collectively, this 
results in a total fleet of 100 railcars (80 revenue service railcars + 4 standby “gap” railcars + 16 railcars 
for preventative maintenance).  

Each trainset is assumed to operate and be maintained as an intact consist or 4 car set, which means 
that they would not typically uncouple for overnight storage or when they enter the maintenance shop 
building. 

10.1.2 LRT Fleet 

The first step in determining potentially suitable yard sites was to calculate the potential LRT Light Rail 
Vehicle (LRV) fleet size to be maintained and stored so that appropriately sized parcels could be sought. 

The LRT alternative proposes to use LRV’s of similar carbody size and characteristics as used by NJ 
TRANSIT’s Hudson-Bergen Light Rail (HBLRT), which are 90-foot-long, three segment cars. The service 
would operate on a 5-minute peak period headway in both the east and westbound directions. Each 
revenue service train would stop at each station, operating from terminal to terminal. 

This alternative has a one-way LRT running time of 43 minutes. A 5-minute layover time at both the 
Jackson Heights-Roosevelt Av subway station and at 4th Av Terminal was assumed. 

With such running and layover times, approximately 19 revenue trainsets would be required for the 
peak period. Each trainset is assumed to be composed of 3 cars, which yields a peak service requirement 
of 57 LRVs (19 trainsets x 3 cars/trainset).  
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A standby “gap” or “protect” trainset (one 3 car trainset) for emergency swap outs has been assumed. 
The purpose of this trainset is to quickly substitute or replace a disabled revenue service train, to reduce 
the number of missed service intervals and to help prevent a large service gap.  

A spare factor of 20% (industry standard) of the peak trainset requirement was applied. Collectively, this 
results in a total fleet of 72 LRVs (57 revenue service LRVs + 3 standby “gap” LRVs + 12 LRVs for 
preventative maintenance). 

Each trainset is assumed to operate and be maintained as an intact consist or 3 car set, which means 
that they will not typically be uncoupled for overnight storage or when they enter the maintenance shop 
building.  

10.1.3 BRT Fleet 

The first step in determining potentially suitable yard sites, was to calculate the potential BRT bus fleet 
size to be maintained and stored so that appropriately sized parcels could be sought. 

The BRT alternative proposes to use 60-foot-long, articulated, battery electric buses that are recharged 
at the bus maintenance facility and at end of line route terminals (wayside charging). The envisioned bus 
would be of similar size and characteristics as the New Flyer Xcelsior CHARGE 60 model (currently in use 
by NYCT), operating on a 5-minute peak period headway in both the east and westbound directions. All 
revenue service BRT trips would stop at each BRT station, operating from terminal to terminal. 

This alternative has a one-way BRT running time of 45 minutes. A 5 minute layover time at both the 
Victor A. Moore Terminal (at the Jackson Heights-Roosevelt Av Station) and at 4th Av Terminal was 
assumed, plus additional travel time for the bus to turn around from the westbound direction to the 
eastbound direction using a bus-only U turn flyover at 4th Av Terminal. Unlike the commuter rail and 
LRT alternatives—which have an engineer’s or LRT operator’s cab at both ends of the train, the bus must 
change direction of travel using either a turning loop or a ramp up to the street network and use city 
streets.  

This yields a roundtrip BRT running time of approximately 101 minutes, with 20 revenue buses required 
for the peak period. 

Two standby “gap” or “protect” buses for emergency swap outs or for battery top up charging at route 
terminals has been assumed. The purpose of these buses is to quickly substitute or replace a disabled 
revenue service bus, to reduce the number of missed service intervals, to help prevent a large service 
gap and to allow the battery electric buses to be charged at a route terminal. Not every roundtrip will 
require terminal charging; terminal charging may be needed after every second or more roundtrip. 

A spare factor of 20% (industry standard) of the peak bus requirement was applied. Collectively, this 
results in a total fleet of 26 buses (20 revenue service buses + 2 standby “gap” buses + 4 buses for 
preventative maintenance). 

Unlike the CR or the LRT alternatives, it is possible for other buses operated by NYCT and MTA Bus to 
also use the BRC alignment. As a hypothetical example, a new Bay Ridge to JFK Airport route serving 
airport workers could be introduced by rerouting the existing B15 bus route to use the BRC busway to 
access Bay Ridge.  
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Such buses that originate off the BRC corridor have been assumed to be assigned to existing NYCT or 
MTA Bus depots and are not included in the fleet sizing for dedicated BRC buses. 

10.2 Maintenance & Storage Facility (MSF) for Commuter Rail Alternative 
10.2.1 Methodology 

The search for potential Commuter Rail (CR) MSF sites followed a six-step process: 

1. Determine the fleet size (Section 10.1). 
2. Determine the MSF elements based upon the fleet size. 
3. Define the MSF search criteria and guidelines. 
4. Search for potential sites. 
5. Evaluate each identified site. 
6. Identify the preferred MSF site. 
Each of these steps are discussed further, below. 

10.2.2 Step 2:  Determine maintenance facility & storage yard requirements 

A full-service maintenance facility is proposed. This facility would clean and service trains, perform 
inspections, scheduled maintenance, unscheduled repairs, and overhauls and other necessary work to 
keep the fleet in a “like new” condition. To store and maintain the above commuter rail fleet of 100 
railcars, space for the following elements are assumed to be provided within the yard site: 

1 Office facilities – a single consolidated building housing: 
• Administrative offices 
• Movement bureau – train control 
• Yardmaster office 
• Transportation Department offices 
• Engineering offices 
• Police offices 
• Training offices (shared by departments) 
• Crew facility (see item “c” below) 
• Breakroom/lunchroom (shared by departments) 

2 Yard Storage track capacity 
• 6 tracks are assumed for passenger trainset storage. Each track would store 4 trainsets per 

tracks, or 24 trainsets or 96 railcars total across all 6 tracks. “Escape switches” could be placed 
between each pair of parked trainsets on the same track to enable a train to leave via the 
adjacent yard track in case of a disabled, and to prevent a disabled train from blocking the 
egress of more than one train per track. 

• 1 additional track for the service-ready, “gap,” spare trainset and to serve as shop swing space 
track. This track would accommodate two 4 car trainsets.  

• 2 additional tracks to store the rail-bound Maintenance of Way work equipment, such as diesel 
locomotives for work trains, flatcars, hopper cars, etc.  

3 Crew facility  
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• Provide space for approximately 400 employees (to be confirmed after refined ridership 
estimates have been determined) covering a variety of titles, including transportation, 
maintenance-of-way, administrative, engineering, etc.  

• Lockers, toilets and showers would be provided. 
• Note: not all 400 employees would be on site at the same time as there would be multiple 

shifts. Additionally, some employees, such as conductors and engineers would report to this 
location, but most would then leave on assigned trains.  

4 Maintenance shop building   
• Provide space to service and repair the passenger car fleet & work train fleet: 
• Four interior shop tracks:  three tracks with pits, posted rail or lifting jacks for undercar access 

and one wheel truing machine track 
• Overhead cranes for entire shop 
• Outside laydown area of ~2,000 SF 
• Parts storeroom & delivery truck bay 

5 Engineering laydown area 
• Provide space for: 
• Truck storage 
• Rails & ties 
• Switches 
• Signals 
• Power (third rail, insulators, transformers, etc.) 

6 Car Wash 
• Provide space for trainset car wash facility  

7 Work train 
• Provide space for diesel locomotive refueling facility 

8 Security 
Provide space for  

• Yard perimeter fencing 
• Guard booth and access control gates into facility 

10.2.3 Step 3:  Define MSF search factors & guidelines 

The Bay Ridge Corridor is generally densely developed with few large, vacant, brownfield sites available. 
Locating a new railroad storage yard and maintenance facility in a dense urban environment is a 
challenge. The following considerations guided the search for potential yard sites and a primary and 
secondary screening was used to identify and evaluate each site: 

Primary screening 

• Provide sufficient linear footprint to enable an efficient yard track configuration. 
• Minimize displacement of existing businesses or residences. 
• Minimize need to demolish existing building and structures on acquired properties. 
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• Avoid need for extensive environmental remediation. 
• Avoid noise impacts upon neighboring, noise sensitive properties. 
• Minimize community impacts, such as removal of important community facilities. 
• Exclusion of parklands and protected open space.  

Secondary screening considerations: 

• Accessibility of the site to BRC revenue service tracks.  
• Minimize potential passenger versus existing and future freight conflicts. 
• Preference for sites located compass north or compass west of the BRC alignment, in order to 

minimize the number of potential crossover movements conflicts across freight tracks and 
sidings. 

• Minimize excessive trainset deadheading and car mileage. 
• Ideally, facility is located proximate to either route terminal to facilitate peak period service 

ramp up and end of peak period service ramp down. 

10.2.4 Step 4:  Search for suitable MSF sites  

Aerial photo mapping combined with professional field knowledge of sites along the alignment was used 
to identify candidate yard sites. Both sides of the BRC corridor from 65th Street Terminal to the Brooklyn 
Queens Expressway was investigated, as well as both sides of the LIRR Montauk Branch from Long Island 
City Station to the LIRR Richmond Hill/Morris Park Yard. 

Eight candidate yard sites were identified: 

• 65th Street Yard using the northern or mid-section of this yard. 
• South side of the Bay Ridge Branch, between 5th & 6th Avenue, including potentially beneath 

the elevated Gowanus Expressway. 
• South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue. This site is 

currently used as material recycling/reclamation. 
• North side of the Bay Ridge Branch, between East 94th Street & Chester Street. This site is 

currently used as material recycling/reclamation/industrial purposes. 
• Co-use of NYCT’s Linden Yard – Upper Yard portion, located between Linden Boulevard and 

North Livonia Avenue. 
• West side of the Bay Ridge Branch, between Livonia Avenue and Sutter Avenue. This site is 

currently occupied by grocery store and related car parking lot, which would be removed during 
the maintenance facility/storage yard construction. The grocery store could be restored after 
construction and incorporated into new maintenance facility/storage yard—possibly as an 
overbuild. 

• West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue. This is site 
is currently used for material recycling/reclamation. 

• West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 
Port Washington Branch. This site is currently used for truck repair and parking and auto 
repairs. 

• No suitable sites that could accommodate the space needs associated with CR were identified 
along the LIRR Montauk Branch between Long Island City and Richmond Hill/Morris Park Yard. 
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10.2.5 Step 5:  Assessment of each potential site 

Each candidate yard site was evaluated for suitability as a potential maintenance facility/storage yard. 

65th Street Yard—using the northern or mid-section of this yard. 

Proposal is to use either the mid or northern section of the yard (Figure 1). It should be noted that the 
dashed yellow line defines a larger area than might be required for the BRC maintenance facility/storage 
yard. 

Figure 1 65th Street Yard Potential BRC MSF Site 

 

Advantages of this site: 

• Offers almost 1,500 linear feet, which can host an efficient yard layout. 
• Located away from residential areas. 
• Located adjacent existing railroad uses; not introducing trains as new to the area. 
• Existing land use is rail related; compatible with existing land uses. 
• Relatively unencumbered with few permanent structures on site.  
• The BRC yard would use only a portion of the existing 65th Street Yard site, allow for future 

expansion of freight activities. 
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 

Disadvantages of this site: 

• The availability of the site for this use a sufficiently large portion of this site has not yet been 
determined. The site is owned by NYCEDC. The southern portion abuts the NYNJ Railroad 
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carfloat and rail transload operations and accommodates two pad tracks and a team track along 
with the NYNJ Railroad Yard Office. NYCEDC and/or PANYNJ may be contemplating intensified 
freight operations in this area. The northern portion accommodates an NYPD vessel dock, a 
small office building, and vehicle parking, and could possibly be reconfigured to a smaller 
footprint compatible with the requirements of this project, or alternatively these functions 
might be relocated offsite.   

• FEMA has categorized this site as zone “AE” which is an area of high flood risk that may include 
the effects of waves less than 3 ft in height, and subject to inundation by the 1% annual-chance 
flood event. 

Recommendation:  Advance (including discussions with NYCEDC as a next step). 

South side of the Bay Ridge Branch, between 5th & 6th Avenue  

Proposal is to use the south side of the Bay Ridge Branch, between 5th & 6th Avenue, including the area 
beneath the elevated Gowanus Expressway (Figure 2). 

Figure 2 South side of the Bay Ridge Branch 

 

Advantages of this site: 

Located just east of end of line station. This location facilitates peak period service ramp up and post 
peak period service ramp down. 

Disadvantages of this site: 

• Small site. Cannot accommodate the maintenance facility/storage yard space requirements. This 
site could only operate in tandem with another yard site. 

• Location on south side of tracks; will require crossing freight tracks, potentially impacting both 
freight and deadheading passenger trains entering/departing yard. 

• Elevated Gowanus Expressway columns complicates track placement. 
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• Yard cannot extend west beyond 5th Avenue because of proposed station platform placement 
between 4th and 5th Avenues. 

Recommendation:  drop from further consideration. 

South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue.  

This site is currently used as material recycling/reclamation (Figure 3). 

 

Figure 3 South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue 

 

Advantages of this site: 

Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Brooklyn Resource Recovery) located on 
south side of ROW. 

• Impacts existing double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge) located on south side of ROW. 

• Will be challenging to fit the required maintenance facility/storage yard space requirements on 
site. 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
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• Mid-line location is less efficient for peak period service ramp up and ramp down. Access into 
and out of yard requires crossing mainline BRC tracks which can impact BRC passenger track 
capacity. 

 Recommendation:  drop from further consideration. 

North side of the Bay Ridge Branch, between East 94th Street & Chester Street  

This site is currently used as material recycling/reclamation/industrial purposes (Figure 4). 

4 North side of the Bay Ridge Branch, between East 94th Street & Chester Street 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 
• Does not appear to impact freight rail customers or sidings. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Mid-line location is less efficient for peak period service ramp up and ramp down. Access into 

and out of yard requires crossing mainline BRC tracks which can impact BRC passenger track 
capacity. 

Recommendation:  drop from further consideration. 

Co-use of NYCT’s Linden Yard – Upper Yard portion  

This Site is located between Linden Boulevard and North Livonia Avenue (Figure 5). 
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Figure 5 Co-use of NYCT’s Linden Yard – Upper Yard portion 

 

Advantages of this site: 

• Single property owner (NYCT). 
• One of the longer sites; long linear footprint conducive towards efficient yard layout. 
• Currently used for transit/railroad related purposes. 

Disadvantages of this site: 

• May impact NYCT space needs. NYCT is proposing to relocate their rail welding operation to a 
portion of this site. In addition, the Utica Avenue Transit Improvement Study identified this site 
as a preferred option for adding A Division train storage capacity in Brooklyn. It should be noted 
this is not yet a formal proposal, but another concept for using this site.  

• Site currently used to store and transfer railroad maintenance materials onto work train flatcars; 
area is also used for large item storage, such as track panels. It may be possible to provide an 
overbuild above the BRC yard tracks to accommodate these   current operations. 

• Mid-line location is less efficient for peak period service ramp up and ramp down. Access into 
and out of yard requires crossing mainline BRC tracks which can impact BRC passenger track 
capacity. 

Recommendation:  continue further investigation. 

West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

This site is currently occupied by a grocery store, store car parking lot, and various industrial uses. The 
grocery store could be restored after construction and incorporated into new maintenance 
facility/storage yard—possibly as an overbuild (Figure 6). 
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ure 6 West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Displacement of grocery store could impact neighborhood. 
• Requires either closing Blake Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Livonia Avenue Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down. Access into 

and out of yard requires crossing mainline BRC tracks which can impact BRC passenger track 
capacity. 

Recommendation:  drop from further consideration. 
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West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

This site is currently used for material recycling/reclamation (Figure 7). 

Figure 7 West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

 

Advantages of this site: 

Larger site could be assembled via property acquisition. 
 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Gershow Recycling) located on north side of 
ROW 

• Impacts existing Gershow siding at MP 9.2, approximately 60’ east of Glenmore Avenue 
overgrade bridge. 700’ siding on west (railroad north) side of ROW  

• Requires acquiring properties.  
• May require extensive environmental remediation. 
• Requires elevating Pitkin Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Sutter Avenue Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down. Access into 

and out of yard requires crossing mainline BRC tracks which can impact BRC passenger track 
capacity. 

Recommendation:  drop from further consideration. 
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West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR Port 
Washington Branch 

This site is currently used for truck repair and parking and auto repairs (Figure 8). 

Figure 8 West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 
Port Washington Branch 

 

Advantages of this site: 

• Site is near Roosevelt Avenue Station, the eastern terminal of the BRC service, which can 
facilitate peak period ramp up and ramp down.  

Disadvantages of this site: 

• Constrained site. Cannot fit all maintenance facility/storage yard space program requirements. 
• Requires acquiring properties.  
• Likely requires new yard throat spans over the LIRR Main Line and possibly, the Port Washington 

Branch. 
• May require extensive environmental remediation. 

Recommendation:  drop from further consideration. 

Review of the LIRR Montauk Branch 

After a review of the BRC alignment for potential yard sites, a similar review was undertaken for the LIRR 
Montauk Branch between Long Island City Station and the LIRR Richmond Hill Yard. There were no 
suitable sites that could be identified along the LIRR Montauk Branch that could accommodate the 
space needs associated with CR.  
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10.2.6 Step 6:  Recommend preferred yard site 

Of the eight potential yard sites identified, six sites are not recommended for advancement. This leaves 
two potential yard sites suggested for further investigation: 

• 65th Street Yard. 
• NYCT Linden Yard – Upper Yard  

Of the two remaining sites, the 65th Street Yard site is the preferred site because of the previously 
mentioned attributes. To summarize: 

• This site offers almost 1,500 linear feet of footprint length, which can host an efficient yard 
layout. 

• It is located away from residential areas. 
• The existing land use is rail related; and is compatible with existing land uses. 

If the north side of the site is used, there will be a few uses that will need to be relocated, such as the 
NYPD Harbor Unit building and other current uses. Potentially, the future maintenance facility/storage 
yard could incorporate a new NYPD Harbor Unit facility either as a joint use or separate building. 
However, the ability to expand freight operations on the southern side of the site would be retained. 

The site is located proximate to the first BRC station, which facilitates peak period service ramp up and 
post peak period service ramp down. 

The ability to start train equipment cycles from the end of the main line is an attribute that should not 
be under estimated; it makes it much easier to develop schedules for trains and crews, reduces railcar 
mileage over the lifetime of the equipment (which would be a cost savings), and an end-of-the-line yard 
could improve service reliability. If a train failure is identified prior to its scheduled departure, the yard is 
well positioned to dispatch another train or introduce a “gap” train.  

The 65th Street Yard site—as with all potential yard sites—will require negotiations with the property 
owner, in this case NYCEDC. 

If the 65th Street Yard site is not available, an alternative site could be to jointly use NYCT’s Linden Yard – 
Upper Yard site. However, this site has disadvantages compared to the preferred site, namely: 

NYCT’s plans to relocate their rail welding operations from the existing Lower Yard location to the Upper 
Yard. A BRC yard operations at this location will compete with NYCT space needs.  

A mid-line yard location is less efficient operationally for service ramp up and ramp down, and will 
increase unproductive deadhead miles, and car mileage. 

A mid-line location is operationally more complicated to dispatch and trains entering and departing the 
yard may impact mainline BRC track capacity and service reliability. 
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10.3 Maintenance & Storage Facility for LRT Alternative 
10.3.1 Methodology 

A full-service maintenance shop is proposed to serve the LRT alternative. This shop will enable the LRV 
fleet to be cleaned, inspected, undergo scheduled maintenance and provide unscheduled repairs to 
keep the fleet in a “like new” condition. As with the CR alternative, the search for potential LRT 
alternative yard sites also followed a six-step process: 

1 Determine the fleet size (Section 10.1). 
2 Determine the yard elements based upon the fleet size. 
3 Define the yard search criteria and guidelines. 
4 Search for potential yard sites. 
5 Evaluate each identified yard site. 
6 Identify the preferred yard site. 
Each of these steps are discussed further, below. 

 

10.3.2 Step 2:  Determine maintenance facility & storage yard requirements 

To store and maintain the above fleet of 72 LRVs, space for the following elements are assumed to be 
provided within the yard site: 

1 Office facilities – a single consolidated building housing: 
• Administrative offices 
• Movement bureau – train control 
• Yardmaster office 
• Transportation Department offices 
• Engineering offices 
• Police offices 
• Training offices (shared by departments) 
• Crew facility 
• Breakroom/lunchroom (shared by departments) 

2 Yard track capacity 
• Yard tracks for at least 75 LRVs. Depending upon the site configuration, each track could store 

up to approximately 12 LRVs (coupled into threes) or four 3-LRV trainsets per track. Because the 
LRVs have a shorter turning radius than commuter rail cars, the track design can accommodate 
sharper turns, which increases the track placement flexibility. 

• 1 additional track for the service-ready, “gap,” spare trainset and to serve as shop swing space 
track. This track would accommodate two 3-LRV trainsets.  

• additional tracks to store the rail-bound Maintenance of Way work equipment, such as diesel 
locomotives for work trains, flatcars, hopper cars, etc. 
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3 Crew facility  
• Provide space for approximately 400 total employees covering a variety of titles, including 

transportation, maintenance-of-way, administrative, engineering, etc.  
• Lockers, toilets and showers would be provided. 
• Note: not all 400 employees would be on site at the same time as there would be multiple 

shifts. Additionally, some employees, such as LRV train operators would report to this location, 
but most would then leave on assigned trains.  

4 Maintenance shop building   
• Provide space to service and repair the LRV fleet & work train fleet: 
• Four interior shop tracks:  three tracks with pits, posted rail or lifting jacks for undercar access 

and overhead platforms for LRV roof access. One shop track for the wheel truing machine. 
• Overhead cranes for entire shop 
• Outside laydown area of ~2,000 SF 

 Parts storeroom & delivery truck bay 
 
5 Engineering laydown area 

• Provide space for: 
• Truck storage, including overhead catenary high-rail (road & rail) work trucks. 
• Rails & ties 
• Switches 
• Signals 
• Power (overhead catenary, cables, brackets, poles, transformers, etc.). 

6 Car Wash 
• Provide space for LRV car wash facility  

7 Work train 
• Provide space for diesel locomotive refueling facility (for work trains). 

8 Security 
• Provide space for:  
• Yard perimeter fencing 
• Guard booth and access control gates into facility 

10.3.3 Step 3:  Define MSF search factors & guidelines 

The Bay Ridge Corridor is situated within a generally densely developed corridor with few large, vacant, 
brownfield sites available. Locating a new LRV storage yard and maintenance facility in a dense urban 
environment will be a challenge. The following considerations guided the search for potential yard sites 
and a primary and secondary screening was used to identify and evaluate each site: 

Primary screening 
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• Provide sufficient linear footprint to enable an efficient yard track configuration. 
• Minimize displacement of existing businesses or residences. 
• Minimize need to demolish existing building and structures on acquired properties. 
• Avoid need for extensive environmental remediation. 
• Avoid noise impacts upon neighboring, noise sensitive properties. 
• Minimize community impacts, such as removal of important community facilities. 
• Exclusion of parklands and protected open space.  

Secondary screening considerations: 

• Accessibility of the site to BRC revenue service tracks. Unlike the CR alternative, LRVs can also 
operate on city streets, which expands the potential number of yard sites by being able to 
consider parcels that are located off the BRC corridor. 

• Minimize potential passenger versus existing and future freight conflicts. 
• Preference for sites located compass north or compass west of the BRC alignment, in order to 

minimize the number of potential crossover movements conflicts across freight tracks and 
sidings. 

• Minimize trainset deadheading and car mileage. 
• Ideally, yard is located proximate to either route terminal to facilitate peak period service ramp 

up and end of peak period service ramp down. 

 

10.3.4 Step 4:  Search for suitable sites  

Aerial photo mapping combined with professional field knowledge of the sites along the alignment was 
used to identify candidate yard sites. Both sides of the BRC corridor from 65th Street Terminal to the 
Brooklyn Queens Expressway was investigated. 

Eleven candidate MSF sites were identified: 

• 65th Street Yard using the northern or mid-section of this yard. 
• East of 65th Street Yard using the parcels in the triangular eastern section. 
• Brooklyn Army Terminal parking lot. 
• New York New Jersey Rail 51 Street Yard, southern portion of yard. 
• South side of the Bay Ridge Branch, between 5th & 6th Avenues, including potentially beneath 

the elevated Gowanus Expressway. 
• South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue. This site is 

currently used as material recycling/reclamation. 
• North side of the Bay Ridge Branch, between East 94th Street & Chester Street. This site is 

currently used as material recycling/reclamation/industrial purposes. 
• Co-use of NYCT’s Linden Yard – Upper Yard portion, located between Linden Boulevard and 

North Livonia Avenue. 
• West side of the Bay Ridge Branch, between Livonia Avenue and Sutter Avenue. This site is 

currently occupied by grocery store and related car parking lot, which would be removed during 
the maintenance facility/storage yard construction. The grocery store could be restored after 
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construction and incorporated into new maintenance facility/storage yard—possibly as an 
overbuild. 

• West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue. This is site is 
currently used for material recycling/reclamation. 

• West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 
Port Washington Branch. This site is currently used for truck repair and parking and auto repairs. 
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10.3.5 Step 5:  Assessment of each identified site 

Each candidate yard site was evaluated for suitability as a potential maintenance facility/storage yard. 

65th Street Yard—using the northern or mid-section of this yard. 

Proposal is to use either the mid or northern section of the yard (Figure 1). It should be noted that the 
dashed yellow line defines a larger area than might be required for the BRC maintenance facility/storage 
yard. 

Figure 9 65th Street Yard 

 

Advantages of this site: 

• Offers almost 1,500 linear feet, which can host an efficient yard layout. 
• Located away from residential areas. 
• Located adjacent existing railroad uses; not introducing trains as new to the area. 
• Existing land use is rail related; compatible with existing land uses. 
• Relatively unencumbered with few permanent structures on site.  
• The BRC yard would use only a portion of the existing 65th Street Yard site, allow for future 

expansion of freight activities. 
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 

Disadvantages of this site: 

• The availability of the site has not yet been determined.  
• This site is owned by NYCEDC.  
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• The southern portion abuts the NYNJ Railroad carfloat and rail transload operations and 
accommodates two pad tracks and a team track along with the NYNJ Rail yard office.  

• NYCEDC and/or PANYNJ may be contemplating intensified freight operations in this area.  
• The northern portion accommodates an NYPD vessel dock, a small office building, and vehicle 

parking, and could possibly be reconfigured to a smaller footprint compatible with the 
requirements of this project, or alternatively these functions might be relocated offsite.   

• FEMA has categorized this site as zone “AE” which is an area of high flood risk that may include 
the effects of waves less than 3 ft in height, and subject to inundation by the 1% annual-chance 
flood event. 

Recommendation:  Advance (including discussions with NYCEDC as a next step). 

East of 65th Street Yard in triangular Eastern parcels 

Proposal is to use the parcels east of the 65th Street Yard lead track and New York New Jersey Rail 
“mainline” track (Figure 10). These parcels are collectively bounded by Keegan Road to the north, 2nd 
Avenue to the east, and the New York New Jersey Rail “mainline” track to the west (shown as the red 
line in Figure 10).  

 Figure 10 Parcels east of 65th Street Yard 

 

While a triangular site is not the optimal configuration for an efficient LRT yard layout, it still may be 
possible to accommodate the required maintenance facility/storage yard elements within the site. If the 
single-track rail line connecting the South Brooklyn Marine Terminal (SBMT) with the 65th Street Yard 
and the Bay Ridge Branch (shown as the red line in Figure 2) were to be shifted approximately 200 feet 
west of the triangular area, this could provide additional footprint space for the LRT maintenance 
facility/storage yard and help “square” the site.   
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This site is currently used for car parking, serves as an entrance into the 65th Street Yard, hosts several 
modular buildings used by the New York Police Department and appears to be an NYPD canine training 
center. 

Advantages of this site: 

• Offers almost 850 linear feet along the hypotenuse, which can host LRV storage tracks. 
• Located away from residential areas. 
• Located adjacent existing railroad uses; not introducing trains as new to the area. 
• Few permanent structures on site.  
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 
• Could host a potential Brooklyn Army Terminal LRV station (if BRC service was extended). 

Disadvantages of this site: 

• Triangular shape is somewhat awkward for an efficient maintenance facility/storage yard layout. 
• Existing NYPD uses would need to be relocated offsite. 
• Road entrance to 65th Street Yard would need to be relocated.   
• Would require relocation of the New York New Jersey Rail access track to the South Brooklyn 

Marine Terminal, and reconfiguration of the 65th Street Yard ladder track and reconfiguration of 
certain 65th Street Yard switches and tracks. 

• FEMA has categorized this site as “Unshaded Zone X” which are areas of low flood risk outside 
the 1%- and 0.2%-annual chance floodplains. 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 

Brooklyn army terminal—convert existing parking lot 

Proposal is to convert the existing surface car parking lot at Brooklyn Army Terminal for use as an LRT 
maintenance facility/storage yard site (Figure 11). 
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Figure 11 Brooklyn Army Terminal parking lot 

 

Advantages of this site: 

• Rectangular shaped site; offers 900+ linear feet, which can host an efficient yard layout. 
• Single property owner (New York City Department of Small Business Services). 
• Existing land use is commercial / industrial; compatible with existing land uses. 
• No permanent structures on site.  
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 
• Could host a potential Brooklyn Army Terminal station (if BRC service was extended). 

Disadvantages of this site: 

• Existing ~700+ space surface car parking lot is displaced; the displaced Brooklyn Army Terminal 
tenants would need to be provided with replacement parking at a location to be determined. 

• Requires construction of pair of yard lead tracks (approximately 700 feet each) from BRC 
corridor through Keegan Road. 

• LRV crossings may impact Keegan Road—an entrance road to Brooklyn Army Terminal. 
Mitigation could include relocating Keegan Road further north. 

• Yard is across 2nd Avenue from residential areas.     
• A potential strategy to mitigate these disadvantages could be to provide structured car parking 

in the same location (with additional parking spaces), a new BRC station with integrated transit 
access, and (potentially) service continuing north along either 1st Avenue or 2nd Avenue to a new 
LRV station serving Industry City. 

• FEMA has categorized this site as “Unshaded Zone X” which are areas of low flood risk outside 
the 1%- and 0.2%-annual chance floodplains. 
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Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 

New York New Jersey 51 St Rail yard 

Proposal is to use the southern portion of the New York New Jersey 51 Street Rail Yard (Figure 12). The 
existing New York New Jersey Rail tracks run through the site to access the Sims Municipal Recycling 
facility located at the north end of the South Brooklyn Marine Terminal and to NYCT’s Sea Beach Line. 
The proposed LRV maintenance facility/storage yard would be configured to retain rail access to the 
Sims facility, to NYCT’s Sea Beach Line, and preserve as much New York New Jersey Rail yard capacity as 
possible. 

Figure 12 51 Street Rail Yard 

 

Advantages of this site: 

• Rectangular site, offering 1,700 linear feet. 
• Single property owner (New York City Department of Citywide Administrative Services).  
• Located away from residential areas. 
• Located on existing railroad uses; not introducing trains as new to the area. 
• Relatively unencumbered, with a surface car parking lot at south end of site (to be relocated 

offsite).  
• End of route location; facilitates peak period service ramp up and post peak period service ramp 

down. 

Disadvantages of this site: 

• Increased railcar activity operating through the Brooklyn Army Terminal site and within the 1st 
Avenue/2nd Avenue right-of-way (which may conflict with other roadway traffic) between 58th 
and 52nd Streets. 
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• Could eliminate or substantially limit freight rail operations at the 51st Street Rail Yard (this site 
formerly supported a rail carfloat operation at 51st Street). 

• At approximately 170 feet in width, this site is somewhat narrow for an efficient LRT yard layout. 
• Requires construction of approximately 4,300 feet of yard lead track (one per direction) to link 

the BRC corridor to the site (Figure 5). The yard lead track alignment is to be determined—it 
could be along 1st or 2nd Avenues or both for operational resiliency. If along 1st Avenue, the LRT 
yard lead tracks would have to co-exist with the existing New York New Jersey Rail tracks and 
operations which are under FRA jurisdiction. 

• The yard lead tracks will increase the deadhead time between the site and the first station on 
the BRC corridor. 

• The LRV deadhead could be delayed by street traffic or street disruption. 
• FEMA has categorized the western portion of this site as zone “AE” which is an area of high 

flood risk that may include the effects of waves less than 3 ft in height, and subject to 
inundation by the 1% annual-chance flood event. The eastern portion of the site has been 
categorized as “Shaded Zone X” which is a moderate flood risk area. 

Figure 13 Access (red line) to 51st Street Rail Yard  

 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 
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South side of the Bay Ridge Branch, between 5th & 6th Avenue  

Proposal is to use the south side of the Bay Ridge Branch, between 5th & 6th Avenue, including the area 
beneath the elevated Gowanus Expressway (Figure 6). 

Figure 14 South side of the Bay Ridge Branch 

 

Advantages of this site: 

• Located just east of end of line station. This location facilitates peak period service ramp up and 
post peak period service ramp down. 

Disadvantages of this site: 

• Small site. Cannot accommodate the maintenance facility/storage yard space requirements. This 
site could only operate in tandem with another yard site. 

• Location on south side of tracks; will require crossing freight tracks, potentially impacting both 
freight and deadheading passenger trains entering/departing yard. 

• Elevated Gowanus Expressway columns complicates track placement. 
• Yard cannot extend west beyond 5th Avenue because of proposed station platform placement 

between 4th and 5th Avenues. 

Recommendation:  drop from further consideration. 
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South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue.  

This site is currently used for material recycling/reclamation (Figure 7) purposes. 

Figure 15 South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Brooklyn Resource Recovery) located on 
south side of ROW. 

• Impacts existing double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge) located on south side of ROW. 

• Will be challenging to fit the required maintenance facility/storage yard space requirements on 
site. 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  drop from further consideration. 
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North side of the Bay Ridge Branch, between East 94th Street & Chester Street  

This site is currently used for material recycling/reclamation/industrial purposes (Figure 16). 

Figure 16 North side of the Bay Ridge Branch, between East 94th Street & Chester Street 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 
• Does not appear to impact freight rail customers or sidings. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  drop from further consideration. 
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Co-use of NYCT Linden Yard – Upper Yard portion  

This site is located between Linden Boulevard and North Livonia Avenue (Figure 17). 

Figure 17 Co-use of NYCT Linden Yard – Upper Yard portion 

 

Advantages of this site: 

• Single property owner (NYCT). 
• One of the longer sites; long linear footprint conducive towards efficient yard layout. 
• Currently used for transit/railroad related purposes. 

Disadvantages of this site: 

• May impact NYCT space needs. NYCT is proposing to relocate their rail welding operation to a 
portion of this site. In addition, the Utica Avenue Transit Improvement Study identified this site 
as a preferred option for adding A Division train storage capacity in Brooklyn. It should be noted 
this is not yet a formal proposal, but another concept for using this site. 

• Site currently used to store and transfer railroad maintenance materials onto work train flatcars; 
area is also used for large item storage, such as track panels. It may be possible to provide an 
overbuild above the BRC yard tracks to accommodate these current operations. 

• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable . 
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West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

This site is currently occupied by a grocery store, store car parking lot, and various industrial uses. The 
grocery store could be restored after construction and incorporated into new maintenance 
facility/storage yard—possibly as an overbuild (Figure 18). 

Figure 18 West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Displacement of grocery store could impact neighborhood. 
• Requires either closing Blake Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Livonia Av Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  drop from further consideration. 
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West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

This site is currently used for material recycling/reclamation (Figure 19). 

Figure 19 West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Gershow Recycling) located on north side of 
ROW 

• Impacts existing Gershow siding at MP 9.2, approximately 60’ east of Glenmore Avenue 
overgrade bridge. 700’ siding on west (railroad north) side of ROW  

• Requires acquiring properties.  
• May require extensive environmental remediation. 
• Requires elevating Pitkin Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Sutter Av Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  drop from further consideration. 
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West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR Port 
Washington Branch 

This site is currently used for truck repair and parking, and auto repairs (Figure 20). 

Figure 20 West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 
Port Washington Branch 

 

Advantages of this site: 

• Site is near Roosevelt Av Station, the eastern terminal of the BRC service, which can facilitate 
peak period ramp up and ramp down.  

Disadvantages of this site: 

• Constrained site. Cannot fit all maintenance facility/storage yard space program requirements. 
• Requires acquiring properties.  
• Likely requires new yard throat spans over the LIRR Main Line and possibly, the Port Washington 

Branch. 
• May require extensive environmental remediation. 
• Electrical distribution system on site which reduces the available yard footprint; alternatively, 

this facility would require relocation. 

Recommendation:  drop from further consideration. 
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Review of the LIRR Lower Montauk Branch 

In the CR alternative, an investigation was undertaken to search for potential yard sites along the LIRR 
Montauk Branch between Long Island City Station and the LIRR Richmond Hill Yard. Because of the 
regulatory complications of operating LRVs on FRA regulated tracks, or the alternative of constructing a 
pair of additional LRT-dedicated tracks adjacent to the existing LIRR Montauk Branch (FRA regulated) 
tracks, the use of the LIRR Montauk Branch is not recommended. 

10.3.6 Step 6:  Recommend preferred yard site 

Out of the 11 potential yard sites identified, one potential yard site is recommended for further 
investigation: 

• 65th Street Yard 

The 65th Street Yard site is the preferred site because of the previously mentioned attributes. To 
summarize: 

• This site offers almost 1,500 linear feet of footprint length, which can host an efficient yard 
layout. 

• It is located away from residential areas. 
• The existing land use is rail related; and is compatible with existing land uses. 
• If the north side of the site is used, there will be a few uses that will need to be relocated, such 

as the NYPD Harbor Unit building and other current uses. Potentially, the future maintenance 
facility/storage yard could incorporate a new NYPD Harbor Unit facility either as a joint use or 
separate building. However, the ability to expand freight operations on the southern side of the 
site would be retained. 

• The site is located proximate to the first BRC station, which facilitates peak period service ramp 
up and post peak period service ramp down. 

The ability to start train equipment cycles from the end of the main line is an attribute that should not 
be under estimated; it makes it much easier to develop schedules for trains and crews, reduces railcar 
mileage over the lifetime of the equipment (which would be a cost savings), and an end-of-the-line yard 
could improve service reliability. If a train failure is identified prior to its scheduled departure, the yard is 
well positioned to dispatch another train or introduce a “gap” train.  

The 65th Street Yard site—as with all potential yard sites—will require negotiations with the property 
owner, in this case NYCEDC. 

If the 65th Street Yard site is not available, four alternative “fallback” sites could be investigated in more 
detail. Each has significant issues that would need to be addressed. In order of preference:  

• The Brooklyn Army Terminal site offers a large site that can host an efficient LRT yard layout, 
Similar to the 65th Street Yard site, it is located beyond the western-most BRC station which 
enables efficient “put in” of trains in the morning and stabling of trains in the evening—
minimizing costly deadhead time and mileage. This site also has the advantage of a single 
ownership with no permanent structure on the parking lot site. The existing surface car parking 
lot would need to be replaced and other potential roadway impacts addressed and mitigated. A 
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new station serving the Brooklyn Army Terminal could be provided on site, which could increase 
BRC ridership and increase the transit market share to Brooklyn Army Terminal.   
Among the “fallback” sites, this offers the best operational solution for a light rail service.  
However, construction of an LRV yard with “overbuilt” parking is likely to be expensive and 
challenging to implement. As with all yard alternatives, this concept has not been raised with 
the property owners (in this case Brooklyn Army Terminal) or other City representatives to 
gauge their potential responsiveness. 

• NYCT’s Linden Yard – Upper Yard site. This site is currently used as a rail yard by NYCT. 
However, this site has disadvantages compared to the 65th Street Yard and Brooklyn Army 
Terminal sites, namely: 
NYCT’s plans to relocate their rail welding operations from the existing Lower Yard location to 
the Upper Yard. A BRC yard operations at this location will compete with NYCT space needs.  
A mid-line yard location is less efficient operationally for service ramp up and ramp down, and 
will increase unproductive deadhead miles, and car mileage. 
A mid-line yard location is operationally more complicated to dispatch and trains entering and 
departing the yard may impact mainline BRC track capacity and service reliability. 

• East of 65th Street Yard using the parcels in the triangular eastern section. The triangular shaped 
site is constrained. It may be possible to shift the New York New Jersey Rail “mainline” track 
further west to increase the yard footprint. 

• New York New Jersey Rail 51st Street Yard, southern portion of yard. The site is both somewhat 
narrow, currently used by New York New Jersey Rail, and distant from the BRC corridor, all of 
which reduce the attractiveness as a potential yard site.   
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10.4 Maintenance & Storage Facility for BRT Alternative 
10.4.1 Methodology 

To maintain the BRT fleet in a like new condition, a full-service maintenance facility will be required. As 
with the CR and LRT alternatives, the search for potential BRT alternative yard sites also followed a six-
step process: 

1 Determine the fleet size (Section 10.1). 
2 Determine the required yard elements based upon the fleet size. 
3 Define the yard search criteria and guidelines. 
4 Search for potential yard sites, including assessing whether existing NYCT and MTA Bus depots could 

be suitable. 
5 Evaluate each identified yard site. 
6 Identify the preferred yard site. 
Each of these steps are discussed further, below. 

10.4.2 Step 2:  Determine maintenance facility & storage yard requirements 

To store and maintain the above fleet of 26 buses, space for the following elements are assumed to be 
provided within the yard site: 

1 Office facilities – a single consolidated building housing: 
• Administrative offices 
• Bus dispatcher’s office 
• Depot manager’s office 
• Bus operations offices 
• Training offices (shared by departments) 
• Crew facility 
• Breakroom/lunchroom (shared by departments) 

2 Bus storage capacity 
• Indoor bus storage space for 26 buses. Depending upon the site configuration, each indoor bus 

storage lane could store up to approximately 8 buses. Since articulated buses have a shorter 
turning radius than commuter rail cars, the bus yard design can accommodate sharper turns, 
which increases site layout flexibility. The bus storage spaces would be designed for “flow 
through” operations to eliminate the need for articulated buses to perform difficult to 
accomplish backup maneuvers. 

• Battery electric bus recharging facilities. 
• 4 additional bus layby spaces to accommodate the service-ready, “gap,” spare bus and to serve 

as shop swing space when moving buses into and out of the shop maintenance bays. 
• Additional yard storage space to store busway maintenance related work equipment, such as 

street sweepers, snowplows, bucket trucks, bus station cleaning and maintenance vehicles, 
dispatcher’s automobiles, etc.  

3 Crew facility  
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• Provide space for approximately 150 total employees covering a variety of titles, including bus 
operators, mechanics, supervisors, administrative, busway maintenance, etc.  

• Lockers, toilets and showers would be provided. 
• Note:  not all 150 employees would be on site at the same time as there would be multiple 

shifts. Additionally, some employees, such as bus operators would report to this location, but 
most would then leave on assigned BRT runs.  

4 Maintenance shop building   
• Provide space to service and repair the BRT fleet & work truck fleet: 
• Three interior maintenance bays within ground lifting system to provide under vehicle access 

and overhead platforms for bus rooftop access. Bays would have a “run through” design so that 
articulated buses would not need to back out of the bays. 

• Overhead cranes for shop 
• Outside laydown area of ~2,000 SF 
• Parts storeroom & delivery truck bay 

5 Work truck fueling facility 
• Provide space for refueling maintenance trucks, service vehicles and dispatcher’s vehicles (if not 

electric). 

6 Engineering laydown area 
• Provide space for: 
• Work truck storage. 
• Large materiel storage, such as busway light standards, busway deicing compounds, etc. 

7 Bus Washer 
• Provide space for bus and utility truck wash facility 

8 Security 
Provide space for:  

• Yard perimeter fencing 
• Guard booth and access control gates into facility 

10.4.3 Step 3:  Define yard search factors & guidelines 

The Bay Ridge Corridor is situated within a generally densely developed corridor with few large, vacant, 
brownfield sites available. Locating a new BRT storage and maintenance facility in a dense urban 
environment will be a challenge. The following primary and secondary considerations guided the search 
for potential yard sites: 

Primary screen considerations: 

• Provide sufficient footprint to enable an efficient yard configuration. 
• Minimize displacement of existing businesses or residences. 
• Minimize need to demolish existing building and structures on acquired properties. 
• Avoid need for extensive environmental remediation. 
• Avoid noise impacts upon neighboring, noise sensitive properties. 
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• Minimize community impacts, such as removal of important community facilities. 
• Exclusion of parklands and protected open space. 

Secondary screen considerations: 

• Accessibility of the yard site to BRC busway. Unlike the CR alternative, buses can also operate on 
city streets, which greatly expands the potential number of yard sites by being able to consider 
parcels that are located off the BRC corridor. 

• Minimize potential passenger versus existing and future freight rail conflicts. 
• Minimize unproductive BRT deadheading and bus mileage. 
• Ideally, yard is located proximate to either route terminal to facilitate peak period service ramp 

up and end of peak period service ramp down. 

10.4.4 Step 4:  Search for suitable sites  
Aerial photo mapping combined with professional field knowledge of the sites along the alignment was 
used to identify candidate yard sites. Both sides of the BRC corridor from 65th Street Terminal to the 
Brooklyn Queens Expressway was investigated, plus existing NYCT and MTA Bus maintenance depots 
located in Brooklyn and Queens. 

22 candidate yard sites and bus depots were identified, comprising 12 yards sites and 10 bus depots. 
The 12-yard sites are: 

• 65th Street Yard using the northern or mid-section of this yard. 
• East of 65th Street Yard using the parcels in the triangular eastern section. 
• Brooklyn Army Terminal parking lot. 
• New York New Jersey Rail 51 Street Yard, southern portion of yard. 
• South side of the Bay Ridge Branch, between 5th & 6th Avenue, including potentially beneath 

the elevated Gowanus Expressway. 
• South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue. This site is 

currently used as material recycling/reclamation. 
• North side of the Bay Ridge Branch, between East 94th Street & Chester Street. This site is 

currently used as material recycling/reclamation/industrial purposes. 
• Co-use of NYCT’s Linden Yard – Upper Yard portion, located between Linden Boulevard and 

North Livonia Avenue. 
• West side of the Bay Ridge Branch, between Livonia Avenue and Sutter Avenue. This site is 

currently occupied by grocery store and related car parking lot, which would be removed during 
the maintenance facility/storage yard construction. The grocery store could be restored after 
construction and incorporated into new maintenance facility/storage yard—possibly as an 
overbuild. 

• West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue. This is site is 
currently used for material recycling/reclamation. 

• 2441 Atlantic Avenue, East New York. This site is currently used for surface parking. 
• West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 

Port Washington Branch. This site is currently used for truck repair and parking and auto repairs. 
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The ten NYCT and MTA Bus depots assessed were: 

• Jackie Gleason Depot – NYCT 
• Ulmer Park Depot – NYCT 
• Flatbush Depot – NYCT 
• Spring Creek Depot – MTA Bus 
• East New York Depot – NYCT 
• Fresh Pond Depot - NYCT 
• Grand Avenue Depot – NYCT 
• Crosstown Depot – NYCT 
• LaGuardia Depot – MTA Bus 
• Casey Stengel Depot - NYCT 

10.4.5 Step 5:  Assessment of each identified site 
Each candidate yard site was evaluated for suitability as a potential maintenance facility/storage yard. 

65th Street Yard—using the northern or mid-section of this yard. 

Proposal is to use either the mid or northern section of the yard (Figure 21). It should be noted that the 
dashed yellow line defines a much larger area than might be required for the BRT maintenance 
facility/storage yard. 

Figure 21 65th Street Yard 

 

Advantages of this site: 

• Large site, which can host an efficient bus depot layout, and allow for future expansion if 
needed. 
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• Located away from residential areas. 
• Existing land use is rail related; compatible with existing land uses. 
• Relatively unencumbered with few permanent structures on site.  
• The bus depot would use only a portion of the existing 65th Street Yard site; allows for future 

expansion of freight activities. 
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 

Disadvantages of this site: 

• The availability of the site has not yet been determined. NYCEDC and Brooklyn Army Terminal 
each own parcels on this site. The southern portion abuts the NYNJ Railroad carfloat and rail 
transload operations and accommodates two pad tracks and a team track along with the NYNJ 
Rail yard office. NYCEDC and/or PANYNJ may be contemplating intensified freight operations in 
this area. The northern portion accommodates an NYPD vessel dock, a small office building, and 
vehicle parking, and could possibly be reconfigured to a smaller footprint compatible with the 
requirements of this project, or alternatively these functions might be relocated offsite.   

• FEMA has categorized this site as zone “AE” which is an area of high flood risk that may include 
the effects of waves less than 3 ft in height, and subject to inundation by the 1% annual-chance 
flood event. 

Recommendation:  Advance (including discussions with NYCEDC as a next step). 

East of 65th Street Yard in triangular Eastern parcels 

Proposal is to use the parcels east of the 65th Street Yard lead track and New York New Jersey Rail 
“mainline” track. These parcels are collectively bounded by Keegan Road to the north, 2nd Avenue to the 
east, and the New York New Jersey Rail “mainline” track to the west (Figure 22). 
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Figure 22 Parcels east of 65th Street Yard 

 
While a triangular site is not the optimal configuration for an efficient BRT yard layout, it still may be 
possible to accommodate the required maintenance facility/storage yard elements within the site.   

This site is currently used for car parking, serves as an entrance into the 65th Street Yard, hosts several 
modular buildings used by the New York Police Department and appears to be an NYPD canine training 
center. 

Advantages of this site: 

• Offers almost 850 linear feet along the hypotenuse, which can host indoor BRT storage. 
• Located away from residential areas. 
• Few permanent structures on site.  
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 
• Could host a potential Brooklyn Army Terminal BRT station (if BRC service was extended). 

Disadvantages of this site: 

• Triangular shape is awkward for an efficient maintenance facility/storage yard layout. 
• Existing NYPD uses would need to be relocated offsite. 
• Road entrance to 65th Street Yard would need to be relocated.   
• FEMA has categorized this site as “Unshaded Zone X” which are areas of low flood risk outside 

the 1%- and 0.2%-annual chance floodplains. 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 
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Brooklyn army terminal—convert existing parking lot 

Proposal is to convert a portion of the existing surface car parking lot at Brooklyn Army Terminal for use 
as an BRT maintenance facility/storage yard site (Figure 23). The yellow dashed line shows the site; not 
all of the site would be required as a BRT maintenance facility/storage yard. 

Figure 23 Brooklyn Army Terminal parking lot 

 

Advantages of this site: 

• Rectangular shaped site; offers 900+ linear feet, which can host an efficient yard layout. Only a 
portion of the parking lot would need to be used as a bus maintenance facility/storage yard. 

• Single property owner (Brooklyn Army Terminal). 
• Existing land use is industrial; compatible with existing land uses. 
• No permanent structures on site.  
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 
• Could host a potential Brooklyn Army Terminal station (if BRC service was extended). 

Disadvantages of this site: 

• Existing ~700+ space surface car parking lot is partially displaced by the footprint of the new 
maintenance facility/storage yard; the displaced Brooklyn Army Terminal tenants would need to 
be provided with replacement parking at a location to be determined. 

• Facility is across 2nd Avenue from residential areas.     
• A potential strategy to mitigate these disadvantages could be to provide structured car parking 

in the same location (with additional parking spaces), a new BRC station with integrated transit 
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access, and (potentially) service continuing north along either 1st Avenue or 2nd Avenue to a new 
BRT station serving Industry City. 

• FEMA has categorized this site as “Unshaded Zone X” which are areas of low flood risk outside 
the 1%- and 0.2%-annual chance floodplains. 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 

New York New Jersey 51 St Rail yard 

Proposal is to use the southern portion of the New York New Jersey 51 Street Rail Yard (Figure 4). The 
existing New York New Jersey Rail tracks run through the site to access the Sims Municipal Recycling 
facility located at the north end of the South Brooklyn Marine Terminal and to NYCT’s Sea Beach Line. 
The proposed BRT maintenance facility/storage yard would be configured to retain rail access to the 
Sims facility, to NYCT’s Sea Beach Line, and preserve as much New York New Jersey Rail yard capacity as 
possible. The yellow dashed line shows the site; not all of the site would be required as a BRT 
maintenance facility/storage yard. 

Figure 24 51 Street Rail Yard 

 

Advantages of this site: 

• Rectangular site, offering 1,700 linear feet. 
• Single property owner (New York City Department of Citywide Administrative Services).  
• Located away from residential areas. 
• New facility compatible with existing surrounding commercial land uses. 
• Relatively unencumbered, with a surface car parking lot at south end of site (to be relocated 

offsite).  
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• End of route location; facilitates peak period service ramp up and post peak period service ramp 
down. 

Disadvantages of this site: 

• Could eliminate or substantially limit freight rail operations at the 51st Street Rail Yard (this site 
formerly supported a rail carfloat operation at 51st Street). 

• This site is off the BRC corridor, which will increase the deadhead time to the first station on the 
BRC corridor. 

• FEMA has categorized the western portion of this site as zone “AE” which is an area of high 
flood risk that may include the effects of waves less than 3 ft in height, and subject to 
inundation by the 1% annual-chance flood event. The eastern portion of the site has been 
categorized as “Shaded Zone X” which is a moderate flood risk area. 

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 

South side of the Bay Ridge Branch, between 5th & 6th Avenue  

Proposal is to use the south side of the Bay Ridge Branch, between 5th & 6th Avenue, including the area 
beneath the elevated Gowanus Expressway (Figure 25). 

Figure 25 South side of the Bay Ridge Branch 

 

Advantages of this site: 

• Located just east of end of line station. This location facilitates peak period service ramp up and 
post peak period service ramp down. 

Disadvantages of this site: 

• Small site. Cannot accommodate the maintenance facility/storage yard space requirements. 
• Site requires clearing of vegetation and potentially, extensive grading. 
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• Location on south side of tracks; will require crossing freight tracks, potentially impacting both 
freight and deadheading BRT buses entering/departing yard. 

• Elevated Gowanus Expressway columns complicates track placement. 
• Yard cannot extend west beyond 5th Avenue because of proposed station platform placement 

between 4th and 5th Avenues. 

Recommendation:  drop from further consideration. 

South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue.  

This site is currently used for material recycling/reclamation (Figure 6) purposes. The yellow dashed line 
shows the site; not all of the site would be required as a BRT maintenance facility/storage yard. 

Figure 26 South side of the Bay Ridge Branch, between East 56th Street & Ralph Avenue 

 

Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Brooklyn Resource Recovery) located on 
south side of ROW. 

• Impacts existing double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge) located on south side of ROW. 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
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• Access into and out of yard requires crossing BRC freight tracks which can impact both freight 
rail and BRT services. 

 Recommendation:  drop from further consideration. 

North side of the Bay Ridge Branch, between East 94th Street & Chester Street  

This site is currently used for material recycling/reclamation/industrial purposes (Figure 27). The yellow 
dashed line shows the site; not all of the site would be required as a BRT maintenance facility/storage 
yard. 

Figure 27 North side of the Bay Ridge Branch, between East 94th Street & Chester Street 

  

Advantages of this site: 

• Larger site could be assembled via property acquisition. 
• Does not appear to impact freight rail customers or sidings. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  

Recommendation:  drop from further consideration. 

Co-use of NYCT Linden Yard – Upper Yard portion  

This site is located between Linden Boulevard and North Livonia Avenue (Figure 28). The yellow dashed 
line shows the site; not all of the site would be required as a BRT maintenance facility/storage yard. 
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Figure 28 Co-use of NYCT Linden Yard – Upper Yard portion 

 

Advantages of this site: 

• Single property owner (NYCT). 
• One of the longer sites; long linear footprint conducive towards efficient yard layout. 
• Currently used for transit/railroad related purposes. 

Disadvantages of this site: 

• May impact NYCT space needs. NYCT is proposing to relocate their rail welding operation to a 
portion of this site. In addition, the Utica Avenue Transit Improvement Study identified this site 
as a preferred option for adding A Division train storage capacity in Brooklyn. It should be noted 
this is not yet a formal proposal, but another concept for this site. 

• Site currently used to store and transfer railroad maintenance materials onto work train flatcars; 
area is also used for large item storage, such as track panels. It may be possible to provide an 
overbuild above the BRC yard tracks to accommodate these current operations. 

• Mid-line location is less efficient for peak period service ramp up and ramp down.  

Recommendation:  continue further investigation. 

West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

This site is currently occupied by a grocery store, store car parking lot, and various industrial uses. The 
grocery store could be restored after construction and incorporated into new maintenance 
facility/storage yard—possibly as an overbuild (Figure 29). The yellow dashed line shows the site; not all 
of the site would be required as a BRT maintenance facility/storage yard. 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Fleet Sizing & Maintenance & Storage Facilities 
 

49 
 

Figure 29 West side of the Bay Ridge Branch, between north of Livonia Avenue and Sutter Avenue 

 
Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires acquiring multiple properties. 
• May require extensive environmental remediation. 
• Displacement of grocery store could impact neighborhood. 
• Requires either closing Blake Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Livonia Avenue Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  
• Access into and out of yard requires crossing mainline BRC tracks which can impact BRC 

passenger track capacity. 

Recommendation:  drop from further consideration. 

West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

This site is currently used for material recycling/reclamation (Figure 10). The yellow dashed line shows 
the site; not all of the site would be required as a BRT maintenance facility/storage yard. 
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Figure 30 West side of the Bay Ridge Branch, between Sutter Avenue and Glenmore Avenue 

 
Advantages of this site: 

• Larger site could be assembled via property acquisition. 

Disadvantages of this site: 

• Requires removal of existing freight rail customer (Gershow Recycling) located on north side of 
ROW 

• Impacts existing Gershow siding at MP 9.2, approximately 60’ east of Glenmore Avenue 
overgrade bridge. 700’ siding on west (railroad north) side of ROW  

• Requires acquiring properties.  
• May require extensive environmental remediation. 
• Requires elevating Pitkin Avenue or elevating over site. 
• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 

BRC Sutter Avenue Station. 
• Mid-line location is less efficient for peak period service ramp up and ramp down.  

Recommendation:  drop from further consideration. 
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2441 Atlantic Avenue – East New York 

This site is currently used for car parking, and in this 2020 aerial image, it also appears to host NYCT bus 
parking. A one story building occupies the north eastern portion of the site. A 2018 Google Street View 
images shows this building as being vacant (Figure 31). 

Figure 31 2441 Atlantic Avenue 

 

Advantages of this site: 

• This site is located adjacent to a major transit hub, which facilitates service “put ins” 

Disadvantages of this site: 

• May conflict with future Transit Oriented Development (TOD) objectives in vicinity of proposed 
BRC Atlantic Avenue Station. 

• Mid-line location is less efficient for peak period service ramp up and ramp down. 
• Somewhat small site; future BRT fleet expansion would be limited.  

Recommendation:  Retain as a standby, alternate site if the preferred sites are unavailable. 

West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR Port 
Washington Branch 

This site is currently used for truck repair and parking, and auto repairs (Figure 32). 
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Figure 32 West side of the Bay Ridge Branch, in the triangle formed by the LIRR Main Line and the LIRR 
Port Washington Branch 

 

Advantages of this site: 

• Site is near Roosevelt Avenue Station, the eastern terminal of the BRC service, which can 
facilitate peak period ramp up and ramp down.  

Disadvantages of this site: 

• Constrained site. The triangular shaped site is not conducive to an efficient BRT maintenance 
facility/storage yard layout. 

• Requires acquiring properties.  
• May require extensive environmental remediation. 
• Electrical distribution system on site which reduces the available yard footprint. 
• Though only approximately 3,600 feet as the crow flies, because of the discontinuous street 

grid, requires 1.3 to 1.4 miles of travel from the Victor A. Moore Bus Terminal (eastern BRC 
terminal) to the site. 

Recommendation:  drop from further consideration. 
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Review of NYCT & MTA Bus Depots 

The maintenance facility/storage yard site review was undertaken with the assumption that the entity 
operating the proposed BRC BRT has not been identified. The service could be operated by either a 
contract operator or by NYCT or MTA Bus. Because there are several NYCT and MTA Bus depots located 
proximate to the BRC corridor, an assessment was undertaken whether one of those depots could be 
used to service and maintain the BRC BRT fleet. A BRT fleet of 26 buses is not considered a large fleet; 
there are economies of scale that could be achieved by hosting this fleet at either a NYCT or MTA Bus 
depot. 

The following ten depots were evaluated: 

• Jackie Gleason Depot – NYCT 
• Ulmer Park Depot – NYCT 
• Flatbush Depot – NYCT 
• Spring Creek Depot – MTA Bus 
• East New York Depot – NYCT 
• Fresh Pond Depot - NYCT 
• Grand Avenue Depot – NYCT 
• Crosstown Depot – NYCT 
• LaGuardia Depot – MTA Bus 
• Casey Stengel Depot - NYCT 

The locations of these depots are shown in Figure 33.  

The first step in assessing if any of the depots could host the BRC-dedicated BRT fleet was if the depot 
could accommodate 60 foot long articulated buses. The above bus depots were built over a period 
spanning many decades, and not all depots are able to accommodate, service and maintain the longer 
buses. There are four bus depots that currently do not accommodate articulated buses; those were 
eliminated from further consideration: 

• Spring Creek Depot – MTA Bus 
• East New York Depot – NYCT 
• Fresh Pond Depot - NYCT 
• Crosstown Depot – NYCT 
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Figure 33 NYCT & MTA Bus depots 

 
The remaining six depots were evaluated as follows: 

Jackie Gleason Depot 
This depot is located approximately 1.8 miles from the western-most BRT station at 4th Avenue (Figure 
34). Of the six depots, this is the nearest depot to the western end of the BRC corridor.  

According to the NYCT Winter 2020 service plan, this depot is slightly over capacity by approximately 6 
buses. 321 SBE are assigned to this depot versus a depot capacity of 315 SBE. SBE refers to Standard Bus 
Equivalent, a common unit of measure used by NYCT and MTA to determine depot capacity. A Standard 
Bus equals a 40 foot long bus. The SBE equalizes the varying lengths of the buses that may be assigned, 
such as 60 foot articulated bus, a 45 foot express bus versus the 40 foot standard bus length so that 
depot-to-depot capacity comparisons can be made to facilitate fleet assignments. 

It should be noted that the number of buses assigned to a particular depot will fluctuate over time, in 
response to service needs and seasonal service adjustments.  

The Brooklyn and Queens Bus Network redesign has proposed a new network of bus routes in those two 
boroughs and when implemented, the depot route assignments will change. Thus, the 6 bus over 
capacity represents a current fleet assignment “snapshot.” 

The potential assignment of 26 BRC articulated buses would represent approximately 12 percent of the 
total Jackie Gleason Depot bus storage capacity. 
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Figure 34 Access to Jackie Gleason Depot 

 
Advantages of this depot: 

• Depot is near the western end of the BRC corridor, which can facilitate peak period ramp up and 
ramp down. 

• This is a large bus depot, and assignment of 26 articulated buses would represent approximately 
12 percent of the depot’s storage capacity. 

• If desired, BRT vehicles that would otherwise deadhead to 4th Avenue Station could pickup 
customers along 4th Avenue for a one seat ride to the BRC alignment. 

• If the BRC service corridor were extended north to serve Industry City, the BRT deadheading 
would be reduced to approximately 0.5 mile. 

Disadvantages of this depot: 

• This depot is equipped to fuel and maintain CNG buses. Not all depots can host CNG buses. If 
the BRC battery electric buses are to be maintained as well, this may displace some CNG buses.  

Recommendation:  If NYCT depots are to be considered, recommend for further analysis during the 
next level of planning and design. 
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Ulmer Park Depot 
This depot is located approximately 3 miles from the BRC New Utrecht Station—a major transfer point 
with two subway lines and a logical “put in” location for AM service ramp ups (Figure 35). 

According to the NYCT Winter 2020 service plan, this depot is slightly under capacity by 4 buses. 258 SBE 
are assigned versus a depot capacity of 262 SBE. The 4 bus under capacity represents a current fleet 
assignment “snapshot,” which is subject to fluctuation. 

The potential assignment of 26 BRC articulated buses would represent approximately 15 percent of the 
total Ulmer Park Depot bus storage capacity. 

Figure 35 Ulmer Park Depot 

 

Advantages of this depot: 

• Depot is under capacity by 4 buses. 

Disadvantages of this depot: 

• This depot is approximately 3 miles to the New Utrecht BRT station.  
• Buses would deadhead to a midline station, which is operationally less efficient for the AM peak 

service ramp up and post PM peak service ramp down. 
• Requires extensive travel on local streets, which may be subject to congestion.  

Recommendation:  Drop from further consideration.  
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Flatbush Depot 
This depot is located approximately 1.5 miles from the BRC Flatbush Avenue Station—a major transfer 
point with the Nostrand Avenue subway line, numerous local bus routes, including a bus route to 
Rockaway Park. This is a major hub and a logical “put in” location for AM service ramp ups (Figure 36). 

According to the NYCT Winter 2020 service plan, this depot is slightly over capacity by 7 buses. 258 SBE 
are assigned versus a depot capacity of 251 SBE. The 7 bus over capacity represents a current fleet 
assignment “snapshot,” which is subject to fluctuation. 

The potential assignment of 26 BRC articulated buses would represent approximately 16 percent of the 
total Flatbush Depot bus storage capacity. 

Figure 36 Flatbush Depot 

 

Advantages of this depot: 

• Mid-line depot location facilitates “put ins” of gap bus to replace disabled BRT vehicle along the 
BRC alignment. 

• Deadhead buses use Flatbush Avenue, a major arterial street and avoids using slower, local 
streets. 

• If desired, BRT vehicles that would otherwise deadhead to Flatbush Avenue Station could pickup 
customers along Flatbush Avenue for a one seat ride to the BRC alignment. 

Disadvantages of this depot: 

• Buses would deadhead to a midline station, which is operationally less efficient for the AM peak 
service ramp up and post PM peak service ramp down. 

Recommendation:  If NYCT depots are to be considered, retain as a standby option. 
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Grand Avenue Depot & Central Maintenance Facility 
This depot serves two functions:  1) as a satellite depot maintaining a fleet of buses assigned to specific 
routes, and 2) as one of two NYCT’s Central Maintenance Facilities which performs heavy repairs that 
are not performed at other satellite bus depots. Grand Avenue Depot is located approximately 2 miles 
from the proposed BRC Metropolitan Avenue Station—a transfer point to the Myrtle Avenue subway 
line and to other local bus routes (Figure 37). This is a logical “put in” location for AM service ramp ups. 

According to the NYCT Winter 2020 service plan, this depot is over capacity by 42 buses. 217 SBE are 
assigned versus a depot capacity of 175 SBE. The 42 bus over capacity represents a current fleet 
assignment “snapshot,” which is subject to fluctuation. 

The potential assignment of 26 BRC articulated buses would represent approximately 22 percent of the 
total Grand Avenue Depot bus storage capacity. 

Figure 37 Grand Avenue Depot & Central Maintenance Facility 

 

Advantages of this depot: 

•  
• Mid-line depot location facilitates “put ins” of gap bus to replace disabled BRT vehicle along the 

BRC alignment. 

Disadvantages of this depot: 

• Buses would deadhead to a midline station, which is operationally less efficient for the AM peak 
service ramp up and post PM peak service ramp down. 

• Grand Avenue Depot is currently over capacity by 42 buses. 
• Grand Avenue Depot is one of two central maintenance facilities, and with 175 SBE spaces, is 

one of the smaller depots for dispatching buses. Assigning the fleet of 26 BRC buses to this 
location would consume 22 percent of the bus storage capacity. 

Recommendation:  Drop from further consideration. 
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LaGuardia Depot 
This depot is located approximately 2.2 miles from the Victor A. Moore Bus Terminal—the proposed 
eastern end of the line for the BRC BRT service (Figure 38). The bus terminal is part of the Jackson 
Heights-Roosevelt Avenue Station complex—a major transit hub with two subway lines, and numerous 
bus routes. Of the six bus depots, this is the nearest depot to the eastern terminus of the BRC service 
corridor. 

According to the NYCT Winter 2020 service plan, this depot is over capacity by 36 buses. 268 SBE are 
assigned versus a depot capacity of 232 SBE. The 36 bus over capacity represents a current fleet 
assignment “snapshot,” which is subject to fluctuation. 

The potential assignment of 26 BRC articulated buses would represent approximately 17 percent of the 
total LaGuardia Depot bus storage capacity. 

Figure 38 LaGuardia Depot 

 

 

Advantages of this depot: 

• Depot is proximate to the eastern end of the BRC corridor, which can facilitate peak period ramp 
up and ramp down. 

• Buses can deadhead using the Brooklyn Queens Expressway, which can reduce deadhead times 
when there is no congestion on the expressway. 

• Buses could be interlined with another local bus route to convert the deadhead trip to a 
productive revenue trip. One example could be for a bus that would otherwise deadhead to run 
a single Q33 trip to the Victor A. Moore Bus Terminal, then enter service as a BRC BRT service. 
This would provide additional AM peak period capacity along the Q33 in the peak direction if 
needed, or it could provide a “tripper” (one trip) service for each put in run. 
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• If the BRC BRT service were extended to LaGuardia Airport, the deadhead distance would be 
reduced as the airport is located approximately 0.8 mile away. 

• This depot in combination with Jackie Gleason Depot could split the BRT fleet, with half assigned 
to each depot. This would allow the BRC alignment to be “loaded” in the AM peak period from 
both the eastern and western ends—as is currently done for other long NYCT bus routes.  

• Splitting the fleet between two depots would also reduce impacts upon the bus storage capacity 
for both depots. 

Disadvantages of this depot: 

• Depot is currently overcapacity by 36 buses.  

Recommendation:  If NYCT depots are to be considered, recommend for further analysis. 

Casey Stengel Depot 
This depot is located approximately 3.1 miles from the Victor A. Moore bus terminal—the eastern 
station of the BRC BRT service and a major transit hub serving two subway lines and numerous bus 
routes (Figure 39). This is the second closest bus depot to this eastern terminal of the BRC corridor.  

According to the NYCT Winter 2020 service plan, this depot is slightly under capacity by 15 buses. 265 
SBE are assigned versus a depot capacity of 280 SBE. The 15 bus under capacity represents a current 
fleet assignment “snapshot,” which is subject to fluctuation. 

The potential assignment of 26 BRC articulated buses would represent approximately 14 percent of the 
total Casey Stengel Depot bus storage capacity. 

Figure 39 Casey Stengel Depot 

 

 

Advantages of this depot: 
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• Depot is proximate to the eastern end of the BRC corridor, which can facilitate peak period ramp 
up and ramp down. 

• This depot in combination with Jackie Gleason Depot could split the BRT fleet, with half assigned 
to each depot. This would allow the BRC alignment to be “loaded” in the AM peak period from 
both the eastern and western ends—as is currently done for other long NYCT bus routes.  

• Splitting the fleet between two depots would also reduce impacts upon the bus storage capacity 
for both depots. 

Disadvantages of this depot: 

• At approximately 3.1 miles, this depot is not as near to the eastern BRT terminus as LaGuardia 
Depot. 

• This depot is slated to be decommissioned and removed as part of the AirTrain LaGuardia 
project. The location of the replacement bus depot has not been made public. 

Recommendation:  Drop from further consideration. 

10.4.6 Step 6:  Recommend preferred yard site 

Out of the 12 potential yard sites identified, two potential yard sites are recommended for further 
investigation: 

• 65th Street Yard 
• NYCT Linden Yard – Upper Yard  

The 65th Street Yard site is the preferred site (Figure 1) is recommended because of the previously 
mentioned attributes. To summarize: 

• Large site, which can host an efficient bus depot layout and allow for future expansion if 
needed. 

• Located away from residential areas. 
• Existing land use is rail related; compatible with existing land uses. 
• Relatively unencumbered with few permanent structures on site.  
• Bus depot would use only a portion of the existing 65th Street Yard site; allows for future 

expansion of freight activities. 
• Excellent end of route location; facilitates peak period service ramp up and post peak period 

service ramp down. 

The ability to start BRT trip cycles from the end of the main line is an attribute that should not be under 
estimated; it makes it much easier to develop schedules for bus drivers, reduces bus mileage over the 
lifetime of the equipment (which would be a cost savings), and an end-of-the-line yard could improve 
service reliability. If a BRT vehicle failure is identified prior to its scheduled departure, the yard is well 
positioned to dispatch another bus or introduce a “gap” bus.  

The 65th Street Yard site—as with all potential yard sites—would require negotiations with the property 
owner, in this case NYCEDC. 
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If the 65th Street Yard site is not available, the second recommended yard site may be viable—to jointly 
use NYCT’s Linden Yard – Upper Yard site (Figure 8). However, this site has disadvantages compared to 
the preferred site, namely: 

• NYCT’s plans to relocate their rail welding operations from the existing Lower Yard location to 
the Upper Yard. A BRC BRT depot at this location would compete with NYCT space needs.  

• A mid-line yard location is less efficient operationally for service ramp up and ramp down, and 
will increase unproductive deadhead miles, and bus mileage. 

If the recommended sites are not available, four fallback sites could be considered—but each site has 
limitations: 

• East of 65th Street Yard using the parcels in the triangular eastern section. The triangular shaped 
site is constrained and is less conducive towards an efficient depot configuration. 

• Brooklyn Army Terminal parking lot. This site would require displacing a portion of the Brooklyn 
Army Terminal tenant car parking lot. Replacement car parking would need to be provided on 
site within a parking garage. It could be possible to construct a BRT station serving Brooklyn 
Army Terminal (and extend BRC service) and foster transit-oriented (TOD) development as an 
integrated station/depot/parking garage/overbuild complex. 

• New York New Jersey Rail 51st Street Yard, southern portion of yard. The site is both somewhat 
narrow, and is currently used by New York New Jersey Rail, which reduces its attractiveness as a 
potential yard site. 

• 2441 Atlantic Avenue. According to Google aerial images, it appears that NYCT buses at times 
have used this lot. Although it is a smaller lot with limited BRT fleet expansion possibilities, this 
yard could feed the BRC corridor at a key hub. The construction of a bus depot may inhibit 
potential TOD on the site. 

Assuming that NYCT and MTA Bus depots could be used to host the BRC BRT service, ten depots were 
evaluated. Two depots are recommended for further study, one recommended as an alternate, standby 
depot, and three depots dropped from further consideration. 

The two recommended depots are: 

• Jackie Gleason Depot—the closest depot to the western BRC BRT terminus, approximately 1.8 
miles away. If the BRC BRT service were to be extended north to Industry City, the deadhead 
distance would drop to only approximately 0.5 mile, placing the depot very close to the 
extended end of the line. 

• LaGuardia Depot—the closest depot to the eastern BRC BRT terminus, approximately 2.2 miles 
away. If the BRC BRT service were to be extended north to LaGuardia Airport, the deadhead 
distance could be reduced further. Even without such an extension, the location of this depot 
allows BRT vehicles that would otherwise deadhead to the Victor A Moore bus terminal to 
operate a single peak direction revenue trip on the full length of the Q33—converting a 
deadhead run to revenue run. 

If the BRT fleet is to be assigned to one depot only, the recommendation is for Jackie Gleason Depot. 
However, the BRT fleet could also be split with half assigned to each depot (or some combination 
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thereof). This would allow the AM peak service to be line loaded from both the eastern and western bus 
depots.  

In the event that the two recommended depots are not available, Flatbush Depot could be used. This 
depot is approximately 1.5 miles from the BRC Flatbush Avenue Station, and deadheading bus access to 
that station would be direct—buses would proceed along Flatbush Avenue, a major arterial street. AM 
peak buses that would otherwise deadhead could offer revenue service for the portion of Flatbush 
Avenue between the depot and the BRC busway.   

10.4.7 Summary 

A 26 BRT vehicle fleet is a small fleet. If the service were operated by an entity independent of NYCT and 
MTA Bus, then a standalone facility may be required if the entity does not already have a proximate bus 
depot. In that case, 65th Street Yard is the preferred site. 

If an MTA agency were to operate this service, the recommendation is to split half the fleet between 
Jackie Gleason Depot and LaGuardia Depot rather than constructing a new standalone facility for such a 
small fleet. It is recognized that both depots are represented by two different unions in the operation of 
this service. Both depots are proximate to the western and eastern terminals respectively and can 
efficiently serve each terminal with short deadheads, reducing unproductive mileage and costs.   
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10.1 Overview 
Table 1 presents the three Feasible Alternatives being developed and analyzed under Task 10 of the 
Brooklyn-Queens Connector Feasibility and Alternatives Analysis Study (the Study) to create an efficient 
and effective transit improvements within the Brooklyn-Queens Connector Corridor (the Project 
Corridor). All three alternatives would operate within an approximately 15-mile, 24-station corridor that 
runs (from south to north), the full length of the Long Island Rail Road (LIRR) Bay Ridge Branch from 
Sunset Park in Brooklyn to Fresh Pond Yard in Queens, and then north along the CSX Fremont Secondary 
to Roosevelt Avenue. The Roosevelt Avenue terminus is approximately 0.6 miles south of the Fremont 
Secondary’s connection with the Hell Gate Branch in Astoria, Queens.  

These Feasible Alternatives comprise several different transit modes that would require different levels 
of investment in a corridor currently handling only rail freight.  

Only two of the Feasible Alternatives would require substations – Commuter Rail (CR) and Light Rail 
Transit (LRT). For this study, both modes are assumed to require substations at the same locations.  
While Bus Rapid Transit (BRT) vehicles would be electric, they will be powered by batteries and would 
therefore not require any substation.  

Table 1: Feasible Alternatives  

Alt 
Code Alternative  Guideway  

# of 
tracks/ 

guideway 
lanes 

Service frequency 
(headways), in minutes 

 
Peak                   Off-Peak 

Propulsion Power 

CR COMMUTER 
RAIL (CR) 

Independent 
trackage 2 5 10-20 Electrified 3rd (Rail) 

LRT 
LIGHT RAIL 

TRANSIT 
(LRT) 

Elevated over open 
cut, at track grade 

on embankment, in 
tunnel. 

2 5 10-20 Electrified Overhead 
Catenary System (OCS)  

BRT 
BUS RAPID 

TRANSIT 
(BRT) 

Elevated over open 
cut, at track grade 

on embankment, in 
tunnel. 

2 5 10-20 Battery Electric 

 

10.2 Substation Feasibility for LRT & CR 
At a high level, the AECOM Team identified the number, likely size and feasible locations for each 
traction power substation along the proposed LRT and CR alignments. The following sections describe 
the methods, assumptions and metrics that were used to define the traction power substations along 
the BRC Corridor: 

10.2.1 Assumptions for Substation Feasibility Study 

a) The LRT alignment was assumed to have the same number of substations as the CR alternative, and 
at the same locations. Where possible the substation was located at grade. Where that was 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Substations 
 

4 
 

impractical due to track clearance and alignment issues, the substation was relocated to a higher 
elevation to avoid such conflicts. 

b) The LRT revenue alignment is 1,200 feet longer than CR alignment because it has an additional on-
street segment to serve the existing Jackson Heights-Roosevelt Av subway station. However, the CR 
alternative has non-revenue tail tracks that extend beyond the proposed Roosevelt Av Station in an 
open cut.     

c) Each Traction Power Substation (TPSS) footprint was assumed to be 100 feet by 50 feet,  a high level 
working estimate based on prefabricated LIRR TPSS units which generally have a footprint of 90 
feet by 40 feet. The actual equipment sizing and ratings would be determined by load flow study 
undertaken at the next level of planning and design. 

 

10.2.2 Substation Spacing Criteria  

The close set station spacing of both the CR and LRT alternative (approximately every 0.6 miles if 
averaged) combined with 5-minute peak period headways and the heavier FRA compliant CR railcars will 
result in high traction power demand during the peak periods as multiple trains on the BRC alignment 
are in operation. By comparison, the LIRR has greater station spacing—typically one mile or greater, and 
fewer all stop trains running on a sustained 5-minute peak period headway in both directions. This led to 
the decision that approximately one TPSS per route mile was needed.  

The approximately one-mile TPSS spacing also preemptively improves redundancy in the event of an 
out-of-service TPSS (for scheduled or unscheduled reasons) and to prevent under voltage in the Traction 
Power System. This TPSS spacing was also based upon the limited footprint available along the BRC 
Corridor, given the adjacent land use densities in Brooklyn and Queens. Effort was made to locate 
substations near the proposed stations to minimize voltage drops.    

10.2.3 Typical Equipment in Substation  

The typical equipment in a substation is dependent upon the type of trainset or railcar that is to operate 
on and draw upon the traction power system. For CR and LRT, both vehicles operate at 750 VDC despite 
the different methods of current collection—third rail current collection for CR and overhead catenary 
for LRT. The substations for both modes would consist of similar equipment, including:  AC switchgear 
with protective devices, Medium Voltage/Low Voltage (LV) power switches, incoming rectifier feeder 
transformer, rectifiers, a substation control system (metering, monitoring, security, protection, etc.), 
and auxiliary power supply for HVAC, short circuit protections, outbound feeder cables to electrified 
transit, and an enclosure for the equipment. An example of a typical substation matching the BRC 
requirements is shown in Figure 1 below. 
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Figure 1: Substation, New Haven CT 

  
Source: (Metro North Railroad)  

 

10.2.4 Siting Criteria 

Locating new substations in a dense urban environment, such as along the BRC Corridor can be a 
challenge. Considerable care was taken to minimize impacts upon the community. During the process of 
determining potential Traction Power Substation locations, the following siting criteria were used: 

a) Where possible, minimize impacts upon private property, adjacent residences, parklands and other 
sensitive land uses. 

b) Where possible, place substations in visually unobtrusive areas, and if not possible, provide screening 
and other architectural features to reduce visual impacts.  

c) Ensure appropriate footprint is available. Each substation assumed fencing for security (decorative if 
possible), landscaping, space for a ground grid (the underground bare copper cable grid) and space 
for the modular bungalow, as needed.  

d) Locate each substation to provide maintainers with road access, if possible. 

e) When possible, place substations on the north (west) side of BRC alignment adjacent to passenger 
tracks. 

f) Avoid placement that may impact existing freight sidings or potential future freight sidings. 

g) Avoid placement that conflict with public-facing station elements, such as station entrances. 

h) Avoid placement that may conflict with future, potential, transit-oriented development (TOD). 

i) Avoid placement that conflicts with known planned developments, such as adjacent property 
developments. 

j) Place substations near the proposed alignment and where possible near stations, to minimize 
voltage drops. 
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In addition to the abovementioned siting criteria, the TPSSs were situated so as not to intrude upon the 
track clearance envelopes. In some instances, this required placing the substation at a different level 
from the tracks.  

 

10.3 Substation Locations  
Table 2 below lists the 15 substations relative to other BRC stations and streets, in reference to the 
stationing of the northbound passenger track as shown in Task 10.5 Conceptual Engineering Plan and 
Profile Drawings. Stationing points that are marked with an asterisk are relative to the bi-directional 
freight track.   
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Table 2: Proposed TPSS Relative to Station Locations 
Station/TPSS STA 
South End of Alignment– 65th St Yard 18+37 
TPSS #1 – at grade 18+46 
4th Av Station 42+16 
TPSS #2 – elevated, sidewalk level 71+49 
8th Av Station 77+85 
New Utrecht Av Station 114+72 
TPSS #3 – elevated, sidewalk level 114+80 
18th Av Station 153+43 
McDonald Av Station 174+72 
TPSS #4 – elevated, sidewalk level 177+50 
Coney Island Av Station 203+06 
East 16th Street Station 220+62 
TPSS #5 – at grade 225+92* 
Ocean Av Station 234+33 
Flatbush Av Station 266+89 
Albany Av Station 286+79 
TPSS #6 – either at grade or on embankment 292+30 
Utica Av Station 313+76 
Ralph Av Station 349+25 
TPSS #7 – on embankment 355+03* 
Remsen Av Station 370+32 
TPSS #8 – on embankment 401+04 
Linden Blvd Station 420+66 
Livonia Av Station 450+28 
TPSS #9 – elevated, at yard (sidewalk) level 451+40 
Sutter Av Station 464+39 
Atlantic Av Station 489+10 
TPSS #10 – sidewalk level 491+30* 
Broadway Junction Station 506+80 
TPSS #11 – at grade 538+14 
Wilson Av Station 544+95 
Myrtle Av Station 598+95 
TPSS #12 – on embankment 611+49* 
Metropolitan Av Station 637+63 
TPSS # 13 – at grade 654+06 
Eliot Av Station 677+23 
TPSS #14 – at grade 706+80 
Grand Av Station 711+82 
TPSS # 15 – at grade 758+36 
Roosevelt Av Station (BRC ROW) 768+76 
Roosevelt Av (Jackson Height-Roosevelt Av subway station) 770+61 
END 772+65 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Substations 
 

8 
 

Figure 2 through Figure 16 depicts the preliminary proposed locations of TPSS number 1 through 15, 
respectively. Nearby station platforms are depicted as black rectangles. These figures also show nearby 
streets and survey stationing. For a more accurate scaled outline of the initial concept location of these 
substations, refer to the Task 10.5 Conceptual Engineering Property Impact Mapset. 

 

 

 

 

 

Substation 2 is located at sidewalk level above the open cut; this is to avoid track clearance conflicts. If 
there is a future overbuild development at this location, this substation could potentially be integrated 
into the plans for  the overbuild site.  

Figure 2: TPSS Location #1 (STA 18+46) 

Figure 3: TPSS Location #2 (STA 71+49) 
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Figure 4: TPSS Location #3 (STA 114+80)  

Substations 3 and 4 are located at sidewalk level above the open cut; this is to avoid track clearance 
conflicts. As with Substation 2, if there is a future overbuild development at either of these two 
locations, the substation could potentially be integrated into those overbuild plans 

 

Figure 5: TPSS Location #4 (STA 177+50) 
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Figure 6: TPSS Location #5 (STA 225+92) 

 

Figure 7: TPSS Location #6 (STA 292+30) 
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Figure 8: TPSS Location #7 (STA 355+03) 

 

Figure 9: TPSS Location #8 (STA 401+04)  
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Figure 10: TPSS Location #9 (STA 451+40) 

 

Figure 11: TPSS Location #10 (STA 491+30) 
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Figure 12: TPSS Location #11 (STA 538+14) 

 

Figure 13: TPSS Location #12 (STA 611+49) 
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Figure 15: TPSS Location #14 (STA 706+80) 

 

Figure 14: TPSS Location #13 (STA 654+06) 
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The existing properties that would potentially be impacted by the proposed substations are shown at 
Table 3, as well as the potential acquisition cost for the private properties.  

The substation sites shown in Figure 2 through Figure 16 should be viewed as initial concept locations 
where these types of substations could potentially be located, consistent with the previously mentioned 
siting guidelines. During more detailed design, a load flow analysis will help refine the substation 
capacity, elements, footprint, and placement. In addition, these substation locations have not been 
environmentally cleared nor vetted by various stakeholders that may affection placement.  

 

 

Figure 16: TPSS Location #15 (STA 758+36) 
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Table 3 Substation Impacted Properties and Potential Acquisition Cost 

TPSS Substation Name Substation 
Structure Type 

Impacted 
Property BBL Owner Name Owner 

Type 
% of 

Impact 
Acquisition 

Cost $ 

1 65 Street Yard Track Level 3058060088 NYC DEPARTMENT OF SMALL 
BUSINESS SERVICES Public 5.9% $0 

2 8 Avenue Station Elevated to 
Sidewalk Level 3057210005 MTA - LIRR Public 5.9% $0 

3 New Utrecht 
Avenue Station 

Elevated to 
Sidewalk Level 3057260006 MTA - LIRR Public 5.9% $0 

4 McDonald 
Avenue Station 

Elevated to 
Sidewalk Level 3064990001 GIUSEPPE BUTTARO Private 57.4% $475,000 

5 East 18 Street Track Level 3067020026 MTA - LIRR Public 13.7% $0 

6 Albany Avenue Elevated to 
Sidewalk Level 3077260018 PEABODY WEBSTER HOLD Private 10.4% $308,340 

7 East 83 Street Elevated to 
Sidewalk Level 3079200090 MTA - LIRR Public 3.8% $0 

8 Rockaway Avenue Track Level 3036440117 NYC TRANSIT AUTHORITY Public 3.1% $0 
9 Linden Yard Track Level 3037980001 MTA - LIRR Public 14.8% $0 

10 East New York 
Avenue 

Elevated to 
Sidewalk Level 3036800010 CLARENDON HLDG CORP Private 14.2% $1,739,160 

11 Central Avenue Track Level 3034470060 SAMUELS KHISNEN Private 23.3% $569,680 

12 Myrtle Avenue 
Station Track Level 4036670650 MTA - LIRR Public 3.9% $0 

13 Juniper Boulevard Track Level 4030250001 CONSOLIDATED RAIL CORP Public 11.3% $0 

14 Grand Avenue 
Station Track Level 4028050022 NEW YORK CENTRAL LINES Public 4.7% $0 

15 Roosevelt Avenue 
Station Track Level 4013120001 NEW YORK CENTRAL LINES Public 3.7% $0 

 TOTAL      $3,092,180 
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 INTRODUCTION 
This Technical Memorandum is part of the work of Task 10.3 for the Bay Ridge Brooklyn-
Queens Connector Feasibility and Alternatives Analysis (Bay Ridge Connector) Study 
being prepared by AECOM.  In response to the RFP the AECOM Team will develop 
preliminary, order-of-magnitude (OOM) estimates (with +/- 20% confidence) for capital 
(construction) costs.  The computation of each alternative’s capital cost include unit 
prices for all major items of work and estimated quantities for those items, including 
rolling stock and support equipment. 

According to the Association for Advancement of Cost Engineering, cost estimating is 
the process used to quantify, cost, and price the resources required for the scope of a 
project. The cost estimate is the most probable cost for a project based upon its scope. 
The cost estimate is important in that it is the backbone, utilized by stakeholders, to 
generate a project budget. The cost estimate is derived by utilizing a variety of means 
and methods outlined in this report. Eventually the cost estimate will be refined as more 
detailed specifications are developed.  A good cost estimate is necessary for the success 
of a project. 
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 ESTIMATE DEVELOPMENT 
 Overall Scope Review 
Prior to performing any work all team members will convene and review the scope 
documents to gain an understanding of the overall scope, its design, goals, details, 
approach, and deadlines etc. The review will provide team members with a general 
understanding of the individual components of a project as well as provide any required 
coordination if any. 

In concurrence with the project RFP, the  estimate will address the State of Good Repair 
needs of existing Bay Ridge Branch and Fremont Secondary  infrastructure as well as 
highway and rail bridges and the East New York tunnel.  Potential sources for the OOM 
capital construction costs will include: 

• Statistical data compiled from previous construction projects having items of work 
that are similar in nature; 

• Local/regional area cost data; 
• Vendor information; and 
• Industry publications 

Unit prices will be based upon current (i.e. 2019) dollars, and escalated to the midpoint 
of the project. Quantity takeoffs will be primarily based upon information shown on the 
functional feasibility study drawings.  Quantity estimates will be on an aggregate level, 
with similar levels of precision among alternatives to ensure valid comparisons.  Order-
of-magnitude estimates of construction contingency, LIRR or NYCT labor (as 
appropriate), construction supervision and design will be included. 

Property acquisition and relocation costs will be based on information to be provided by 
the MTA Real Estate Department.  Capital cost estimates will also include construction 
contingency, MTA labor, construction supervision and design.  The rail alternatives shall 
include capital cost estimates for single and double track operating segments and any 
necessary terminal storage and bypass tracks, based on LIRR and NYCT operating 
specifications. 

2.1.1 Reports and Analyses Review 

At this time the Team will not be developing technical specifications, but will be 
preparing various reports and analyses to guide the Feasibility Study that will 
give the Team a general understanding of a project. Those reports and analyses 
may contain details regarding phasing, general conditions etc. as well as 
pertinent information that will be considered in the development of the OOM 
estimate. 

2.1.2 Drawings Review 

Estimating team members will review the set of conceptual-level drawings, if 
any, to further understand and develop the estimates of the alternatives.  Those 
drawings, typical sections and sketches will also be reviewed and used to 
establish the basis of comparison of the alternatives.  
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2.1.3 Questions 

During the review the estimators will also note down any important questions. 
Questions regarding scope should be compiled during the beginning and 
submitted for answers as early on as possible.  

2.1.4 Quotations 

While going through the overall review the team may come across some items 
that are either “large ticket” items or unknown items. With either case it may be 
necessary to reach out to a manufacturer, vendor, or distributer to acquire a 
material quote.  Quotes will be requested as early as possible to allow ample 
time for vendors to respond. 

2.1.5 Ground Rules and Assumptions 

During the review, the Team should also make note of any ground rules and 
assumptions that may be required. These rules are important so that the 
estimate can be accurate as possible. For example: “The estimate includes items 
x,y,z.”, and/or “Estimate does not include scope x,y,z. Ground rules can also 
include how fast the project needs to be completed, constraints, travel costs, 
etc.  

2.1.6 Develop a Work Breakdown Structure 

Once the scope of the work has been understood, the team will create a detailed 
work breakdown structure (WBS). The Work Breakdown Structure (WBS) will 
provides a means for defining the project scope will be used to define the 
estimate’s organization so it needs to be reviewed by all team members 
including the design team to make sure it is appropriate.  How an estimate is 
organized will change depending on the required requests from the client on 
organization.  

2.1.7 Agency Support 

The Team should identify early on what scope in the project requires agency 
intervention. The team should review such costs and request further data from 
the agency. An example of agency support would be the cost to perform “Force 
Account” work. The “Force Account” scope is a cost that is usually provided by 
the agency and then factored in accordingly to the budget.  

2.1.8 Technical Standards 

The following standards will be referenced and followed to guarantee the 
estimate adheres to industry standards: 

• Association for Advancement of Cost Engineering (AACE International) 
• Federal Transit Administration (FTA) Project and Construction 

Management Guidelines  
• New York State Metropolitan Transportation Authority (MTA) Capital 

Projects Cost Estimation Guidelines 
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• R. S. Means Construction Cost Estimating Manual 

 Estimating 
Different portions of the project scope will be estimated by the estimating  team 
members.  It is estimators’ role to execute the steps mentions in section 2.1 Overall 
Scope Review.  The estimators will use unit quantities taken from the drawings and 
sketches developed by the planning and engineering staff to establish the order of 
magnitude costs.  Once completed they can move on to the following steps in order to 
complete their portion of the estimate. 

2.2.1 Gather Data/Takeoff 

Data may be gathered from the drawings or from the specifications or various 
other sources. One way that estimators can gather data is by performing 
takeoffs. Takeoffs are essential for a correct estimate. Takeoffs provide the 
quantities to which unit prices are applied in the estimate.  

2.2.2 Compile Data 

A proper estimate is one that is easy for project stakeholders to decipher and 
understand. Therefore, it important that the data be adapted to the framework 
of the estimates work breakdown structure.  

2.2.3 Pricing 

Every item in the estimate will have a direct cost associated with it. These costs 
are typically split up by labor, materials, & equipment.  

• Labor – the cost of the required manpower to install an item. Labor costs 
can be calculated as the [Average Hourly Wage] x [Productivity Rate].  

o Average Hourly Wage rates can vary from project to project 
depending on the requirements, Open Shop, Union, Prevailing Wage, 
Project Labor Agreements.  These requirements need to be 
determined before pricing can begin.  If not provided a clear 
assumption will be provided. 

o The average hourly wage rate often can be further divided into 
“labor” and “non-labor” costs 

‒ Labor costs are the costs associated directly the salary and 
benefits that the contactor incurs for each worker per hour. 

‒ Non-labor costs are portions of the wage rate that are not 
directly related to salary and benefits.  These include things such 
as hardware and software, training and, in some instances, travel 
expenses to and from the site. 

• Productivity Rates will be determined from historical precedent and 
adjusted to depending on the specific site conditions 
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• Material – the cost of purchasing materials to be installed. Material unit 
cost is simply $/unit.  

• Equipment – the cost of the required equipment to install an item. 
Equipment cost can be calculated as the (Hourly Cost of equipment) x 
(Productivity Rate).  

At this point any quotations that are obtained should also be incorporated into 
the estimates. Always note in the estimate who provided the estimate and what 
date it was obtained. 

2.2.4 Unit Costs, Hard Costs and Soft Costs 

The estimates at this level of the project development is often developed in 
terms of a unit price cost, rather than the actual line-by-line estimate of the 
costs.  The cost may use, for example, a cost per square foot of bridge rather 
than a detailed description of the individual components of the construction of a 
bridge (excavation, formwork, concrete, reinforcing steel, etc.). 

In addition, the estimate will include both hard costs and soft costs.  Hard costs 
will address the tactile elements of the work: concrete, steel, vehicles and labor.  
Soft costs, on the other hand, are not necessarily visible at the completion of the 
work.  The soft costs, often estimated in terms of percentage of the hard costs 
include items  such as architectural and engineering design, insurance, permits 
and construction management.  These are usually included in Category 80 
(“Professional Services”) of the FTA’s SCC structure. 

In the early phase of a project development, a large portion of soft costs may be 
associated with the Environmental Impact Statement (EIS) of the project, which 
may be required by the National Environmental Policy Act (NEPA) for projects 
seeking Federal funding.  A discussion of both soft costs and how the EIS affect 
the estimate is provided in detail in the Transportation Research Board’s TCRP 
Report 138: Estimating Soft Costs for Major Public Transportation Fixed 
Guideway Projects.1 

 Final Review 
Prior to submitting an estimate, a formal review process must be undertaken. This step 
is crucial so that key elements in the estimate are not missed and that a thorough 
review can  

2.3.1 Historical Estimates and Data 

Part of the review process involves looking into past historical data. Historical 
data can be obtained from a variety of sources. These sources may include the 
agency, prior estimates, and prior bids. Prior to being finalized the estimate 
should be checked to see if it falls within the range of historical data. If it does 
not the team needs to reevaluate why it does not. Scope and/or market 
conditions may have changed. Once each individual estimate is complete the 

 
1 http://www.trb.org/Publications/Blurbs/163381.aspx 
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team should review the prior data to see if it matches.  

2.3.2 Quality Control and Quality Assurance 

Each estimator team member will develop individual elements of the project so 
that an independent estimate can be reviewed by other members of the 
estimating team. Each estimate undergoes a thorough and rigorous quality 
control and quality assurance check prior to final submission.  

The following are examples of some quality control checks utilized prior to final 
submission: 

• Math checks – All estimators will check that formulas and math are 
performed accurately in the estimate. 

• Spell Check 
• High/Low Check - look for any item that has an extremely high or low unit 

cost.  Potentially errant unit costs were reviewed by an independent 
member of the estimating team with the estimator and estimated costs 
will be verified or modified accordingly. 

 Prepare Final Submission 
Once the pre-final version of the estimate is completed, the estimating team will 
convene and, together with members of the planning and/or engineering team, will 
verify and compile the final estimate. Each individual estimate should be combined into 
the overall work breakdown structure. Once complied the following sections will be 
developed: Basis of Estimate and Estimate Summary. After that the final quality control 
checks will be completed. 

2.4.1 Basis of Estimate Page 

The basis of estimate page will include the information on the cover page as well 
as any Estimate Exclusions/qualifications and/or clarifications. Examples of some 
clarifications may include overhead and profit percentages, escalation 
percentages, assumed construction duration etc. Exclusions will include all items 
that are not covered under the estimate. Examples may be general order 
shutdowns, loose furniture and other work usually performed by the agency 

2.4.2 Estimate Summary 

The estimate summary will have a price to each work breakdown 
structure/trades. The summary page will also include percentages for 
allowances, phasing & lost time, mobilization, and escalation etc. Depending on 
the level of the estimate, these costs/percentages may need to be adjusted 
accordingly. Likewise depending on the type of estimate additional line items 
may need to be included (i.e. architectural fees additional design build costs etc.)  
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2.4.3 Final Quality Control Checks 

Once all other tasks are completed, and the estimate is compiled properly a final 
check of the estimate needs to be done. The following are items that are once 
again checked after the final estimate is compiled.  

• Spell Check: run a spell check on the entire file 
• Math Check: run math checks on the entire estimate.  
• Sanity Checks: Ensure total dollars per gross square foot checks out with 

historical models, ensure specific spec section dollars per gross square 
foot check.  

• Review top 10 to 20 largest individual line items.  
• Template Check: Confirm the estimate has been put together in the 

correct template as required by the design team / owner. Borders, fonts, 
etc. also need to be checked during this stage. 
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 WORK BREAKDOWN STRUCTURE 
The order of magnitude estimate for the project alternative(s) will be established using 
the FTA Standard Cost Categories to facilitate consistency in the review of the potential 
costs for various project alternatives. In 2005, FTA implemented the Standard Cost 
Categories (SCC) to establish a consistent format for the reporting, estimating, and 
managing of capital costs for New Starts projects. Information gathered from projects 
across the country has been developed into a database called the Capital Cost Database, 
a cost-estimating resource useful to FTA and the transit industry as a whole2.  By using 
this format will allow the MTA to use a common baseline from which to view the project 
in the same fashion used in similar projects of this nature.  

The following Work Breakdown Structure (WBS) is very similar to the SCC categories, 
but sub-elements have been used that will both provide project-specific information 
and then allow those sub-element estimates to “roll up” to the standard SCC categories.  
The following WBS will be used to track the direct costs for all Design Options.   

 
10  GUIDEWAY & TRACK ELEMENTS  
10.01  Guideway: At-grade exclusive right-of-way 
  Any guideway, rail-based or BRT  
10.02  Guideway: At-grade semi-exclusive (allows cross-traffic) 
  LRT or BRT alternatives  
10.03  Guideway: At-grade in mixed traffic 
   LRT or BRT alternatives 
10.04  Guideway: Aerial structure 
  Any guideway, rail-based or BRT  
10.05  Guideway: Built-up fill 
  Any guideway, rail-based or BRT  
10.06  Guideway: Underground cut & cover 
  Any guideway, rail-based or BRT  
10.07  Guideway: Underground tunnel 
  Any guideway, rail-based or BRT  
10.08  Guideway: Retained cut or fill 
  Any guideway, rail-based or BRT  
10.09  Track:  Direct fixation 

 Include rails, connectors. 
10.10  Track:  Embedded 

Include rails, ties; ballast where applicable 
10.11  Track:  Ballasted 

Include rails, ties and ballast. 
10.12  Track:  Special (switches, turnouts) 

Include transitional curves. 
10.13  Track:  Vibration and noise dampening  
  Include upcharge for vib/noise dampening to any track condition above. 

 
2 From FTA’s Standard Cost Categories for Capital Projects https://www.transit.dot.gov/funding/grant-
programs/capital-investments/standard-cost-categories-capital-projects 

https://www.transit.dot.gov/funding/grant-programs/capital-investments/standard-cost-categories-capital-projects
https://www.transit.dot.gov/funding/grant-programs/capital-investments/standard-cost-categories-capital-projects
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20  STATION, STOPS, TERMINALS, INTERMODAL  
20.01  At-grade station, stop, shelter, mall, terminal, platform  
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
  Walk-on / Walk-off "sidewalk" platform, incl. canopies and amenities  
20.02  Aerial station, stop, shelter, mall, terminal, platform  
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
 20.03  Underground station, stop, shelter, mall, terminal, platform   
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
 20.04  Other stations, landings, terminals:  Intermodal, ferry, trolley, etc.   
  Side platform - retained cut section, incl. canopies and amenities  
  Center platform - retained cut section, incl. canopies and amenities  
 20.07  Elevators, escalators  
   
 30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  
 30.01  Administration Building:  Office, sales, storage, revenue counting  
 30.02  Light Maintenance Facility (Include service, inspection, and storage facilities and 

equipment)  
  Infrastructure construction  
  Maintenance  
  Operations  
 30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities and 

equipment)  
  Infrastructure construction   
  Maintenance   
  Operations   
 30.04  Storage or Maintenance of Way Building  
 30.05  Yard and Yard Track (Include yard construction, guideway and track associated with 

yard)  
   
 40  SITEWORK & SPECIAL CONDITIONS  
 40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and fine 

grading)  
 40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas, 

electric)  
  Electrical facilities / ductbanks  
  Water, Sewer and Pipelines  
  Fiber Optic facilities  
 40.03  Haz. mat'l, contaminated soil removal/mitigation, ground water treatments (Include 

underground storage tanks, fuel tanks, other hazardous materials and treatments, etc)  
 40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include other 

environmental mitigation not listed)  
 40.05  Site structures including retaining walls, sound walls  
 40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks, paths, 

plazas, functional landscaping, site and station furniture, site lighting, signage, bike 
facilities, permanent fencing)  
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 40.07  Automobile, bus, van accessways including roads, parking lots (including all on grade 
paving)  

 40.08  Temporary Facilities and other indirect costs during construction  
   
 50  SYSTEMS  
 50.01  Train control and signals  
 50.02  Traffic signals and crossing protection (Include signal prioritization at intersections)  
 Traffic prioritization  
 50.03  Traction power supply:  substations   
 50.04  Traction power distribution:  catenary and third rail  
 50.05  Communications (Include passenger information systems at stations and on vehicles 

[real time travel information; static maps and schedules].  Include equipment to allow 
communications among vehicles and with central control)  

 Pathfinder signage  
 PIDS (passenger information display system)  
 50.06  Fare collection system and equipment  
  On-board fare control (collection & maintenance cost)  
  Platform-based fare control  
  Station / mezzanine-based fare control  
 50.07  Central Control (SCADA modifications)  
   
 60  ROW, LAND, EXISTING IMPROVEMENTS  
 60.01  Purchase or lease of real estate    
 Relocation of existing households and businesses  
  
 70  VEHICLES  
 70.01  Light Rail  
 70.02  Heavy Rail  
 70.03  Commuter Rail  
 70.04  Bus  
 70.05  Automated Guideway Transit  
 70.06  Non-revenue vehicles  
 70.07  Spare parts  
    
 80  PROFESSIONAL SERVICES  
 80.01  Project Development  
 80.02  Engineering  
 80.03  Project Management for Design and Construction  
 80.04  Construction Administration & Management   
 80.05  Professional Liability and other Non-Construction Insurance   
 80.06  Legal; Permits; Review Fees by other agencies, cities, etc.  
 80.07  Surveys, Testing, Investigation, Inspection  
 80.08  Start up 
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1. Objective
The objective of this technical memorandum is to describe the methodology that will be used to 
determine the preliminary, high-level, order of magnitude, future one-year operating and maintenance 
(O&M) costs for up to three selected short list alternatives (hereafter referred to as Feasible 
Alternatives) for the Bay Ridge Connector (BCR)Study. The O&M costs will also help provide a cost 
comparison between the Feasible Alternatives. 

2. Scope
The O&M costs will be developed for the build year, which is assumed to be 2045, and will present the 
one-year O&M costs to operate each of the Feasible Alternatives as defined by the operating plan to be 
developed during this study. 

3. Study Alignment
The study alignment consists of the full length of the Bay Ridge Branch and the Fremont Secondary 
Branch. The Bay Ridge Branch is currently a freight-only rail corridor that starts at the 65th Street car 
float facility in Sunset Park, Brooklyn where freight cars are trans-shipped by car float from/to the 
Greenville Yard in Jersey City, New Jersey, connecting to the national railroad network. The Bay Ridge 
Branch corridor runs in a crescent shaped alignment between Sunset Park, Brooklyn and Middle Village, 
Queens, where it transitions to the Fremont Secondary and terminates, but does not connect with, the 
southern approach to the Hell Gate Bridge in Woodside, Queens. 
The Bay Ridge Connector (BRC) Study will examine the feasibility of developing a public transit mode 
along the Bay Ridge Branch and Fremont Secondary while maintaining freight rail service. This study 
assumes growth in the volume of rail freight in the corridor. This includes consideration of the potential 
future use with the development of the Cross-Harbor Freight Tunnel, which, among other options, is 
currently being studied further by the Port Authority of New York & New Jersey (PANYNJ). 
The public transit mode for the BRC has not been determined. The Initial List of Access Alternatives 
encompasses 12 concepts arranged by mode, including Bus Rapid Transit (BRT), Light Rail Transit (LRT), 
subway, commuter rail (electrified and diesel), commuter rail DMU railcars and Automated Guideway 
Transit (AGT). This study will analyze the comparative benefits of each of these alternatives and select 
up to three Feasible Alternatives that will be forwarded for O&M cost estimation.  

4. O&M Cost Methodology
The process is dependent upon several precedent tasks to be performed by the study team to 
define and provide critical inputs, as these would serve as the drivers for O&M cost estimation. 
These include: 

4.1. Definition of the Feasible Alternatives  
For the concepts that comprise the three selected Feasible Alternatives, the following will be defined: 

1. Vehicles/trains
The vehicle equipment model or type will be defined as specifically as possible. This specificity does not 
imply an endorsement of a particular equipment manufacturer; rather it is needed to determine the 



MTA Bay Ridge BQC Feasibility Study 
Operations & Maintenance Cost Estimation Methodology   
 

  4 
 
 

vehicle or train performance (as applicable) which will serve as an input into the vehicle (or train) 
simulations. 

• BRT -- a bus type comparable to the New Flyer battery electric articulated bus currently used by 
New York City Transit (NYCT) would be used to simulate vehicle performance and carrying capacity. 

• Subway -- a subway car type comparable to the forthcoming R-211 or the existing R-179 (both of 
which are B-Division railcars) or the current A-Division railcar would be used to model vehicle 
performance and trainset capacity.   

• Commuter rail -- the LIRR’s M7 or M9 EMU (Electric Multiple Unit) railcar and diesel (DE-30) or dual-
mode (DM-30) locomotives with passenger coaches (C-3) would be used to simulate vehicle 
performance and trainset capacity.  

• Diesel Multiple Unit (DMU) railcar -- an FRA compliant vehicle such as the Stadler Flirt DMU—which 
is currently in service by TEXRail in Fort Worth, Texas—would be used to simulate vehicle 
performance and trainset capacity. 

• Automated Guideway Transit (AGT) --  a vehicle similar to the Bombardier Mark II (now branded as 
MOVIA) linear induction motor vehicle—and used by AirTrain JFK and by TransLink in Vancouver, 
Canada would be used to simulate vehicle performance and capacity. 

• LRT -- a vehicle similar to the Kinki Sharyo LRV used by Newark Light Rail and by the Hudson-Bergen 
Light Rail would be used to simulate vehicle performance and trainset capacity. 

Expected outputs:   
For each alternative:  1) Type of vehicle or train to be simulated, 2) number of vehicles per train for the 
rail alternatives, 3) average operating speed by mode, 4) roundtrip running (cycle) times (including 
layovers at terminals). 

2. Station locations and size 
For each Feasible Alternative, the proposed station location will be defined, along with the size and 
scale, including the proposed platform lengths, number of platforms per station, and major station 
components. The size of the station varies by mode—the BRT platform typically accommodates 1-2 
vehicles per platform per direction, LRT 1-4 vehicles per platform per direction, subway 10 cars per 
platform per direction, commuter rail EMU 4-12 cars or diesel or dual-mode locomotives with passenger 
coaches (4-12 cars), commuter rail DMU 1-4 cars and AGT 1-4 cars per platform per direction.  
The required station elements that serve as primary cost drivers will be identified. For example, since 
much of the Bay Ridge Branch is in open cut or on embankment, a decision will need to be made as to 
whether elevators or ramps or a combination will be used to provide ADA access between the street 
level and the platform level based upon station location. 
Expected outputs:  For each alternative:  1) Location of stations, 2) number of stations, 3) scale of each 
station (size, square footage, platform length, canopy length, etc.), 4) high level assessment of the 
components that drive O&M costs (i.e. vertical circulation elements, enclosed or climate controlled 
passenger facilities, etc.). All of these design elements will be done at a high-concept level.  
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3. Staffing method  
The staffing levels associated with each alternative will be defined, as this is another cost driver. This 
includes determining the level of on-vehicle staffing, whether stations will be staffed or unstaffed—and 
the like. 
Expected outputs:  For each alternative:  1) On-vehicle/train staffing levels (operations), 2) At-station 
staffing levels (if any; operations), 3) maintenance staffing for the guideway, 4) maintenance staffing for 
stations, 5) staffing at vehicle maintenance facilities, 6) staffing for vehicle dispatch, 6) general 
administration staffing. 

4.2. Definition of service patterns for each Feasible Alternative 
The service pattern for each Feasible Alternative will be defined. This will identify span of service, 
frequency of service during the operating day and night time periods, whether there are short turn 
service patterns to serve high ridership segments, etc.  
Expected outputs:  1) revenue service hours, 2) revenue service miles. 

4.3. Definition of operating entity for each Feasible Alternative 
For each Feasible Alternative, a type of operating entity will be identified. An understanding of the type 
of operating entity and its associated O&M cost structure will be important for determining the 
operating costs for the Feasible Alternatives. As the study does not assign a specific operating entity for 
these modes, the following assumptions will be made: 
 

• For the BRT and subway modes, NYCT’s cost data as reported to the National Transit Database (NTD) 
will be used. A determination will be made as how to treat the BRT guideway costs since NYCT’s BRT 
currently uses city streets maintained by New York City Department of Transportation (NYCDOT) or 
New York State Department of Transportation (NYSDOT). Similar bus guideway currently in 
operation in the United States would be used for cost data such  as the Pittsburgh, PA busway or Los 
Angeles (Orange Line) BRT line.  

• For the commuter rail mode, LIRR’s cost data as reported to the NTD will be used.  
• The LRT and AGT modes are not currently operated by any of the MTA agencies. Comparable costs 

will be used from applicable peer agency NTD or CUTA (Canadian Urban Transit Association) for 
Canadian agency data. For the LRT mode, NJ TRANSIT’s LRT cost data from the NTD will be used and 
adjusted to match NYCT wage rates and operations, if applicable, for either bus or subway train 
operators. 

• For AGT, the nearest operating AGT mode to the study area is the AirTrain JFK system, operated 
under contract by Bombardier for the Port Authority of New York & New Jersey. This cost data is not 
reported to the NTD and the cost breakdown is proprietary. Therefore, TransLink’s cost data from 
Vancouver, Canada would be used, as they operate North America’s largest AGT system. Cost data 
obtained from CUTA would be adjusted to match NYCT wage rates and operations, and the 
Canadian dollar converted to US dollar values. 

Expected output:  Definition of agency cost structure for the Feasible Alternatives. 
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4.4. Establish ridership for each Feasible Alternative 
Ridership estimates for each Feasible Alternative will be developed as part of Task 10, the results of 
which will be utilized for the O&M studies to predict revenue vehicle requirements for each alternative 
as an input to determine the O&M cost..  

4.5. Develop the initial, high-level, concept of operation 
A high-level operating plan using several key inputs will be defined as part of Task 10, and will be 
developed based on: 
 
 Station locations and size for each alternative  
 Vehicle types 
 Service operating concepts 
 End-to-end travel times, and average operating speed, as determined by BRT/train 

performance simulators 
 Span of service 
 Service frequency 
 Definition of operating entity 
 Staffing concept 
 Forecast ridership 

Expected output:  For each Feasible Alternative:  

 Annual vehicle operating hours 
 Annual vehicle operating miles 
 Peak fleet size, including spare vehicle requirements 
 Number of guideway lane miles/track miles. 
 

4.6. Select a base year that is representative of typical annual operating costs  
The NTD 2018 cost database is the most recent year of information currently available and would be 
used. This year was generally free of unusual major service disruptions for NYCT and other peer 
agencies, such as NJ TRANSIT’s light rail and TransLink’s AGT operations. 

4.7. Apply four-supply variable model 
The 2018 NTD submissions will be used to develop unit costs to estimate O&M costs for each Feasible 
Alternatives. For the BRT and rail modes, a four-supply variable will be used to estimate the O&M costs 
using the following unit costs:  

 
 Cost per vehicle revenue hour 
 Cost per vehicle revenue mile 
 Cost per vehicle required in maximum service 
 Cost per guideway mile. 
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BRT is proposed to use the four-variable cost model approach rather than the three-variable cost model 
traditionally used to estimate the cost of bus operations since BRT operations on the BRC study 
alignment would use dedicated bus lanes and enhanced bus stops or stations; these costs are best 
estimated under a four-variable factor model.  

4.8. Apply unit costs 
To calculate the unit cost of the individual variables, the costs associated with each of the expense items 
for operating and maintaining transit service is assigned to one of the variables summed, and then 
divided by the number of units of the supply variable to which it is assigned.  

For example, the annual costs associated with revenue vehicle hours for a particular mode are 
divided by the annual number of revenue vehicle hours operated that year to calculate the unit 
cost for the vehicle revenue hour variable. 

The cost drivers of the O&M model are:   

1) Estimated revenue vehicle hours 
2) Revenue vehicle miles 
3) Peak vehicles 
4) Total guideway miles. 

The calculations of service statistics and units of service will be based on the proposed service plan for 
each alternative. Table 1 shows a typical assignment of the different expenses to these four cost driver 
categories; these line items may vary to accommodate study needs. 
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Table 1 Typical Assignment of Expense Items 
 

Assignment of Expense Items 
Revenue 
Vehicle 
Hours 

Revenue 
Vehicle 
Miles 

Peak 
Vehicles Guideway Miles 

Vehicle Operations Labor     

Operator Salaries and Wages X    

Other Salaries and Wages X    

Fringe Benefits X    

Services X    

Vehicle Operations Materials and Supplies     

Fuel and Lubricants  X   

Tires and Tubes  X   

Other Materials/Supplies  X   

Utilities  X   

Casualty and Liability  X   

Miscellaneous   X  

Vehicle Maintenance Labor     

Other Salaries and Wages  X   

Fringe Benefits  X   

Services  X   

Vehicle Maintenance Materials and Supplies     

Fuel and Lubricants  X   

Tires and Tubes  X   

Other Materials and Supplies  X   

Utilities  X   

Casualty & Liability  X   

Miscellaneous  X   

Non-Vehicle Maintenance Labor     

Other Salaries and Wages    X 
Fringe Benefits    X 

Services    X 
Non-Vehicle Maintenance Materials and Supplies     

Fuel and Lubricants    X 
Tires and Tubes    X 

Other Materials and Supplies    X 
Utilities    X 

Casualty & Liability  X   

Miscellaneous    X 
General Administration     

Other Salaries and Wages   X  

Fringe Benefits   X  

Services   X  
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Fuel and Lubricants   X  

Tires and Tubes   X  

Other Materials and Supplies   X  

Utilities   X  

Casualty and Liability  X   

Miscellaneous Expense   X  

 

 

4.9. Apply lump sum costs 
There may be certain cost elements that do not lend themselves to unit pricing and may need to be 
treated as lump sum, as proportionate or aggregate costs. Example of this include general 
administration, insurance—and the like. These cost elements will also be added as line items, consistent 
with FTA cost estimating procedures. 

 

4.10. Apportion shared costs 
One or more of the Feasible Alternatives may share some of the same tracks with rail freight services. A 
method to allocate the O&M costs for those common elements between two (or more) railroad track 
users will be developed, and the costs will be apportioned, based on an agreed upon service volume 
metric.  

4.11. Prepare service summary 
The Feasible Alternatives will be summarized in a service summary table that lists: 

 Annual revenue vehicle service hours 
 Annual revenue vehicle service miles 
 Peak vehicle requirement 
 Lane/track miles of guideway   
 

4.12. Calculation of cost estimates 
Cost estimates will be calculated by multiplying the operating statistics for each of the Feasible 
Alternatives by the unit cost factors by mode and then summing the products of each variable for each 
alternative, as shown in Table 2. 
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Table 2 Calculation of Cost Estimates 

 
 

4.13. Inflate to Build Year 
Once the O&M costs have been determined in current year dollars, they will be inflated to the Build 
Year, which is currently assumed as 2045. The study team will confer with the Client as to the 
appropriate inflation rate to use.  

 

4.14. Create summary table 
The O&M cost results will be presented in a summary table to provide a comparison between the three 
Feasible Alternatives. Because of the high-level nature of this order of magnitude cost estimate, a range 
of +/- 10 percent of the calculated O&M cost is proposed. 

5. Deliverables   
• Draft 2045 preliminary, order of magnitude O&M operating costs for each Feasible Alternatives. 
• O&M technical memorandum documenting the methodology and results. 
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 Introduction 
This Technical Memorandum is part of the work under Task 10.3 for the Bay 
Ridge Brooklyn-Queens Connector Feasibility and Alternatives Analysis (Bay 
Ridge Connector) Study being prepared by AECOM. The AECOM Team 
developed preliminary, order-of-magnitude (OOM) estimates of capital costs.  
The computation of each alternative’s capital cost includes unit prices for all 
major items of work and estimated quantities for those items, including rolling 
stock and support equipment. 
According to the Association for Advancement of Cost Engineering, cost 
estimating is the process used to quantify, cost, and price the resources required 
for the scope of a project. The cost estimate is the most probable cost for a 
project based upon its scope. The cost estimate is important in that it is the 
backbone, utilized by stakeholders, to generate a project budget. The cost 
estimate is derived by utilizing a variety of means and methods outlined in this 
report. Eventually the cost estimate will be refined as more detailed specifications 
are developed.  
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 PROJECT INFORMATION 
 Project Overview 

AECOM Team member Infinite Consulting Corp. has developed an Order of 
Magnitude estimate for the Bay Ridge Connector Study, which analyzed the 65th 
feasibility of adding new public transit service from 2nd Avenue and 65th Street in 
Brooklyn, NY to Roosevelt Avenue and 72nd St Queens, NY, a 24-station, 14-mile 
alignment. Cost estimates were developed for the Study’s three Feasible 
Alternatives -- Bus Rapid Transit (BRT), Light Rail Transit (LRT), and Commuter 
Rail (CR) operating as Rapid Transit.  For each alternative, the options have 
been considered:  

• Full 14.2-mile Alignment (4th Ave, /65thSt. to Roosevelt Ave.) without a 
Broadway Junction Station, 

• Full 14.2-mile Alignment with a Broadway Junction Station, and 

• An 11.7-mile 19-Mile Initial Operating Segment (IOS) Alignment (4th Ave./65th 
St. to Metropolitan Ave. without Broadway Junction Station. 

 Design Basis 
The estimate was prepared based on the Feasibility Report documents prepared 
by the AECOM Team.   
The list of documents provided to support the capital costs estimation process: 

• MTA Bay Ridge Connector CR2/CR4 – Track Plan and Profile 
o Revisions 1-3 

• MTA Bay Ridge Connector LRT2 – Track Plan and Profile 
o Revisions 1-4 

• MTA Bay Ridge Connector BRT2 – Track Plan and Profile 
o Revisions 1-2 

• Maintenance Yard Report 
• Property Impact Analysis 
• Fleet Size Calculations 

Additionally, the cost estimating team was in frequent contact with the design 
team to ensure the latest concept designs were being used, with reoccurring 
conference calls to understand the cost implications of these design updates. 

 Estimate Classification 
The Association for the Advancement of Cost Engineering (AACE) breaks 
estimates out into five classes depending on the level of design.  The alternatives 
being assessed in the Bay Ridge Connector Study are considered to be at a level 
of project definition between 1% and 15%.  As a result, this estimate is 
considered a Class 4 estimate under AACE guidelines. 
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 COST BASIS 
 Estimate Organization 

3.1.1 Format Merger 
The order of magnitude estimate for the three Feasible Alternative were 
established using the FTA Standard Cost Categories (SCC) to facilitate 
consistency in the review of the potential costs for various project alternatives. In 
2005, FTA implemented the SCC to establish a consistent format for the 
reporting, estimating, and managing of capital costs for new projects. 
To assess the capital cost reviewers within NYC MTA, the AECOM Team has 
worked to merge the standard NYC MTA estimating template with the FTA 
Standard Cost Categories.  The MTA template has been followed in the detailed 
estimate backups (Appendix A).  These have been provided to show what went 
into the unit prices for each standard FTA item. Using this format will allow the 
MTA to use a common baseline from which to view the project in the same 
fashion used in similar projects of this nature.  
3.1.2 FTA Standard Cost Categories 

3.1.2.1 Direct Construction Costs 
• 10 Guideway & Track Elements 
• 20 Station, Stops, Terminals, Intermodal 
• 30 Support Facilities: Yards, Shop, Administration Buildings 
• 40 Sitework and Special Conditions 
• 50 Systems 

3.1.2.2 Indirect Cost 
• 60 Right of Way, Land, Existing Improvements 
• 70 Vehicles 
• 80 Professional Services 

3.1.3 Estimate Markups 
The estimate applies markups at various stages of the estimate.  These markups 
are consistent with both NYCT/MTA and FTA Standards. 
The following markups are considered when calculating the Bottom-up unit 
prices: 

• Miscellaneous Work Allowance 
• Night & Weekend Work Differential 
• Contractor Overhead & Profit 
• Sub-Contractor Overhead & Profit 
• Bonds & Insurance 
• Mobilization 

The following markups have been applied to Construction Costs in section 40, 
“Sitework & Special Conditions” to cover general conditions.  These have been 
included here per the FTA / SCC standard. 
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• Phasing / Lost Time – 15% of labor cost (Due to level of design and 
estimate, specific number of labor hours cannot be calculated.  As a 
result, labor is assumed to be 60% of total construction cost.  This markup 
has been determined based on past experience with New York City 
Transit projects) 

• Temporary Construction – 0.5% 
• Temp power – 0.1% 
• Temp Facilities – 0.5% 
• NYAR Flagging – 0.25% 
• Project Supervision – 3.5% 
• General Conditions – 2.5% 
• ConEd Soft Costs – 0.5% 

The following markups have been applied to Construction Costs in section 80, 
“Professional Services” to cover indirect costs. 

• Project Development – 4% 
• Engineering – 8% 
• Project Management for Design and Construction – 8% 
• Construction Administration & Management – 8% 
• Professional Liability and other Non-Construction Insurance – 3% 
• Legal; Permits; Review Fees by other agencies, cities, etc – 2% 
• Surveys, Testing, Investigation, Inspection – 2% 
• Startup – 2% 

The following markups have been applied to Construction Costs in section 90, 
“Contingency.”  

• Allowance for Indeterminates – 20% 
3.1.4 Breakdown of Options 
As noted in Section 2.1, for each Feasible Alternative (BRT, LRT, CR) estimates 
were developed for the following options: 

• Base Alignment without Broadway Junction Station 
• Base Alignment with Broadway Junction Station 
• Initial Operating Segment without Broadway Junction Station 

 
 Estimating Approach 

As previously mentioned in Section 2.3, this estimate is considered a Class 4 
estimate, appropriate for a study in an early phase of project planning and 
development.  As a result, two separate approaches were used when developing 
costs for the Bay Ridge Connection study alternatives: Bottom Up & Top Down. 
3.2.1 Bottom-Up Estimating 
Where sufficient design detail is provided the bottom-up approach was used. 
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Quantity take-offs were performed to quantify individual work items, which were 
then paired with appropriate unit prices consisting of three parts: Labor, Material, 
and Equipment.  Various items that can be pared together were then grouped 
into assemblies.  These assemblies provide unit prices for each major line item of 
work as required by the FTA standard format. 
3.2.2 Top-Down Estimating 
When sufficient design detail is not provided, the top-down approach was used.  
Top-down estimating is a parametric approach, using data compiled from similar 
projects to best determine unit costs for various aspects of the projects. 

 Estimate / Data Resources 
The following data sources were utilized to develop unit prices.   
3.3.1 Federal Transit Administration Capital Cost Database 2016 Version 
The FTA cost database includes cost data from 46 projects completed across the 
United States.  Projects have been organized into the following categories: 

• Bus Rapid Transit 
o Aerial 
o At-Grade 
o Underground 

• Commuter Rail Transit 
o At-Grade 

• Heavy Rail Transit 
o Aerial 
o At-Grade 
o Underground 

• Light Rail 
o Aerial 
o At-Grade 
o Underground 

• Street Trolly 
o At-Grade 

All project costs have been broken out into the Standard FTA cost categories 
(see section 3.1.2).  These costs have been provided in two forms: 

• Actual unit cost at date of construction 
• Adjusted unit cost to a National Average in the year 2020. 

All unit prices were further adjusted to 2020 dollars for New York City, NY.  City 
cost indexes provided by RS Means were utilized to perform these calculations.  
Cost calculations on both forms of unit prices resulted in two separate data sets 
for NYC 2020 Unit Prices.   
Refer to Appendix B for more detail. 
3.3.2 New York City Transit Cost Data: 
Cost data was provided to the estimating team from New York City Transit.  This 
data includes the following pricing databases: 
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• NYCDDC Pricing Database 
• NYSDOT Pricing Database 

This data was used as a reference when developing detailed, “Bottom Up” unit 
prices. 
 

 Assumptions 
The following assumptions were used while developing the estimate. 

• Estimate is prepared using third quarter 2020 dollars. 
• No overtime or night differential included unless specifically noted. 
• Union labor will be utilized during construction. 
• Necessary labor and equipment will be available during construction. 
• No major weather events/impacts have been considered. 
• All long lead items can be pre-purchased to meet schedule requirements. 
• Estimate is based on the premise that the design will meet all codes, law, 

ordinances, rules, and regulations in effect at the time that the estimate 
was prepared. 

The following assumptions were used while developing Top-Down Unit Prices 

• FTA Database unit prices were properly tracked during construction and 
accurately reflect the indicated construction costs. 

• No additional markups have been included as they are assumed to be 
included in the unit price. 

 Exclusions 
The following items have been excluded from the estimate: 

• Tenant relocation costs 
• Third Party commissioning costs 
• Force Account work 

 Estimate Options 
As noted in Section 3.1.4, the following three alignment options were costed for 
each of the three Feasible Alternatives (BRT, LR, CR): 

• Base Scope – Full Alignment without Broadway Junction Station 

• Broadway Junction – Full Alignment with Broadway Junction Station 

• IOS – Initial Operating Segment (4th Ave,/65th St. to Metropolitan Ave.) 
without Broadway Junction Station 

Options without a Broadway Junction Station include a 1,280 ft. long Broadway Junction 
to Atlantic Avenue pedestrian bridge.  This addition interstation connection would add 
the following estimated costs by SCC category: 

• Total Construction Cost - $41.6M 
o 20.07 Elevators & Escalators - $6.3M 



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Capital Costs 
   

03/08/2021  Page 4-6 

o 20.08 Pedestrian Bridge - $28M 
o 40.08 Temp Facilities and other indirect costs during construction - $6.3M 

• 80 Professional Services - $15M 

• 90 Contingency - $8M 
 

 

 Work Breakdown Structure 
The following Work Breakdown Structure (WBS) is very similar to the SCC 
categories, but sub-elements have been used that will both provide project-
specific information and then allow those sub-element estimates to “roll up” to the 
standard SCC categories.  The following WBS was used to track the direct costs 
for all Design Options.   
 
10  GUIDEWAY & TRACK ELEMENTS  
10.01  Guideway: At-grade exclusive right-of-way 
10.02  Guideway: At-grade semi-exclusive (allows cross-traffic) 
10.03  Guideway: At-grade in mixed traffic 
10.04  Guideway: Aerial structure 
10.05  Guideway: Built-up fill 
10.06  Guideway: Underground cut & cover 
10.07  Guideway: Underground tunnel 
10.08  Guideway: Retained cut or fill 
10.09  Track:  Direct fixation 
10.10  Track:  Embedded 
10.11  Track:  Ballasted 
10.12  Track:  Special (switches, turnouts) 
10.13  Track:  Vibration and noise dampening  
 
20  STATION, STOPS, TERMINALS, INTERMODAL  
20.01  At-grade station, stop, shelter, mall, terminal, platform  
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
20.02  Aerial station, stop, shelter, mall, terminal, platform  
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
 20.03  Underground station, stop, shelter, mall, terminal, platform   
  Side Platform, incl. canopies and amenities  
  Center Platform, incl. canopies and amenities  
  20.07  Elevators, escalators  
  Elevator, 30’ rise 
  Escalator, 30’ rise 
  20.08  Pedestrian Access Bridge 
  Station Transfer Bridge 
  Broadway Junction – Atlantic Ave Transfer Bridge 
   
 30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  
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 30.01  Administration Building:  Office, sales, storage, revenue counting  
 30.02  Light Maintenance Facility (Include service, inspection, and storage facilities and 

equipment)  
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities 

and equipment)  
30.05  Yard and Yard Track (Include yard construction, guideway and track associated 

with yard)  
   
 40  SITEWORK & SPECIAL CONDITIONS  
 40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and 

fine grading)  
 40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas, 

electric)  
  Electrical facilities / duct banks  
  Water, Sewer and Pipelines  
  Fiber Optic facilities  
 40.03  Haz. mat'l, contaminated soil removal/mitigation, ground water treatments 

(Include underground storage tanks, fuel tanks, other hazardous materials, and 
treatments, etc)  

 40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include 
other environmental mitigation not listed)  

 40.05  Site structures including retaining walls, sound walls.  
 40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks, 

paths, plazas, functional landscaping, site and station furniture, site lighting, 
signage, bike facilities, permanent fencing)  

  40.08  Temporary Facilities and other indirect costs during construction  
  Phasing time / Lost Time 
  Temporary Construction 
  Temp Power 
  Temp Facilities 
  NYAR Flagging 
  Project Supervision 
  General Conditions 
  ConEd Soft Costs 
   
 50  SYSTEMS  
 50.01  Train control and signals  
 50.02  Traffic signals and crossing protection (Include signal prioritization at 

intersections)  
 Traffic prioritization  
 50.03  Traction power supply:  substations   
 50.04  Traction power distribution:  catenary and third rail  
 50.05  Communications  
  Pathfinder Signage 
  PIDS (passenger information display system) 
  Public Address System 
  Monitoring ad Security 
  Telephone and Fiber Optic Systems 
 50.06  Fare collection system and equipment  
  On-board fare control (collection & maintenance cost)  
  Platform-based fare control  
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  Station / mezzanine-based fare control  
 50.07  Central Control (SCADA modifications)  
   
 60  ROW, LAND, EXISTING IMPROVEMENTS  
 60.01  Purchase or lease of real estate    
  
 70  VEHICLES  
 70.01  Light Rail  
 70.03  Commuter Rail  
 70.04  Bus  
 70.06  Non-revenue vehicles  
  
    
 80  PROFESSIONAL SERVICES  
 80.01  Project Development  
 80.02  Engineering  
 80.03  Project Management for Design and Construction  
 80.04  Construction Administration & Management   
 80.05  Professional Liability and other Non-Construction Insurance   
 80.06  Legal; Permits; Review Fees by other agencies, cities, etc.  
 80.07  Surveys, Testing, Investigation, Inspection  
 80.08  Start up. 
 
90  CONTINGENCY  
90.01  Allowance for Indeterminates (AFI)  
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 ESTIMATE SUMMARIES 
The following are cost summaries for each mode of transportation option.  
Additional cost details can be found in Appendix A  

 Bus Rapid Transit (BRT) – Base Scope ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 935,634,000$     66,222,000$    

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 337,748,000$     14,685,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$          305,000$          

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 346,976,000$     346,976,000$  

50 SYSTEMS 14.13 MI 24,655,000$       1,745,000$      
TOTAL CONSTRUCTION COST 1,652,943,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00    LS 26,578,000$       26,578,000$    

70 VEHICLES 26.00 VHCL 39,250,000$       1,510,000$      

80 PROFESSIONAL SERVICES 1.00    LS 611,589,000$     611,589,000$  

90 CONTINGENCY (20%) 1.00    LS 330,589,000$     330,589,000$  
TOTAL PROJECT COST 2,660,949,000$  

BRT
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 Bus Rapid Transit (BRT) – Broadway Junction ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 1,423,614,000$  100,760,000$  

20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA 408,288,000$     17,012,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$          305,000$          

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 476,685,000$     476,685,000$  

50 SYSTEMS 14.13 MI 25,160,000$       1,781,000$      
TOTAL CONSTRUCTION COST 2,341,677,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00    LS 26,578,000$       26,578,000$    

70 VEHICLES 26.00 VHCL 39,250,000$       1,510,000$      

80 PROFESSIONAL SERVICES 1.00    LS 866,420,000$     866,420,000$  

90 CONTINGENCY (20%) 1.00    LS 468,335,000$     468,335,000$  
TOTAL PROJECT COST 3,742,260,000$  

BRT - inc Brdwy Junc
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 Bus Rapid Transit (BRT) – IOS ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.53 MI 819,535,000$     71,053,000$    

20 STATION, STOPS, TERMINALS, INTERMODAL 19.00 EA 292,941,000$     15,418,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$          305,000$          

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 309,787,000$     309,787,000$  

50 SYSTEMS 11.53 MI 22,946,000$       1,989,000$      
TOTAL CONSTRUCTION COST 1,453,139,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00    LS 21,832,000$       21,832,000$    

70 VEHICLES 26.00 VHCL 39,250,000$       1,510,000$      

80 PROFESSIONAL SERVICES 1.00    LS 537,661,000$     537,661,000$  

90 CONTINGENCY (20%) 1.00    LS 290,628,000$     290,628,000$  
TOTAL PROJECT COST 2,342,510,000$  

BRT IOS
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 Light Rail Transit (LRT) – Base Scope ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 963,931,000$     68,225,000$    

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 329,554,000$     14,328,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$     2,502,000$      

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 454,676,000$     454,676,000$  

50 SYSTEMS 14.13 MI 420,740,000$     29,779,000$    
TOTAL CONSTRUCTION COST 2,349,019,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 24,525,000$       24,525,000$    

70 VEHICLES 72.00 VHCL 302,650,000$     4,203,000$      

80 PROFESSIONAL SERVICES 1.00 LS 869,138,000$     869,138,000$  

90 CONTINGENCY (20%) 1.00 LS 469,804,000$     469,804,000$  
TOTAL PROJECT COST 4,015,136,000$  

LRT
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 Light Rail Transit (LRT) – Broadway Junction ($2020)  

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 1,452,454,000$  102,801,000$     

20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA 417,082,000$     17,378,000$       

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$     2,502,000$          

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 585,885,000$     585,885,000$     

50 SYSTEMS 14.13 MI 395,212,000$     27,972,000$       
TOTAL CONSTRUCTION COST 3,030,751,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 24,525,000$       24,525,000$       

70 VEHICLES 72.00 VHCL 302,650,000$     4,203,000$          

80 PROFESSIONAL SERVICES 1.00 LS 1,121,378,000$  1,121,378,000$  

90 CONTINGENCY (20%) 1.00 LS 606,150,000$     606,150,000$     
TOTAL PROJECT COST 5,085,454,000$  

LRT - inc Brdwy Junc
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 Light Rail Transit (LRT) – IOS ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.53 MI 841,160,000$     72,928,000$    

20 STATION, STOPS, TERMINALS, INTERMODAL 19.00 EA 284,131,000$     14,954,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$     2,502,000$      

40 SITEWORK & SPECIAL CONDITIONS 1.00    LS 402,159,000$     402,159,000$  

50 SYSTEMS 11.53 MI 341,688,000$     29,624,000$    
TOTAL CONSTRUCTION COST 2,049,256,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 21,101,000$       21,101,000$    

70 VEHICLES 72.00 VHCL 302,650,000$     4,203,000$      

80 PROFESSIONAL SERVICES 1.00 LS 758,225,000$     758,225,000$  

90 CONTINGENCY (20%) 1.00 LS 409,851,000$     409,851,000$  
TOTAL PROJECT COST 3,541,083,000$  

LRT
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 Commuter Rail (CR) – Base Scope ($2020) 
 

           COMMUTER RAIL  
 

ITEM   DESCRIPTION   QTY.   
UNIT        

           TOTAL COST   UNIT COST  

              

 10   GUIDEWAY & TRACK ELEMENTS         
14.52  MI    $      496,846,000   $      34,220,000  

              

 20   STATION, STOPS, TERMINALS, INTERMODAL         
23.00  EA    $      498,483,000   $      21,673,000  

              

 30   SUPPORT FACILITIES: YARDS, SHOP, ADMIN. 
BLDGS  

     
100.00  VHCL    $      246,807,000   

$         2,468,000  
              

40  SITEWORK & SPECIAL CONDITIONS            
1.00  LS    $      440,887,000   $    440,887,000  

              
50  SYSTEMS  14.52 MI    $      466,008,000   $      32,096,000  

  TOTAL CONSTRUCTION COST        $   2,149,031,000    

              
60  ROW, LAND, EXISTING IMPROVEMENTS  1.00 LS    $         34,393,000   $      34,393,000  

              

70  VEHICLES  100.00 VHCL    $      485,513,000   
$         4,855,000  

              
80  PROFESSIONAL SERVICES  1.00 LS    $      795,141,000   $    795,141,000  

              
90  CONTINGENCY (20%)  1.00 LS    $      429,806,000   $    429,806,000  

  TOTAL PROJECT COST        $   3,893,884,000    
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 Commuter Rail (CR) – Broadway Junction ($2020) 
 

           CR - inc. Brdwy Junc  
 

ITEM   DESCRIPTION   QTY.   
UNIT        

           TOTAL COST   UNIT COST  

              

 10   GUIDEWAY & TRACK ELEMENTS         
14.52  MI    $   1,330,177,000   $      91,615,000  

              

 20   STATION, STOPS, TERMINALS, INTERMODAL         
24.00  EA    $      672,075,000   $      28,003,000  

              

 30   SUPPORT FACILITIES: YARDS, SHOP, ADMIN. 
BLDGS  

     
100.00  VHCL    $      246,807,000   

$         2,468,000  
              

40  SITEWORK & SPECIAL CONDITIONS            
1.00  LS    $      642,732,000   $    642,732,000  

              
50  SYSTEMS  14.52 MI    $      468,259,000   $      32,251,000  

  TOTAL CONSTRUCTION COST        $   3,360,050,000    

              
60  ROW, LAND, EXISTING IMPROVEMENTS  1.00 LS    $         34,393,000   $      34,393,000  

              

70  VEHICLES  100.00 VHCL    $      485,513,000   
$         4,855,000  

              
80  PROFESSIONAL SERVICES  1.00 LS    $   1,243,219,000   $ 1,243,219,000  

              
90  CONTINGENCY (20%)  1.00 LS    $      672,010,000   $    672,010,000  

  TOTAL PROJECT COST        $   5,795,185,000    
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 Commuter Rail (CR) – IOS ($2020) 

ITEM  DESCRIPTION QTY. UNIT

TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.84    MI 363,479,000$     30,689,000$    

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00    EA 420,665,000$     18,290,000$    

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 100.00 VHCL 246,807,000$     2,468,000$      

40 SITEWORK & SPECIAL CONDITIONS 1.00      LS 378,368,000$     378,368,000$  

50 SYSTEMS 11.84 MI 379,494,000$     32,041,000$    
TOTAL CONSTRUCTION COST 1,788,813,000$  

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 32,900,000$       32,900,000$    

70 VEHICLES 100.00 VHCL 485,513,000$     4,855,000$      

80 PROFESSIONAL SERVICES 1.00 LS 661,861,000$     661,861,000$  

90 CONTINGENCY (20%) 1.00 LS 357,763,000$     357,763,000$  
TOTAL PROJECT COST 3,326,850,000$  

COMMUTER RAIL IOS
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Addendum: Capital Costs with 2.5 Minute BRT Frequency 
The following tables reflect a possible increase in peak BRT service from the 5-minute headway assumed 
in this technical memo to a 2.5 minute headway to provide adequate capacity to handle projected peak 
period BRT ridership. Under this change in frequency, Tables 5.1, 5.2 and 5.3 in this technical memo 
would be replaced by the following modified tables: 

5.1 Bus Rapid Transit (BRT) – Base Scope ($2020) with 2.5 Minute Peak BRT Service* 

     BRT 
ITEM DESCRIPTION QTY. UNIT    

     TOTAL COST UNIT COST        
10 GUIDEWAY & TRACK ELEMENTS 14.13 MI  $    935,634,000 $   66,222,000        
20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA  $    337,748,000 $   14,685,000        

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. 
BLDGS 26.00 VHCL  $         7,930,000 $         305,000 

       
40 SITEWORK & SPECIAL CONDITIONS 1.00 LS  $    346,976,000 $ 346,976,000        
50 SYSTEMS 14.13 MI  $      24,655,000 $     1,745,000 

 TOTAL CONSTRUCTION COST    $ 1,652,943,000  
       

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS  $      26,578,000 $   26,578,000        
70 VEHICLES 52.00 VHCL  $      78,250,000 $     1,505,000        
80 PROFESSIONAL SERVICES 1.00 LS  $    611,589,000 $ 611,589,000        
90 CONTINGENCY (20%) 1.00 LS  $    330,589,000 $ 330,589,000 

 TOTAL PROJECT COST    $ 2,699,949,000  
       
 *Broadway Junction to Atlantic Ave Pedestrian Bridge Total Cost $      65,000,000         

 

5.2 Bus Rapid Transit (BRT) – Broadway Junction ($2020) with 2.5 Minute Peak BRT Service 

     BRT - With Broadway Junction 
ITEM DESCRIPTION QTY. UNIT    

     TOTAL COST UNIT COST        
10 GUIDEWAY & TRACK ELEMENTS 14.13 MI  $ 1,423,614,000 $    100,760,000        
20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA  $    408,288,000 $      17,012,000        

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. 
BLDGS 26.00 VHCL  $         7,930,000 $            305,000 

       
40 SITEWORK & SPECIAL CONDITIONS 1.00 LS  $    476,685,000 $    476,685,000        
50 SYSTEMS 14.13 MI  $      25,160,000 $         1,781,000 

 TOTAL CONSTRUCTION COST    $ 2,341,677,000  
       

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS  $      26,578,000 $      26,578,000        
70 VEHICLES 52.00 VHCL  $      78,250,000 $         1,505,000        
80 PROFESSIONAL SERVICES 1.00 LS  $    866,420,000 $    866,420,000        
90 CONTINGENCY (20%) 1.00 LS  $    468,335,000 $    468,335,000 

 TOTAL PROJECT COST    $ 3,781,260,000  
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5.3 Bus Rapid Transit (BRT) – IOS ($2020) with 2.5 Minute Peak BRT Service 

     BRT IOS 
ITEM DESCRIPTION QTY. UNIT    

     TOTAL COST UNIT COST        
10 GUIDEWAY & TRACK ELEMENTS 11.53 MI  $    819,535,000 $   71,053,000        
20 STATION, STOPS, TERMINALS, INTERMODAL 19.00 EA  $    292,941,000 $   15,418,000        

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. 
BLDGS 26.00 VHCL  $         7,930,000 $         305,000 

       
40 SITEWORK & SPECIAL CONDITIONS 1.00 LS  $    309,787,000 $ 309,787,000        
50 SYSTEMS 11.53 MI  $      22,946,000 $     1,989,000 

 TOTAL CONSTRUCTION COST    $ 1,453,139,000  
       

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS  $      21,832,000 $   21,832,000        
70 VEHICLES 52.00 VHCL  $      78,250,000 $     1,505,000        
80 PROFESSIONAL SERVICES 1.00 LS  $    537,661,000 $ 537,661,000        
90 CONTINGENCY (20%) 1.00 LS  $    290,628,000 $ 290,628,000 

 TOTAL PROJECT COST    $ 2,381,510,000  
       
 *Broadway Junction to Atlantic Ave Pedestrian 

Bridge Total Cost 
   $      65,000,000  
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 Bus Rapid Transit – Base Scope 
  



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 935,634,000$ 66,222,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 337,748,000$ 14,685,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$ 305,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 346,976,000$ 346,976,000$

50 SYSTEMS 14.13 MI 24,655,000$ 1,745,000$
TOTAL CONSTRUCTION COST 1,652,943,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 26,578,000$ 26,578,000$

70 VEHICLES 52.00 VHCL 78,250,000$ 1,505,000$

80 PROFESSIONAL SERVICES 1.00 LS 611,589,000$ 611,589,000$

90 CONTINGENCY (20%) 1.00 LS 330,589,000$ 330,589,000$

TOTAL PROJECT COST 2,699,949,000$

*Broadway Junction to Atlantic Ave Pedestrian Bridge
Total Cost

65,000,000$

BRT
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 428.25 100' Guideway 208,672$ 89,363,604.97$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way 21.00 100' Guideway 23,334$ 490,012.90$
10.04  Guideway: Aerial structure, 2 way 268.90 100' Guideway 2,478,123$ 666,367,264.07$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 428.25 100' Guideway 22,155$ 9,487,748.47$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.11  Track:  Ballasted, night/weekend work (Freight Track) 856.35 100' Track 116,343$ 99,630,502.75$
10.12  Track:  Special (turnouts) 32.00 EA 271,483$ 8,687,452.92$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 935,633,553$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 15.00 EA

 Side Platforms (both sides), incl. canopies and amenities 15.00 EA 567,780$ 8,516,696.60$
20.02  Aerial station, stop, shelter, mall, terminal, platform 8.00 EA

 Side Platform (both sides), incl. canopies and amenities 8.00 EA 4,037,858$ 32,302,864.50$
20.07  Elevators, escalators

 Elevators, 30' rise 27.00 EA 2,872,588$ 77,559,878.86$
 Escalators, 30' rise 54.00 EA 3,446,962$ 186,135,947.66$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 337,748,487$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.03  Re-equip existing facilities (Include service, inspection, and storage facilities and

equipment) 26.00 per vehicle 305,009$ 7,930,239.62$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 7,930,240$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

528.48 100' Guideway 62,966$ 33,276,506.18$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 428.25 LF of Wall 7,092$ 3,037,282.06$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

23.00  Allowance / Station 240,158$ 5,523,641.61$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 127,585,646$ 127,585,645.89$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 7,088,091$ 7,088,091.44$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,417,618$ 1,417,618.29$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,544,046$ 3,544,045.72$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,544,046$ 3,544,045.72$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 49,616,640$ 49,616,640.07$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST
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CONFIDENTIAL

 General Conditions (2.5% of Construction Costs) 1.00 LS 35,440,457$ 35,440,457.19$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 7,088,091$ 7,088,091.44$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 346,975,758$

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal prioritization at

intersections)
 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 26.00 EA 175,000$ 4,550,000.00$

50.05  Communications
 Pathfinder signage 23.00 Per Station 47,104$ 1,083,400.34$
 PIDS (passenger information display system) 23.00 Per Station 101,884$ 2,343,334.05$
 Public Address System 23.00 Per Station 50,000$ 1,150,000.00$
 Monitoring and Security 23.00 Per Station 31,104$ 715,400.34$
 Telephone and Fiber Optic Systems 746.00 100' Guideway 4,000$ 2,984,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 23.00 Per Station 60,209$ 1,384,800.69$

 SUB-TOTAL   <<  SYSTEMS  >> 24,654,886$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 26,578,436$ 26,578,436.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 26,578,436$

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 52.00 EA 1,500,000$ 78,000,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 78,250,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 66,117,717$ 66,117,716.93$
80.02  Engineering (8%) 1.00 LS 132,235,434$ 132,235,433.87$
80.03  Project Management for Design and Construction (8%) 1.00 LS 132,235,434$ 132,235,433.87$
80.04  Construction Administration & Management (8%) 1.00 LS 132,235,434$ 132,235,433.87$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 49,588,288$ 49,588,287.70$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 33,058,858$ 33,058,858.47$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 33,058,858$ 33,058,858.47$
80.08  Start up (2%) 1.00 LS 33,058,858$ 33,058,858.47$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 611,588,882$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 330,588,585$ 330,588,584.67$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 330,588,585$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 208,672$ 208,671.58$

 Allowance for necessary modifications via FTA Database
Scope includes complete buildout of new exclusive ROW
guideway including but not limiited to, base layers, multi level
pavement, curbs, stormwater utilities, protective barriers,
etc.

100.00 LF 1,000.00$ 100,000$ 8.00 800.00 123.34$ 98,672$ 100.00$ 10,000$ 208,672$ 2,086.72$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 1.00 100' Guideway 104,336$ 104,335.79$
 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at exiting
overpasses, demolition of sidewalk, and modifications to
allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 23,334$ 23,333.95$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 100.00$ 10,000$ 1.00 100.00 123.34$ 12,334$ 10.00$ 1,000$ 23,334$ 233.34$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,478,123$ 2,478,122.96$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,033.44 2,033.44 132.79$ 270,030$ 24,670.00$ 24,670$ 398,500$ 398,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,525.08 1,525.08 132.79$ 202,523$ 18,502.50$ 18,503$ 298,875$ 298,875.11$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 584.61 584.61 132.79$ 77,634$ 7,092.63$ 7,093$ 114,569$ 114,568.79$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 368.31 368.31 132.79$ 48,909$ 4,468.35$ 4,468$ 72,178$ 72,178.34$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, average of 2' lift
across guideway) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$

 Markups
 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups
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 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.11  Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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INFINITE CONSULTING CORP
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CHECKED BY:    SHINU CHACKO, 2/22/2021
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20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 567,780$ 567,779.77$
 Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$
 Side platforms foundation 18.00 CY 500.00$ 9,000$ 8.00 144.00 132.09$ 19,020$ 100.00$ 1,800$ 29,820$ 1,656.68$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.10 320.00 132.09$ 42,267$ 5.00$ 16,000$ 138,267$ 43.21$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 5.00$ 16,000$ 0.03 95.50 167.54$ 16,000$ 2.00$ 6,400$ 38,400$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 42,197.50$ 42,198$ 298.83 298.83 134.94$ 40,323$ 8,782.50$ 8,783$ 91,303$ 91,303.11$
 Contractors Overhead & Profit (15%) 1.00 LS 31,648.13$ 31,648$ 224.12 224.12 134.94$ 30,242$ 6,586.88$ 6,587$ 68,477$ 68,477.33$
 Bonds and Insurance (5%) 1.00 LS 12,131.78$ 12,132$ 85.91 85.91 134.94$ 11,593$ 2,524.97$ 2,525$ 26,250$ 26,249.64$
 Mobilization (3%) 1.00 LS 7,643.02$ 7,643$ 54.12 54.12 134.94$ 7,304$ 1,590.73$ 1,591$ 16,537$ 16,537.27$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 4,037,858$ 4,037,858.06$

The following line tems account for increases to the aerial
guideway construction.  It is assumed that the areial
guideway will support the aerial station platforms.  In order
to take on the additional load their foundation will need to
be strengthened and increased in size.

 Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$
 Side platforms foundation 253.00 CY 500.00$ 126,500$ 8.00 2,024.00 132.09$ 267,341$ 100.00$ 25,300$ 419,141$ 1,656.68$

 Superstructure 3,200.00 SF 40.00$ 128,000$ 1.00 3,200.00 132.09$ 422,674$ 20.00$ 64,000$ 614,674$ 192.09$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.50 1,600.00 132.09$ 211,337$ 5.00$ 16,000$ 307,337$ 96.04$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 10.00$ 32,000$ 0.06 192.00 167.54$ 32,167$ 2.00$ 6,400$ 70,567$ 22.05$
 Safety Railing 400.00 LF 125.00$ 50,000$ 0.50 200.00 132.09$ 26,417$ 25.00$ 10,000$ 86,417$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 245,072.50$ 245,073$ 2,682.95 2,682.95 132.72$ 356,087$ 48,157.50$ 48,158$ 649,317$ 649,316.86$
 Contractors Overhead & Profit (15%) 1.00 LS 183,804.38$ 183,804$ 2,012.21 2,012.21 132.72$ 267,065$ 36,118.13$ 36,118$ 486,988$ 486,987.65$
 Bonds and Insurance (5%) 1.00 LS 70,458.34$ 70,458$ 771.35 771.35 132.72$ 102,375$ 13,845.28$ 13,845$ 186,679$ 186,678.60$
 Mobilization (3%) 1.00 LS 44,388.76$ 44,389$ 485.95 485.95 132.72$ 64,496$ 8,722.53$ 8,723$ 117,608$ 117,607.52$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 32,928,329$ 32,928,328.63$

 Support of Excavation (assumed 60' deep) 51,840.00 SF 30.00$ 1,555,200$ 0.20 10,368.00 139.04$ 1,441,544$ 10.00$ 518,400$ 3,515,144$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 14,224.00 CY 30.00$ 426,720$ 0.60 8,534.40 139.04$ 1,186,604$ 10.00$ 142,240$ 1,755,564$ 123.42$
 Foundation Slab 476.00 CY 500.00$ 238,000$ 12.00 5,712.00 132.09$ 754,473$ 250.00$ 119,000$ 1,111,473$ 2,335.03$
 Underground Wall 892.00 CY 600.00$ 535,200$ 14.00 12,488.00 132.09$ 1,649,485$ 250.00$ 223,000$ 2,407,685$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 96.00 Tons 7,000.00$ 672,000$ 36.00 3,456.00 206.09$ 712,247$ 1,000.00$ 96,000$ 1,480,247$ 15,419.24$
 Roof Slab 476.00 CY 600.00$ 285,600$ 14.00 6,664.00 132.09$ 880,218$ 250.00$ 119,000$ 1,284,818$ 2,699.20$
 Side Platform 6,400.00 SF 25.00$ 160,000$ 0.20 1,280.00 132.09$ 169,070$ 10.00$ 64,000$ 393,070$ 61.42$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Misc Finishes 6,400.00 SF 60.00$ 384,000$ 0.50 3,200.00 147.95$ 473,426$ 10.00$ 64,000$ 921,426$ 143.97$
 Fire Suppression 6,400.00 SF 10.00$ 64,000$ 0.20 1,280.00 147.95$ 189,370$ 5.00$ 32,000$ 285,370$ 44.59$
 Plumbing 6,400.00 SF 10.00$ 64,000$ 0.30 1,920.00 147.95$ 284,056$ 5.00$ 32,000$ 380,056$ 59.38$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction

CONFIDENTIAL

 HVAC 6,400.00 SF 20.00$ 128,000$ 0.50 3,200.00 147.95$ 473,426$ 5.00$ 32,000$ 633,426$ 98.97$
 Electrical 6,400.00 SF 30.00$ 192,000$ 0.50 3,200.00 167.54$ 536,116$ 5.00$ 32,000$ 760,116$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,461,080.00$ 1,461,080$ 22,793.60 22,793.60 141.48$ 3,224,874$ 609,160.00$ 609,160$ 5,295,114$ 5,295,114.05$
 Contractors Overhead & Profit (15%) 1.00 LS 1,095,810.00$ 1,095,810$ 17,095.20 17,095.20 141.48$ 2,418,656$ 456,870.00$ 456,870$ 3,971,336$ 3,971,335.54$
 Bonds and Insurance (5%) 1.00 LS 420,060.50$ 420,061$ 6,553.16 6,553.16 141.48$ 927,151$ 175,133.50$ 175,134$ 1,522,345$ 1,522,345.29$
 Mobilization (3%) 1.00 LS 264,638.12$ 264,638$ 4,128.49 4,128.49 141.48$ 584,105$ 110,334.11$ 110,334$ 959,078$ 959,077.53$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven piles) 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
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EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction

CONFIDENTIAL

 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.03  Re-equip existing facilities (Include service, inspection, and storage

facilities and equipment) 1.00 per vehicle 305,009$ 305,009.22$

 Budget developed from FTA Database 1.00 per vehicle 100,000.00$ 100,000$ 1,500.00 1,500.00 123.34$ 185,009$ 20,000.00$ 20,000$ 305,009$ 305,009.22$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction

CONFIDENTIAL

Page 11 of 19



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40
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 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 235,324,636$ 235,324,635.74$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 127,585,645.89$ 127,585,646$ - -$ -$ 127,585,646$ 127,585,645.89$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 7,088,091.44$ 7,088,091$ - -$ -$ 7,088,091$ 7,088,091.44$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,417,618.29$ 1,417,618$ - -$ -$ 1,417,618$ 1,417,618.29$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,544,045.72$ 3,544,046$ - -$ -$ 3,544,046$ 3,544,045.72$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,544,045.72$ 3,544,046$ - -$ -$ 3,544,046$ 3,544,045.72$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 49,616,640.07$ 49,616,640$ - -$ -$ 49,616,640$ 49,616,640.07$
 General Conditions (2.5% of Construction Costs) 1.00 LS 35,440,457.19$ 35,440,457$ - -$ -$ 35,440,457$ 35,440,457.19$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 7,088,091.44$ 7,088,091$ - -$ -$ 7,088,091$ 7,088,091.44$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal

prioritization at intersections)
 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$

 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet, controller,
etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 1.00 EA 105,000.00$ 105,000$ 365.59 365.59 167.54$ 61,250$ 8,750.00$ 8,750$ 175,000$ 175,000.00$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 26,578,436.00$ 26,578,436$ - - -$ -$ -$ -$ 26,578,436$ 26,578,436.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 1.00 EA 1,500,000.00$ 1,500,000$ - -$ -$ 1,500,000$ 1,500,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 66,117,717$ 66,117,716.93$

 Project Development (4%) 4.00 % 1,652,942,923.36$ 66,117,717$ - -$ -$ 66,117,717$

80.02  Engineering (8%) 1.00 LS 132,235,434$ 132,235,433.87$
 Engineering (8%) 8.00 % 1,652,942,923.36$ 132,235,434$ - -$ -$ 132,235,434$

80.03  Project Management for Design and Construction (8%) 1.00 LS 132,235,434$ 132,235,433.87$
 Project Management for Design and Construction (8%) 8.00 % 1,652,942,923.36$ 132,235,434$ - -$ -$ 132,235,434$

80.04  Construction Administration & Management (8%) 1.00 LS 132,235,434$ 132,235,433.87$
 Construction Administration & Management (8%) 8.00 % 1,652,942,923.36$ 132,235,434$ - -$ -$ 132,235,434$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 49,588,288$ 49,588,287.70$

 Liability & Insurance (3%) 3.00 % 1,652,942,923.36$ 49,588,288$ - -$ -$ 49,588,288$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 33,058,858$ 33,058,858.47$

 Permits & Review Fees (2%) 2.00 % 1,652,942,923.36$ 33,058,858$ - -$ -$ 33,058,858$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 33,058,858$ 33,058,858.47$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 1,652,942,923.36$ 33,058,858$ - -$ -$ 33,058,858$

80.08  Start up (2%) 1.00 LS 33,058,858$ 33,058,858.47$
 Startup (2%) 2.00 % 1,652,942,923.36$ 33,058,858$ - -$ -$ 33,058,858$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80

Work Assignment #14
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Brooklyn Queens Connector
Bus Rapid Transit w/o Broadway Junction
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 330,588,585$ 330,588,584.67$

 Allowance for Indeterminates (AFI) 20.00 % 1,652,942,923.36$ 330,588,585$ - -$ -$ 330,588,585$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Capital Costs 
   

03/08/2021  Page 6-20 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Bus Rapid Transit – Broadway Junction 
 

  



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 1,423,614,000$ 100,760,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA 408,288,000$ 17,012,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$ 305,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 476,685,000$ 476,685,000$

50 SYSTEMS 14.13 MI 25,160,000$ 1,781,000$
TOTAL CONSTRUCTION COST 2,341,677,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 26,578,000$ 26,578,000$

70 VEHICLES 52.00 VHCL 78,250,000$ 1,505,000$

80 PROFESSIONAL SERVICES 1.00 LS 866,420,000$ 866,420,000$

90 CONTINGENCY (20%) 1.00 LS 468,335,000$ 468,335,000$

TOTAL PROJECT COST 3,781,260,000$

BRT - inc Brdwy Junc
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 428.25 100' Guideway 208,672$ 89,363,604.97$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way 21.00 100' Guideway 23,334$ 490,012.90$
10.04  Guideway: Aerial structure, 2 way 268.90 100' Guideway 2,478,123$ 666,367,264.07$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 428.25 100' Guideway 22,155$ 9,487,748.47$
10.06  Guideway: Underground cut & cover 16.75 100' Guideway 5,783,382$ 96,871,651.64$
10.07  Guideway: Underground tunnel 37.00 100' Guideway 10,570,501$ 391,108,525.08$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.11  Track:  Ballasted, night/weekend work (Freight Track) 856.35 100' Track 116,343$ 99,630,502.75$
10.12  Track:  Special (turnouts) 32.00 EA 271,483$ 8,687,452.92$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 1,423,613,730$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 14.50 EA

 Side Platforms (both sides), incl. canopies and amenities 14.50 EA 567,780$ 8,232,806.72$
20.02  Aerial station, stop, shelter, mall, terminal, platform 8.00 EA

 Side Platform (both sides), incl. canopies and amenities 8.00 EA 4,037,858$ 32,302,864.50$
20.03  Underground station, stop, shelter, mall, terminal, platform 1.50 EA

 Side Platform (both sides), incl. canopies and amenities 1.50 EA 32,928,329$ 49,392,492.95$
20.07  Elevators, escalators

 Elevators, 30' rise 33.00 EA 2,872,588$ 94,795,407.49$
 Escalators, 30' rise 62.00 EA 3,446,962$ 213,711,643.60$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 400.00 LF 24,631$ 9,852,418.75$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 408,287,634$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.02  Re-equip existing facilities (Include service, inspection, and storage facilities and

equipment) 26.00 per vehicle 305,009$ 7,930,239.62$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 7,930,240$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

528.48 100' Guideway 62,966$ 33,276,506.18$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 145.00 100' Utility Run 554,559$ 80,411,047.15$
 Water, Sewer and Pipelines 145.00 100' Utility Run 130,984$ 18,992,698.65$
 Fiber Optic facilities 145.00 100' Utility Run 12,594$ 1,826,107.68$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 428.25 LF of Wall 7,092$ 3,037,282.06$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

24.00  Allowance / Station 240,158$ 5,763,799.94$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 180,746,931$ 180,746,930.98$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 10,041,496$ 10,041,496.17$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,008,299$ 2,008,299.23$

BRT - inc Brdwy Junc

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

Page 3 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

BRT - inc Brdwy Junc

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

 Temp Facilities (0.25% of Construction Costs) 1.00 LS 5,020,748$ 5,020,748.08$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 5,020,748$ 5,020,748.08$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 70,290,473$ 70,290,473.16$
 General Conditions (2.5% of Construction Costs) 1.00 LS 50,207,481$ 50,207,480.83$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 10,041,496$ 10,041,496.17$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 476,685,114$

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal prioritization at

intersections)
 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 26.00 EA 175,000$ 4,550,000.00$

50.05  Communications
 Pathfinder signage 24.00 Per Station 47,104$ 1,130,504.71$
 PIDS (passenger information display system) 24.00 Per Station 101,884$ 2,445,218.14$
 Public Address System 24.00 Per Station 50,000$ 1,200,000.00$
 Monitoring and Security 24.00 Per Station 31,104$ 746,504.71$
 Telephone and Fiber Optic Systems 799.75 100' Guideway 4,000$ 3,199,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 24.00 Per Station 60,209$ 1,445,009.41$

 SUB-TOTAL   <<  SYSTEMS  >> 25,160,188$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 26,578,436$ 26,578,436.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 26,578,436$

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 52.00 EA 1,500,000$ 78,000,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 78,250,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 93,667,076$ 93,667,076.23$
80.02  Engineering (8%) 1.00 LS 187,334,152$ 187,334,152.46$
80.03  Project Management for Design and Construction (8%) 1.00 LS 187,334,152$ 187,334,152.46$
80.04  Construction Administration & Management (8%) 1.00 LS 187,334,152$ 187,334,152.46$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 70,250,307$ 70,250,307.17$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 46,833,538$ 46,833,538.12$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 46,833,538$ 46,833,538.12$
80.08  Start up (2%) 1.00 LS 46,833,538$ 46,833,538.12$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 866,420,455$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 468,335,381$ 468,335,381.16$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 468,335,381$

Page 4 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

BRT - inc Brdwy Junc
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 208,672$ 208,671.58$

 Allowance for necessary modifications via FTA Database
Scope includes complete buildout of new exclusive ROW
guideway including but not limiited to, base layers, multi level
pavement, curbs, stormwater utilities, protective barriers,
etc.

100.00 LF 1,000.00$ 100,000$ 8.00 800.00 123.34$ 98,672$ 100.00$ 10,000$ 208,672$ 2,086.72$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 1.00 100' Guideway 104,336$ 104,335.79$
 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at exiting
overpasses, demolition of sidewalk, and modifications to
allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 23,334$ 23,333.95$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 100.00$ 10,000$ 1.00 100.00 123.34$ 12,334$ 10.00$ 1,000$ 23,334$ 233.34$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,478,123$ 2,478,122.96$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,033.44 2,033.44 132.79$ 270,030$ 24,670.00$ 24,670$ 398,500$ 398,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,525.08 1,525.08 132.79$ 202,523$ 18,502.50$ 18,503$ 298,875$ 298,875.11$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 584.61 584.61 132.79$ 77,634$ 7,092.63$ 7,093$ 114,569$ 114,568.79$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 368.31 368.31 132.79$ 48,909$ 4,468.35$ 4,468$ 72,178$ 72,178.34$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10

Work Assignment #14
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Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, average of 2' lift
across guideway) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$

 Markups
 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

Page 7 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.11  Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 567,780$ 567,779.77$
 Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$
 Side platforms foundation 18.00 CY 500.00$ 9,000$ 8.00 144.00 132.09$ 19,020$ 100.00$ 1,800$ 29,820$ 1,656.68$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.10 320.00 132.09$ 42,267$ 5.00$ 16,000$ 138,267$ 43.21$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 5.00$ 16,000$ 0.03 95.50 167.54$ 16,000$ 2.00$ 6,400$ 38,400$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 42,197.50$ 42,198$ 298.83 298.83 134.94$ 40,323$ 8,782.50$ 8,783$ 91,303$ 91,303.11$
 Contractors Overhead & Profit (15%) 1.00 LS 31,648.13$ 31,648$ 224.12 224.12 134.94$ 30,242$ 6,586.88$ 6,587$ 68,477$ 68,477.33$
 Bonds and Insurance (5%) 1.00 LS 12,131.78$ 12,132$ 85.91 85.91 134.94$ 11,593$ 2,524.97$ 2,525$ 26,250$ 26,249.64$
 Mobilization (3%) 1.00 LS 7,643.02$ 7,643$ 54.12 54.12 134.94$ 7,304$ 1,590.73$ 1,591$ 16,537$ 16,537.27$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 4,037,858$ 4,037,858.06$

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$

 Side platforms foundation 253.00 CY 500.00$ 126,500$ 8.00 2,024.00 132.09$ 267,341$ 100.00$ 25,300$ 419,141$ 1,656.68$
 Superstructure 3,200.00 SF 40.00$ 128,000$ 1.00 3,200.00 132.09$ 422,674$ 20.00$ 64,000$ 614,674$ 192.09$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.50 1,600.00 132.09$ 211,337$ 5.00$ 16,000$ 307,337$ 96.04$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 10.00$ 32,000$ 0.06 192.00 167.54$ 32,167$ 2.00$ 6,400$ 70,567$ 22.05$
 Safety Railing 400.00 LF 125.00$ 50,000$ 0.50 200.00 132.09$ 26,417$ 25.00$ 10,000$ 86,417$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 245,072.50$ 245,073$ 2,682.95 2,682.95 132.72$ 356,087$ 48,157.50$ 48,158$ 649,317$ 649,316.86$
 Contractors Overhead & Profit (15%) 1.00 LS 183,804.38$ 183,804$ 2,012.21 2,012.21 132.72$ 267,065$ 36,118.13$ 36,118$ 486,988$ 486,987.65$
 Bonds and Insurance (5%) 1.00 LS 70,458.34$ 70,458$ 771.35 771.35 132.72$ 102,375$ 13,845.28$ 13,845$ 186,679$ 186,678.60$
 Mobilization (3%) 1.00 LS 44,388.76$ 44,389$ 485.95 485.95 132.72$ 64,496$ 8,722.53$ 8,723$ 117,608$ 117,607.52$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 32,928,329$ 32,928,328.63$

 Support of Excavation (assumed 60' deep) 51,840.00 SF 30.00$ 1,555,200$ 0.20 10,368.00 139.04$ 1,441,544$ 10.00$ 518,400$ 3,515,144$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 14,224.00 CY 30.00$ 426,720$ 0.60 8,534.40 139.04$ 1,186,604$ 10.00$ 142,240$ 1,755,564$ 123.42$
 Foundation Slab 476.00 CY 500.00$ 238,000$ 12.00 5,712.00 132.09$ 754,473$ 250.00$ 119,000$ 1,111,473$ 2,335.03$
 Underground Wall 892.00 CY 600.00$ 535,200$ 14.00 12,488.00 132.09$ 1,649,485$ 250.00$ 223,000$ 2,407,685$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 96.00 Tons 7,000.00$ 672,000$ 36.00 3,456.00 206.09$ 712,247$ 1,000.00$ 96,000$ 1,480,247$ 15,419.24$
 Roof Slab 476.00 CY 600.00$ 285,600$ 14.00 6,664.00 132.09$ 880,218$ 250.00$ 119,000$ 1,284,818$ 2,699.20$
 Side Platform 6,400.00 SF 25.00$ 160,000$ 0.20 1,280.00 132.09$ 169,070$ 10.00$ 64,000$ 393,070$ 61.42$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Misc Finishes 6,400.00 SF 60.00$ 384,000$ 0.50 3,200.00 147.95$ 473,426$ 10.00$ 64,000$ 921,426$ 143.97$
 Fire Suppression 6,400.00 SF 10.00$ 64,000$ 0.20 1,280.00 147.95$ 189,370$ 5.00$ 32,000$ 285,370$ 44.59$
 Plumbing 6,400.00 SF 10.00$ 64,000$ 0.30 1,920.00 147.95$ 284,056$ 5.00$ 32,000$ 380,056$ 59.38$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 HVAC 6,400.00 SF 20.00$ 128,000$ 0.50 3,200.00 147.95$ 473,426$ 5.00$ 32,000$ 633,426$ 98.97$
 Electrical 6,400.00 SF 30.00$ 192,000$ 0.50 3,200.00 167.54$ 536,116$ 5.00$ 32,000$ 760,116$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,461,080.00$ 1,461,080$ 22,793.60 22,793.60 141.48$ 3,224,874$ 609,160.00$ 609,160$ 5,295,114$ 5,295,114.05$
 Contractors Overhead & Profit (15%) 1.00 LS 1,095,810.00$ 1,095,810$ 17,095.20 17,095.20 141.48$ 2,418,656$ 456,870.00$ 456,870$ 3,971,336$ 3,971,335.54$
 Bonds and Insurance (5%) 1.00 LS 420,060.50$ 420,061$ 6,553.16 6,553.16 141.48$ 927,151$ 175,133.50$ 175,134$ 1,522,345$ 1,522,345.29$
 Mobilization (3%) 1.00 LS 264,638.12$ 264,638$ 4,128.49 4,128.49 141.48$ 584,105$ 110,334.11$ 110,334$ 959,078$ 959,077.53$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$
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EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.02  Re-equip existing facilities (Include service, inspection, and storage

facilities and equipment) 1.00 per vehicle 305,009$ 305,009.22$

 Budget developed from FTA Database 1.00 per vehicle 100,000.00$ 100,000$ 1,500.00 1,500.00 123.34$ 185,009$ 20,000.00$ 20,000$ 305,009$ 305,009.22$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL

 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 333,377,673$ 333,377,672.69$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 180,746,930.98$ 180,746,931$ - -$ -$ 180,746,931$ 180,746,930.98$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 10,041,496.17$ 10,041,496$ - -$ -$ 10,041,496$ 10,041,496.17$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,008,299.23$ 2,008,299$ - -$ -$ 2,008,299$ 2,008,299.23$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 5,020,748.08$ 5,020,748$ - -$ -$ 5,020,748$ 5,020,748.08$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 5,020,748.08$ 5,020,748$ - -$ -$ 5,020,748$ 5,020,748.08$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 70,290,473.16$ 70,290,473$ - -$ -$ 70,290,473$ 70,290,473.16$
 General Conditions (2.5% of Construction Costs) 1.00 LS 50,207,480.83$ 50,207,481$ - -$ -$ 50,207,481$ 50,207,480.83$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 10,041,496.17$ 10,041,496$ - -$ -$ 10,041,496$ 10,041,496.17$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal

prioritization at intersections)
 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$

 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet, controller,
etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 1.00 EA 105,000.00$ 105,000$ 365.59 365.59 167.54$ 61,250$ 8,750.00$ 8,750$ 175,000$ 175,000.00$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 26,578,436.00$ 26,578,436$ - - -$ -$ -$ -$ 26,578,436$ 26,578,436.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 1.00 EA 1,500,000.00$ 1,500,000$ - -$ -$ 1,500,000$ 1,500,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 93,667,076$ 93,667,076.23$

 Project Development (4%) 4.00 % 2,341,676,905.78$ 93,667,076$ - -$ -$ 93,667,076$

80.02  Engineering (8%) 1.00 LS 187,334,152$ 187,334,152.46$
 Engineering (8%) 8.00 % 2,341,676,905.78$ 187,334,152$ - -$ -$ 187,334,152$

80.03  Project Management for Design and Construction (8%) 1.00 LS 187,334,152$ 187,334,152.46$
 Project Management for Design and Construction (8%) 8.00 % 2,341,676,905.78$ 187,334,152$ - -$ -$ 187,334,152$

80.04  Construction Administration & Management (8%) 1.00 LS 187,334,152$ 187,334,152.46$
 Construction Administration & Management (8%) 8.00 % 2,341,676,905.78$ 187,334,152$ - -$ -$ 187,334,152$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 70,250,307$ 70,250,307.17$

 Liability & Insurance (3%) 3.00 % 2,341,676,905.78$ 70,250,307$ - -$ -$ 70,250,307$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 46,833,538$ 46,833,538.12$

 Permits & Review Fees (2%) 2.00 % 2,341,676,905.78$ 46,833,538$ - -$ -$ 46,833,538$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 46,833,538$ 46,833,538.12$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 2,341,676,905.78$ 46,833,538$ - -$ -$ 46,833,538$

80.08  Start up (2%) 1.00 LS 46,833,538$ 46,833,538.12$
 Startup (2%) 2.00 % 2,341,676,905.78$ 46,833,538$ - -$ -$ 46,833,538$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 468,335,381$ 468,335,381.16$

 Allowance for Indeterminates (AFI) 20.00 % 2,341,676,905.78$ 468,335,381$ - -$ -$ 468,335,381$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit w/ Broadway Junction

CONFIDENTIAL
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Capital Costs 
   

03/08/2021  Page 6-21 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Bus Rapid Transit – Initial Operating Segment 
 

  



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.53 MI 819,535,000$ 71,053,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 19.00 EA 292,941,000$ 15,418,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 26.00 VHCL 7,930,000$ 305,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 309,787,000$ 309,787,000$

50 SYSTEMS 11.53 MI 22,946,000$ 1,989,000$
TOTAL CONSTRUCTION COST 1,453,139,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 21,832,000$ 21,832,000$

70 VEHICLES 52.00 VHCL 78,250,000$ 1,505,000$

80 PROFESSIONAL SERVICES 1.00 LS 537,661,000$ 537,661,000$

90 CONTINGENCY (20%) 1.00 LS 290,628,000$ 290,628,000$

TOTAL PROJECT COST 2,381,510,000$

*Broadway Junction to Atlantic Ave Pedestrian Bridge
Total Cost

65,000,000$

BRT IOS
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 341.25 100' Guideway 208,672$ 71,209,177.34$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way - 100' Guideway 23,334$ -$
10.04  Guideway: Aerial structure, 2 way 239.90 100' Guideway 2,478,123$ 594,501,698.22$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 341.25 100' Guideway 22,155$ 7,560,289.93$
10.08  Guideway: Retained cut or fill 81.60 100' Guideway 532,145$ 43,423,050.45$
10.11  Track:  Ballasted, night/weekend work (Freight Track) 679.60 100' Track 116,343$ 79,066,841.44$
10.12  Track:  Special (turnouts) 25.00 EA 271,483$ 6,787,072.59$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 819,534,720$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 12.00 EA

 Side Platforms (both sides), incl. canopies and amenities 12.00 EA 567,780$ 6,813,357.28$
20.02  Aerial station, stop, shelter, mall, terminal, platform 7.00 EA

 Side Platform (both sides), incl. canopies and amenities 7.00 EA 4,037,858$ 28,265,006.43$
20.07  Elevators, escalators

 Elevators, 30' rise 23.00 EA 2,872,588$ 66,069,526.43$
 Escalators, 30' rise 46.00 EA 3,446,962$ 158,560,251.71$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 292,941,241$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.02  Re-equip existing facilities (Include service, inspection, and storage facilities and

equipment) 26.00 per vehicle 305,009$ 7,930,239.62$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 7,930,240$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

414.68 100' Guideway 62,966$ 26,110,924.88$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 341.25 LF of Wall 7,092$ 2,420,251.03$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

19.00  Allowance / Station 240,158$ 4,563,008.29$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 112,163,378$ 112,163,378.11$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 6,231,299$ 6,231,298.78$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,246,260$ 1,246,259.76$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,115,649$ 3,115,649.39$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,115,649$ 3,115,649.39$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 43,619,091$ 43,619,091.49$

BRT IOS

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

BRT IOS

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL

 General Conditions (2.5% of Construction Costs) 1.00 LS 31,156,494$ 31,156,493.92$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 6,231,299$ 6,231,298.78$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 309,786,996$

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal prioritization at

intersections)
 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 26.00 EA 175,000$ 4,550,000.00$

50.05  Communications
 Pathfinder signage 19.00 Per Station 47,104$ 894,982.89$
 PIDS (passenger information display system) 19.00 Per Station 101,884$ 1,935,797.69$
 Public Address System 19.00 Per Station 50,000$ 950,000.00$
 Monitoring and Security 19.00 Per Station 31,104$ 590,982.89$
 Telephone and Fiber Optic Systems 609.00 100' Guideway 4,000$ 2,436,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 19.00 Per Station 60,209$ 1,143,965.79$

 SUB-TOTAL   <<  SYSTEMS  >> 22,945,680$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 21,832,133$ 21,832,133.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 21,832,133$

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 52.00 EA 1,500,000$ 78,000,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 78,250,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 58,125,555$ 58,125,555.05$
80.02  Engineering (8%) 1.00 LS 116,251,110$ 116,251,110.11$
80.03  Project Management for Design and Construction (8%) 1.00 LS 116,251,110$ 116,251,110.11$
80.04  Construction Administration & Management (8%) 1.00 LS 116,251,110$ 116,251,110.11$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 43,594,166$ 43,594,166.29$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 29,062,778$ 29,062,777.53$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 29,062,778$ 29,062,777.53$
80.08  Start up (2%) 1.00 LS 29,062,778$ 29,062,777.53$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 537,661,384$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 290,627,775$ 290,627,775.27$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 290,627,775$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 208,672$ 208,671.58$

 Allowance for necessary modifications via FTA Database
Scope includes complete buildout of new exclusive ROW
guideway including but not limiited to, base layers, multi level
pavement, curbs, stormwater utilities, protective barriers,
etc.

100.00 LF 1,000.00$ 100,000$ 8.00 800.00 123.34$ 98,672$ 100.00$ 10,000$ 208,672$ 2,086.72$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 1.00 100' Guideway 104,336$ 104,335.79$
 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at exiting
overpasses, demolition of sidewalk, and modifications to
allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 23,334$ 23,333.95$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 100.00$ 10,000$ 1.00 100.00 123.34$ 12,334$ 10.00$ 1,000$ 23,334$ 233.34$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,478,123$ 2,478,122.96$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,033.44 2,033.44 132.79$ 270,030$ 24,670.00$ 24,670$ 398,500$ 398,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,525.08 1,525.08 132.79$ 202,523$ 18,502.50$ 18,503$ 298,875$ 298,875.11$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 584.61 584.61 132.79$ 77,634$ 7,092.63$ 7,093$ 114,569$ 114,568.79$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 368.31 368.31 132.79$ 48,909$ 4,468.35$ 4,468$ 72,178$ 72,178.34$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, average of 2' lift
across guideway) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$

 Markups
 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
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 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.11  Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 567,780$ 567,779.77$
 Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$
 Side platforms foundation 18.00 CY 500.00$ 9,000$ 8.00 144.00 132.09$ 19,020$ 100.00$ 1,800$ 29,820$ 1,656.68$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.10 320.00 132.09$ 42,267$ 5.00$ 16,000$ 138,267$ 43.21$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 5.00$ 16,000$ 0.03 95.50 167.54$ 16,000$ 2.00$ 6,400$ 38,400$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 42,197.50$ 42,198$ 298.83 298.83 134.94$ 40,323$ 8,782.50$ 8,783$ 91,303$ 91,303.11$
 Contractors Overhead & Profit (15%) 1.00 LS 31,648.13$ 31,648$ 224.12 224.12 134.94$ 30,242$ 6,586.88$ 6,587$ 68,477$ 68,477.33$
 Bonds and Insurance (5%) 1.00 LS 12,131.78$ 12,132$ 85.91 85.91 134.94$ 11,593$ 2,524.97$ 2,525$ 26,250$ 26,249.64$
 Mobilization (3%) 1.00 LS 7,643.02$ 7,643$ 54.12 54.12 134.94$ 7,304$ 1,590.73$ 1,591$ 16,537$ 16,537.27$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 4,037,858$ 4,037,858.06$

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 593.00 CY 30.00$ 17,790$ 0.60 355.80 139.04$ 49,470$ 10.00$ 5,930$ 73,190$ 123.42$

 Side platforms foundation 253.00 CY 500.00$ 126,500$ 8.00 2,024.00 132.09$ 267,341$ 100.00$ 25,300$ 419,141$ 1,656.68$
 Superstructure 3,200.00 SF 40.00$ 128,000$ 1.00 3,200.00 132.09$ 422,674$ 20.00$ 64,000$ 614,674$ 192.09$
 Side Platform 3,200.00 SF 25.00$ 80,000$ 0.50 1,600.00 132.09$ 211,337$ 5.00$ 16,000$ 307,337$ 96.04$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Shelters (one per platform) 2.00 EA 10,000.00$ 20,000$ 40.00 80.00 123.34$ 9,867$ 500.00$ 1,000$ 30,867$ 15,433.58$
 Lighting 3,200.00 SF 10.00$ 32,000$ 0.06 192.00 167.54$ 32,167$ 2.00$ 6,400$ 70,567$ 22.05$
 Safety Railing 400.00 LF 125.00$ 50,000$ 0.50 200.00 132.09$ 26,417$ 25.00$ 10,000$ 86,417$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 245,072.50$ 245,073$ 2,682.95 2,682.95 132.72$ 356,087$ 48,157.50$ 48,158$ 649,317$ 649,316.86$
 Contractors Overhead & Profit (15%) 1.00 LS 183,804.38$ 183,804$ 2,012.21 2,012.21 132.72$ 267,065$ 36,118.13$ 36,118$ 486,988$ 486,987.65$
 Bonds and Insurance (5%) 1.00 LS 70,458.34$ 70,458$ 771.35 771.35 132.72$ 102,375$ 13,845.28$ 13,845$ 186,679$ 186,678.60$
 Mobilization (3%) 1.00 LS 44,388.76$ 44,389$ 485.95 485.95 132.72$ 64,496$ 8,722.53$ 8,723$ 117,608$ 117,607.52$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 32,928,329$ 32,928,328.63$

 Support of Excavation (assumed 60' deep) 51,840.00 SF 30.00$ 1,555,200$ 0.20 10,368.00 139.04$ 1,441,544$ 10.00$ 518,400$ 3,515,144$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 14,224.00 CY 30.00$ 426,720$ 0.60 8,534.40 139.04$ 1,186,604$ 10.00$ 142,240$ 1,755,564$ 123.42$
 Foundation Slab 476.00 CY 500.00$ 238,000$ 12.00 5,712.00 132.09$ 754,473$ 250.00$ 119,000$ 1,111,473$ 2,335.03$
 Underground Wall 892.00 CY 600.00$ 535,200$ 14.00 12,488.00 132.09$ 1,649,485$ 250.00$ 223,000$ 2,407,685$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 96.00 Tons 7,000.00$ 672,000$ 36.00 3,456.00 206.09$ 712,247$ 1,000.00$ 96,000$ 1,480,247$ 15,419.24$
 Roof Slab 476.00 CY 600.00$ 285,600$ 14.00 6,664.00 132.09$ 880,218$ 250.00$ 119,000$ 1,284,818$ 2,699.20$
 Side Platform 6,400.00 SF 25.00$ 160,000$ 0.20 1,280.00 132.09$ 169,070$ 10.00$ 64,000$ 393,070$ 61.42$
 Tactile warning strip 400.00 LF 65.00$ 26,000$ 0.50 200.00 123.34$ 24,668$ 10.00$ 4,000$ 54,668$ 136.67$
 Misc Finishes 6,400.00 SF 60.00$ 384,000$ 0.50 3,200.00 147.95$ 473,426$ 10.00$ 64,000$ 921,426$ 143.97$
 Fire Suppression 6,400.00 SF 10.00$ 64,000$ 0.20 1,280.00 147.95$ 189,370$ 5.00$ 32,000$ 285,370$ 44.59$
 Plumbing 6,400.00 SF 10.00$ 64,000$ 0.30 1,920.00 147.95$ 284,056$ 5.00$ 32,000$ 380,056$ 59.38$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 HVAC 6,400.00 SF 20.00$ 128,000$ 0.50 3,200.00 147.95$ 473,426$ 5.00$ 32,000$ 633,426$ 98.97$
 Electrical 6,400.00 SF 30.00$ 192,000$ 0.50 3,200.00 167.54$ 536,116$ 5.00$ 32,000$ 760,116$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,461,080.00$ 1,461,080$ 22,793.60 22,793.60 141.48$ 3,224,874$ 609,160.00$ 609,160$ 5,295,114$ 5,295,114.05$
 Contractors Overhead & Profit (15%) 1.00 LS 1,095,810.00$ 1,095,810$ 17,095.20 17,095.20 141.48$ 2,418,656$ 456,870.00$ 456,870$ 3,971,336$ 3,971,335.54$
 Bonds and Insurance (5%) 1.00 LS 420,060.50$ 420,061$ 6,553.16 6,553.16 141.48$ 927,151$ 175,133.50$ 175,134$ 1,522,345$ 1,522,345.29$
 Mobilization (3%) 1.00 LS 264,638.12$ 264,638$ 4,128.49 4,128.49 141.48$ 584,105$ 110,334.11$ 110,334$ 959,078$ 959,077.53$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
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 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.02  Re-equip existing facilities (Include service, inspection, and storage

facilities and equipment) 1.00 per vehicle 305,009$ 305,009.22$

 Budget developed from FTA Database 1.00 per vehicle 100,000.00$ 100,000$ 1,500.00 1,500.00 123.34$ 185,009$ 20,000.00$ 20,000$ 305,009$ 305,009.22$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 206,879,120$ 206,879,119.62$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 112,163,378.11$ 112,163,378$ - -$ -$ 112,163,378$ 112,163,378.11$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 6,231,298.78$ 6,231,299$ - -$ -$ 6,231,299$ 6,231,298.78$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,246,259.76$ 1,246,260$ - -$ -$ 1,246,260$ 1,246,259.76$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,115,649.39$ 3,115,649$ - -$ -$ 3,115,649$ 3,115,649.39$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,115,649.39$ 3,115,649$ - -$ -$ 3,115,649$ 3,115,649.39$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 43,619,091.49$ 43,619,091$ - -$ -$ 43,619,091$ 43,619,091.49$
 General Conditions (2.5% of Construction Costs) 1.00 LS 31,156,493.92$ 31,156,494$ - -$ -$ 31,156,494$ 31,156,493.92$
 ConEd Soft Costs (0.5% of Construction Costs) 1.00 LS 6,231,298.78$ 6,231,299$ - -$ -$ 6,231,299$ 6,231,298.78$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.02  Traffic signals and crossing protection (Include signal

prioritization at intersections)
 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$

 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet, controller,
etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

50.04  Traction power distribution:  catenary and third rail
 Battery Charging Stands/Yard 1.00 EA 105,000.00$ 105,000$ 365.59 365.59 167.54$ 61,250$ 8,750.00$ 8,750$ 175,000$ 175,000.00$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 21,832,133.00$ 21,832,133$ - - -$ -$ -$ -$ 21,832,133$ 21,832,133.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.04  Bus

 Articulated Electric Bus 1.00 EA 1,500,000.00$ 1,500,000$ - -$ -$ 1,500,000$ 1,500,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 58,125,555$ 58,125,555.05$

 Project Development (4%) 4.00 % 1,453,138,876.36$ 58,125,555$ - -$ -$ 58,125,555$

80.02  Engineering (8%) 1.00 LS 116,251,110$ 116,251,110.11$
 Engineering (8%) 8.00 % 1,453,138,876.36$ 116,251,110$ - -$ -$ 116,251,110$

80.03  Project Management for Design and Construction (8%) 1.00 LS 116,251,110$ 116,251,110.11$
 Project Management for Design and Construction (8%) 8.00 % 1,453,138,876.36$ 116,251,110$ - -$ -$ 116,251,110$

80.04  Construction Administration & Management (8%) 1.00 LS 116,251,110$ 116,251,110.11$
 Construction Administration & Management (8%) 8.00 % 1,453,138,876.36$ 116,251,110$ - -$ -$ 116,251,110$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 43,594,166$ 43,594,166.29$

 Liability & Insurance (3%) 3.00 % 1,453,138,876.36$ 43,594,166$ - -$ -$ 43,594,166$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 29,062,778$ 29,062,777.53$

 Permits & Review Fees (2%) 2.00 % 1,453,138,876.36$ 29,062,778$ - -$ -$ 29,062,778$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 29,062,778$ 29,062,777.53$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 1,453,138,876.36$ 29,062,778$ - -$ -$ 29,062,778$

80.08  Start up (2%) 1.00 LS 29,062,778$ 29,062,777.53$
 Startup (2%) 2.00 % 1,453,138,876.36$ 29,062,778$ - -$ -$ 29,062,778$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 290,627,775$ 290,627,775.27$

 Allowance for Indeterminates (AFI) 20.00 % 1,453,138,876.36$ 290,627,775$ - -$ -$ 290,627,775$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Bus Rapid Transit (Initial Operating Section) w/o Broadway Junction

CONFIDENTIAL
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 963,931,000$ 68,225,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 329,554,000$ 14,328,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$ 2,502,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 454,676,000$ 454,676,000$

50 SYSTEMS 14.13 MI 420,740,000$ 29,779,000$
TOTAL CONSTRUCTION COST 2,349,019,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 24,525,000$ 24,525,000$

70 VEHICLES 72.00 VHCL 302,650,000$ 4,203,000$

80 PROFESSIONAL SERVICES 1.00 LS 869,138,000$ 869,138,000$

90 CONTINGENCY (20%) 1.00 LS 469,804,000$ 469,804,000$

TOTAL PROJECT COST 4,015,136,000$

*Broadway Junction to Atlantic Ave Pedestrian Bridge
Total Cost

65,000,000$

LRT
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/o Broadway Junction Station

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 428.25 100' Guideway 12,167$ 5,210,506.56$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way 21.00 100' Guideway 65,002$ 1,365,038.71$
10.04  Guideway: Aerial structure, 2 way 268.90 100' Guideway 2,384,844$ 641,284,440.13$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 428.25 100' Guideway 22,155$ 9,487,748.47$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.10  Track:  Embedded 91.70 100' Track 157,843$ 14,474,222.63$
10.11  Track:  Ballasted 1,400.30 100' Track 77,562$ 108,610,259.04$

 Track:  Ballasted, night/weekend work (Freight Track) 856.35 100' Track 116,343$ 99,630,502.75$
10.12  Track:  Special (turnouts) 82.00 EA 271,483$ 22,261,598.10$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 963,931,284$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 15.00 EA

 Side Platforms (both sides), incl. canopies and amenities 13.00 EA 850,796$ 11,060,353.10$
 Center Platform, incl. canopies and amenities 2.00 EA 887,991$ 1,775,982.11$

20.02  Aerial station, stop, shelter, mall, terminal, platform 8.00 EA
 Side Platform (both sides), incl. canopies and amenities 3.00 EA 5,326,197$ 15,978,591.53$
 Center Platform, incl. canopies and amenities 5.00 EA 4,668,700$ 23,343,501.66$

20.07  Elevators, escalators
 Elevators, 30' rise 25.00 EA 2,872,588$ 71,814,702.64$
 Escalators, 30' rise 50.00 EA 3,446,962$ 172,348,099.68$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 329,554,330$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities and

equipment) 72.00 per vehicle 1,885,055$ 135,723,981.39$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 72.00 per Vehicle 496,679$ 35,760,884.75$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 180,118,445$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

528.48 100' Guideway 62,966$ 33,276,506.18$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 428.25 LF of Wall 7,092$ 3,037,282.06$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

23.00  Allowance / Station 240,158$ 5,523,641.61$

LRT

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/o Broadway Junction Station

CONFIDENTIAL

Page 3 of 22



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

LRT

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/o Broadway Junction Station

CONFIDENTIAL

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 180,539,569$ 180,539,569.22$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 10,029,976$ 10,029,976.07$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,005,995$ 2,005,995.21$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 5,014,988$ 5,014,988.03$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 5,014,988$ 5,014,988.03$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 70,209,832$ 70,209,832.47$
 General Conditions (2.5% of Construction Costs) 1.00 LS 50,149,880$ 50,149,880.34$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 20,059,952$ 20,059,952.14$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 454,676,303$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,492.00 100' Track 69,400$ 103,544,800.00$
 Train Control - On Board Systems 1,492.00 100' Track 32,500$ 48,490,000.00$
 Train Control - Centralized Systems 1,492.00 100' Track 21,900$ 32,674,800.00$

50.02  Traffic signals and crossing protection (Include signal prioritization at
intersections)

 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$
 Traffic prioritization via FTA Data Base 1,492.00 100' Track 7,253$ 10,821,435.17$

50.03  Traction power supply:  substations 15.00 EA 11,659,922$ 174,898,828.13$
50.04  Traction power distribution:  catenary and third rail

 Catenary 91.70 100' Track 36,057$ 3,306,463.54$
50.05  Communications

 Pathfinder signage 23.00 Per Station 47,104$ 1,083,400.34$
 PIDS (passenger information display system) 23.00 Per Station 101,884$ 2,343,334.05$
 Public Address System 23.00 Per Station 50,000$ 1,150,000.00$
 Monitoring and Security 23.00 Per Station 31,104$ 715,400.34$
 Telephone and Fiber Optic Systems 746.00 100' Guideway 4,000$ 2,984,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 23.00 Per Station 60,209$ 1,384,800.69$

50.07  Central Control (SCADA modifications) 746.00 100' Guideway 36,057$ 26,898,820.06$

 SUB-TOTAL   <<  SYSTEMS  >> 420,740,033$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 24,525,254$ 24,525,254.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 24,525,254$

70  VEHICLES
70.01  Light Rail

 Articulated 72.00 EA 4,200,000$ 302,400,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 302,650,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 93,960,816$ 93,960,815.80$
80.02  Engineering (8%) 1.00 LS 187,921,632$ 187,921,631.60$
80.03  Project Management for Design and Construction (8%) 1.00 LS 187,921,632$ 187,921,631.60$
80.04  Construction Administration & Management (8%) 1.00 LS 187,921,632$ 187,921,631.60$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 70,470,612$ 70,470,611.85$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

LRT

Work Assignment #14
Bay Ridge Branch
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80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 46,980,408$ 46,980,407.90$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 46,980,408$ 46,980,407.90$
80.08  Start up (2%) 1.00 LS 46,980,408$ 46,980,407.90$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 869,137,546$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 469,804,079$ 469,804,079.01$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 469,804,079$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database
Assumes minimal work as majority of scope is covered under
10.11 Ballasted Track.  Allowance provided necessary
modification as required.

100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic)
1.00 100' Guideway 104,336$ 104,335.79$

 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at
exiting overpasses, demolition of sidewalk, and modifications
to allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 65,002$ 65,001.84$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 250.00$ 25,000$ 3.00 300.00 123.34$ 37,002$ 30.00$ 3,000$ 65,002$ 650.02$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,384,844$ 2,384,843.59$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 96,300.00$ 96,300$ 1,986.00 1,986.00 132.19$ 262,530$ 24,670.00$ 24,670$ 383,500$ 383,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 72,225.00$ 72,225$ 1,489.50 1,489.50 132.19$ 196,898$ 18,502.50$ 18,503$ 287,625$ 287,625.11$
 Bonds and Insurance (5%) 1.00 LS 27,686.25$ 27,686$ 570.98 570.98 132.19$ 75,477$ 7,092.63$ 7,093$ 110,256$ 110,256.29$
 Mobilization (3%) 1.00 LS 17,442.34$ 17,442$ 359.71 359.71 132.19$ 47,551$ 4,468.35$ 4,468$ 69,461$ 69,461.46$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/o Broadway Junction Station

CONFIDENTIAL
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CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
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 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$
 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$

Page 8 of 22



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 850,796$ 850,796.39$
 Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$
 Side platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.10 480.00 132.09$ 63,401$ 5.00$ 24,000$ 207,401$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 5.00$ 24,000$ 0.03 143.25 167.54$ 24,000$ 2.00$ 9,600$ 57,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 63,292.50$ 63,293$ 448.16 448.16 134.94$ 60,474$ 13,047.50$ 13,048$ 136,814$ 136,814.23$
 Contractors Overhead & Profit (15%) 1.00 LS 47,469.38$ 47,469$ 336.12 336.12 134.94$ 45,356$ 9,785.63$ 9,786$ 102,611$ 102,610.67$
 Bonds and Insurance (5%) 1.00 LS 18,196.59$ 18,197$ 128.85 128.85 134.94$ 17,386$ 3,751.16$ 3,751$ 39,334$ 39,334.09$
 Mobilization (3%) 1.00 LS 11,463.85$ 11,464$ 81.17 81.17 134.94$ 10,953$ 2,363.23$ 2,363$ 24,780$ 24,780.48$

 Center Platform, incl. canopies and amenities 1.00 EA 887,991$ 887,991.05$
 Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$
 Center platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.10 540.00 132.09$ 71,326$ 5.00$ 27,000$ 233,326$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 5.00$ 27,000$ 0.03 161.16 167.54$ 27,000$ 2.00$ 10,800$ 64,800$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 64,875.00$ 64,875$ 469.29 469.29 135.67$ 63,670$ 14,250.00$ 14,250$ 142,795$ 142,795.40$
 Contractors Overhead & Profit (15%) 1.00 LS 48,656.25$ 48,656$ 351.97 351.97 135.67$ 47,753$ 10,687.50$ 10,688$ 107,097$ 107,096.55$
 Bonds and Insurance (5%) 1.00 LS 18,651.56$ 18,652$ 134.92 134.92 135.67$ 18,305$ 4,096.88$ 4,097$ 41,054$ 41,053.68$
 Mobilization (3%) 1.00 LS 11,750.48$ 11,750$ 85.00 85.00 135.67$ 11,532$ 2,581.03$ 2,581$ 25,864$ 25,863.82$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 5,326,197$ 5,326,197.18$

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$

 Side platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 4,800.00 SF 40.00$ 192,000$ 1.00 4,800.00 132.09$ 634,011$ 20.00$ 96,000$ 922,011$ 192.09$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.50 2,400.00 132.09$ 317,005$ 5.00$ 24,000$ 461,005$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 10.00$ 48,000$ 0.06 288.00 167.54$ 48,250$ 2.00$ 9,600$ 105,850$ 22.05$
 Safety Railing 600.00 LF 125.00$ 75,000$ 0.50 300.00 132.09$ 39,626$ 25.00$ 15,000$ 129,626$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 305,167.50$ 305,168$ 3,665.35 3,665.35 132.78$ 486,701$ 64,622.50$ 64,623$ 856,491$ 856,491.13$
 Contractors Overhead & Profit (15%) 1.00 LS 228,875.63$ 228,876$ 2,749.01 2,749.01 132.78$ 365,026$ 48,466.88$ 48,467$ 642,368$ 642,368.35$
 Bonds and Insurance (5%) 1.00 LS 87,735.66$ 87,736$ 1,053.79 1,053.79 132.78$ 139,927$ 18,578.97$ 18,579$ 246,241$ 246,241.20$
 Mobilization (3%) 1.00 LS 55,273.46$ 55,273$ 663.89 663.89 132.78$ 88,154$ 11,704.75$ 11,705$ 155,132$ 155,131.96$

 Center Platform, incl. canopies and amenities 1.00 EA 4,668,700$ 4,668,700.33$

20
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The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$

 Center platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 5,400.00 SF 40.00$ 216,000$ 1.00 5,400.00 132.09$ 713,262$ 20.00$ 108,000$ 1,037,262$ 192.09$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.50 2,700.00 132.09$ 356,631$ 5.00$ 27,000$ 518,631$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 10.00$ 54,000$ 0.06 324.00 167.54$ 54,282$ 2.00$ 10,800$ 119,082$ 22.05$
 Stairs, railings, & enclosure 2.00 EA 125,000.00$ 250,000$ 720.00 1,440.00 132.09$ 190,203$ 15,000.00$ 30,000$ 470,203$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 232,250.00$ 232,250$ 3,466.00 3,466.00 132.99$ 460,936$ 57,575.00$ 57,575$ 750,761$ 750,760.87$
 Contractors Overhead & Profit (15%) 1.00 LS 174,187.50$ 174,188$ 2,599.50 2,599.50 132.99$ 345,702$ 43,181.25$ 43,181$ 563,071$ 563,070.65$
 Bonds and Insurance (5%) 1.00 LS 66,771.88$ 66,772$ 996.48 996.48 132.99$ 132,519$ 16,552.81$ 16,553$ 215,844$ 215,843.75$
 Mobilization (3%) 1.00 LS 42,066.28$ 42,066$ 627.78 627.78 132.99$ 83,487$ 10,428.27$ 10,428$ 135,982$ 135,981.56$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 44,348,254$ 44,348,254.02$

 Support of Excavation (assumed 60' deep) 75,840.00 SF 30.00$ 2,275,200$ 0.20 15,168.00 139.04$ 2,108,925$ 10.00$ 758,400$ 5,142,525$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 21,334.00 CY 30.00$ 640,020$ 0.60 12,800.40 139.04$ 1,779,740$ 10.00$ 213,340$ 2,633,100$ 123.42$
 Foundation Slab 712.00 CY 500.00$ 356,000$ 12.00 8,544.00 132.09$ 1,128,539$ 250.00$ 178,000$ 1,662,539$ 2,335.03$
 Underground Wall 1,336.00 CY 600.00$ 801,600$ 14.00 18,704.00 132.09$ 2,470,529$ 250.00$ 334,000$ 3,606,129$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 144.00 Tons 7,000.00$ 1,008,000$ 36.00 5,184.00 206.09$ 1,068,370$ 1,000.00$ 144,000$ 2,220,370$ 15,419.24$
 Roof Slab 712.00 CY 600.00$ 427,200$ 14.00 9,968.00 132.09$ 1,316,629$ 250.00$ 178,000$ 1,921,829$ 2,699.20$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.20 1,920.00 132.09$ 253,604$ 10.00$ 96,000$ 589,604$ 61.42$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Misc Finishes 9,600.00 SF 60.00$ 576,000$ 0.50 4,800.00 147.95$ 710,139$ 10.00$ 96,000$ 1,382,139$ 143.97$
 Fire Suppression 9,600.00 SF 10.00$ 96,000$ 0.20 1,920.00 147.95$ 284,056$ 5.00$ 48,000$ 428,056$ 44.59$
 Plumbing 9,600.00 SF 10.00$ 96,000$ 0.30 2,880.00 147.95$ 426,083$ 5.00$ 48,000$ 570,083$ 59.38$
 HVAC 9,600.00 SF 20.00$ 192,000$ 0.50 4,800.00 147.95$ 710,139$ 5.00$ 48,000$ 950,139$ 98.97$
 Electrical 9,600.00 SF 30.00$ 288,000$ 0.50 4,800.00 167.54$ 804,175$ 5.00$ 48,000$ 1,140,175$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 2,037,155.00$ 2,037,155$ 30,365.10 30,365.10 141.80$ 4,305,681$ 788,685.00$ 788,685$ 7,131,521$ 7,131,520.88$
 Contractors Overhead & Profit (15%) 1.00 LS 1,527,866.25$ 1,527,866$ 22,773.83 22,773.83 141.80$ 3,229,261$ 591,513.75$ 591,514$ 5,348,641$ 5,348,640.66$
 Bonds and Insurance (5%) 1.00 LS 585,682.06$ 585,682$ 8,729.97 8,729.97 141.80$ 1,237,883$ 226,746.94$ 226,747$ 2,050,312$ 2,050,312.25$
 Mobilization (3%) 1.00 LS 368,979.70$ 368,980$ 5,499.88 5,499.88 141.80$ 779,866$ 142,850.57$ 142,851$ 1,291,697$ 1,291,696.72$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
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 Markups
 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Infrastructure construction 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/o Broadway Junction Station

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

40
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 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 343,025,182$ 343,025,181.51$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 180539569.2 180,539,569$ - -$ -$ 180,539,569$ 180,539,569.22$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 10,029,976.07$ 10,029,976$ - -$ -$ 10,029,976$ 10,029,976.07$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,005,995.21$ 2,005,995$ - -$ -$ 2,005,995$ 2,005,995.21$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 5,014,988.03$ 5,014,988$ - -$ -$ 5,014,988$ 5,014,988.03$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 5,014,988.03$ 5,014,988$ - -$ -$ 5,014,988$ 5,014,988.03$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 70,209,832.47$ 70,209,832$ - -$ -$ 70,209,832$ 70,209,832.47$
 General Conditions (2.5% of Construction Costs) 1.00 LS 50,149,880.34$ 50,149,880$ - -$ -$ 50,149,880$ 50,149,880.34$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 20,059,952.14$ 20,059,952$ - -$ -$ 20,059,952$ 20,059,952.14$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$
 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet,
controller, etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 11,659,922$ 11,659,921.88$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,125,000.00$ 1,125,000$ 5,320.68 5,320.68 123.34$ 656,250$ 93,750.00$ 93,750$ 1,875,000$ 1,875,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 843,750.00$ 843,750$ 3,990.51 3,990.51 123.34$ 492,188$ 70,312.50$ 70,313$ 1,406,250$ 1,406,250.00$
 Bonds and Insurance (5%) 1.00 LS 323,437.50$ 323,438$ 1,529.70 1,529.70 123.34$ 188,672$ 26,953.13$ 26,953$ 539,063$ 539,062.50$
 Mobilization (3%) 1.00 LS 203,765.63$ 203,766$ 963.71 963.71 123.34$ 118,863$ 16,980.47$ 16,980$ 339,609$ 339,609.38$

50.04  Traction power distribution:  catenary and third rail
 Catenary 1.00 100' Track 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 24,525,254.00$ 24,525,254$ - - -$ -$ -$ -$ 24,525,254$ 24,525,254.00$

60
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.01  Light Rail

 Articulated 1.00 EA 4,200,000.00$ 4,200,000$ - -$ -$ 4,200,000$ 4,200,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 93,960,816$ 93,960,815.80$

 Project Development (4%) 4.00 % 2,349,020,395.05$ 93,960,816$ - -$ -$ 93,960,816$

80.02  Engineering (8%) 1.00 LS 187,921,632$ 187,921,631.60$
 Engineering (8%) 8.00 % 2,349,020,395.05$ 187,921,632$ - -$ -$ 187,921,632$

80.03  Project Management for Design and Construction (8%) 1.00 LS 187,921,632$ 187,921,631.60$
 Project Management for Design and Construction (8%) 8.00 % 2,349,020,395.05$ 187,921,632$ - -$ -$ 187,921,632$

80.04  Construction Administration & Management (8%) 1.00 LS 187,921,632$ 187,921,631.60$
 Construction Administration & Management (8%) 8.00 % 2,349,020,395.05$ 187,921,632$ - -$ -$ 187,921,632$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 70,470,612$ 70,470,611.85$

 Liability & Insurance (3%) 3.00 % 2,349,020,395.05$ 70,470,612$ - -$ -$ 70,470,612$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 46,980,408$ 46,980,407.90$

 Permits & Review Fees (2%) 2.00 % 2,349,020,395.05$ 46,980,408$ - -$ -$ 46,980,408$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 46,980,408$ 46,980,407.90$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 2,349,020,395.05$ 46,980,408$ - -$ -$ 46,980,408$

80.08  Start up (2%) 1.00 LS 46,980,408$ 46,980,407.90$
 Startup (2%) 2.00 % 2,349,020,395.05$ 46,980,408$ - -$ -$ 46,980,408$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 469,804,079$ 469,804,079.01$

 Allowance for Indeterminates (20%) 20.00 % 2,349,020,395.05$ 469,804,079$ - -$ -$ 469,804,079$
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.13 MI 1,452,454,000$ 102,801,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA 417,082,000$ 17,378,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$ 2,502,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 585,885,000$ 585,885,000$

50 SYSTEMS 14.13 MI 395,212,000$ 27,972,000$
TOTAL CONSTRUCTION COST 3,030,751,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 24,525,000$ 24,525,000$

70 VEHICLES 72.00 VHCL 302,650,000$ 4,203,000$

80 PROFESSIONAL SERVICES 1.00 LS 1,121,378,000$ 1,121,378,000$

90 CONTINGENCY (20%) 1.00 LS 606,150,000$ 606,150,000$

TOTAL PROJECT COST 5,085,454,000$

LRT - inc Brdwy Junc
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 428.25 100' Guideway 12,167$ 5,210,506.56$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way 21.00 100' Guideway 65,002$ 1,365,038.71$
10.04  Guideway: Aerial structure, 2 way 268.90 100' Guideway 2,384,844$ 641,284,440.13$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 428.25 100' Guideway 22,155$ 9,487,748.47$
10.06  Guideway: Underground cut & cover 16.75 100' Guideway 5,783,382$ 96,871,651.64$
10.07  Guideway: Underground tunnel 37.00 100' Guideway 10,570,501$ 391,108,525.08$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.10  Track:  Embedded 91.70 100' Track 157,843$ 14,474,222.63$
10.11  Track:  Ballasted 1,400.30 100' Track 77,562$ 108,610,259.04$

 Track:  Ballasted, night/weekend work (Freight Track) 856.35 100' Track 116,343$ 99,630,502.75$
10.12  Track:  Special (turnouts) 84.00 EA 271,483$ 22,804,563.91$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 1,452,454,426$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 14.50 EA

 Side Platforms (both sides), incl. canopies and amenities 12.50 EA 850,796$ 10,634,954.90$
 Center Platform, incl. canopies and amenities 2.00 EA 887,991$ 1,775,982.11$

20.02  Aerial station, stop, shelter, mall, terminal, platform 8.00 EA
 Side Platform (both sides), incl. canopies and amenities 3.00 EA 5,326,197$ 15,978,591.53$
 Center Platform, incl. canopies and amenities 5.00 EA 4,668,700$ 23,343,501.66$

20.03  Underground station, stop, shelter, mall, terminal, platform 1.50 EA
 Side Platform (both sides), incl. canopies and amenities 1.50 EA 44,348,254$ 66,522,381.02$

20.07  Elevators, escalators
 Elevators, 30' rise 31.00 EA 2,872,588$ 89,050,231.28$
 Escalators, 30' rise 58.00 EA 3,446,962$ 199,923,795.63$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 400.00 LF 24,631$ 9,852,418.75$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 417,081,857$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities and

equipment) 72.00 per vehicle 1,885,055$ 135,723,981.39$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 72.00 per Vehicle 496,679$ 35,760,884.75$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 180,118,445$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

528.48 100' Guideway 62,966$ 33,276,506.18$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 145.00 100' Utility Run 554,559$ 80,411,047.15$
 Water, Sewer and Pipelines 145.00 100' Utility Run 130,984$ 18,992,698.65$
 Fiber Optic facilities 145.00 100' Utility Run 12,594$ 1,826,107.68$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 428.25 LF of Wall 7,092$ 3,037,282.06$

LRT - inc Brdwy Junc

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

LRT - inc Brdwy Junc
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CONFIDENTIAL

40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,
paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

24.00  Allowance / Station 240,158$ 5,763,799.94$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 232,935,666$ 232,935,665.59$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 12,940,870$ 12,940,870.31$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,588,174$ 2,588,174.06$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 6,470,435$ 6,470,435.16$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 6,470,435$ 6,470,435.16$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 90,586,092$ 90,586,092.17$
 General Conditions (2.5% of Construction Costs) 1.00 LS 64,704,352$ 64,704,351.55$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 25,881,741$ 25,881,740.62$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 585,885,206$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,492.00 100' Track 69,400$ 103,544,800.00$
 Train Control - On Board Systems 1,492.00 100' Track 32,500$ 48,490,000.00$
 Train Control - Centralized Systems 1,492.00 100' Track 21,900$ 32,674,800.00$

50.02  Traffic signals and crossing protection (Include signal prioritization at
intersections)

 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$
 Traffic prioritization via FTA Data Base 1,492.00 100' Track 7,253$ 10,821,435.17$

50.03  Traction power supply:  substations 15.00 EA 11,659,922$ 174,898,828.13$
50.04  Traction power distribution:  catenary and third rail

 Catenary 91.70 100' Track 36,057$ 3,306,463.54$
50.05  Communications

 Pathfinder signage 24.00 Per Station 47,104$ 1,130,504.71$
 PIDS (passenger information display system) 24.00 Per Station 101,884$ 2,445,218.14$
 Public Address System 24.00 Per Station 50,000$ 1,200,000.00$
 Monitoring and Security 24.00 Per Station 31,104$ 746,504.71$
 Telephone and Fiber Optic Systems 799.75 100' Guideway 4,000$ 3,199,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 24.00 Per Station 60,209$ 1,445,009.41$

50.07  Central Control (SCADA modifications) 24.00 100' Guideway 36,057$ 865,377.59$

 SUB-TOTAL   <<  SYSTEMS  >> 395,211,892$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 24,525,254$ 24,525,254.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 24,525,254$

70  VEHICLES
70.01  Light Rail

 Articulated 72.00 EA 4,200,000$ 302,400,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 302,650,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 121,230,073$ 121,230,073.07$
80.02  Engineering (8%) 1.00 LS 242,460,146$ 242,460,146.14$
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80.03  Project Management for Design and Construction (8%) 1.00 LS 242,460,146$ 242,460,146.14$
80.04  Construction Administration & Management (8%) 1.00 LS 242,460,146$ 242,460,146.14$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 90,922,555$ 90,922,554.80$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 60,615,037$ 60,615,036.53$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 60,615,037$ 60,615,036.53$
80.08  Start up (2%) 1.00 LS 60,615,037$ 60,615,036.53$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 1,121,378,176$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 606,150,365$ 606,150,365.35$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 606,150,365$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:
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QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database
Assumes minimal work as majority of scope is covered under
10.11 Ballasted Track.  Allowance provided necessary
modification as required.

100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic)
1.00 100' Guideway 104,336$ 104,335.79$

 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at
exiting overpasses, demolition of sidewalk, and modifications
to allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 65,002$ 65,001.84$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 250.00$ 25,000$ 3.00 300.00 123.34$ 37,002$ 30.00$ 3,000$ 65,002$ 650.02$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,384,844$ 2,384,843.59$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 96,300.00$ 96,300$ 1,986.00 1,986.00 132.19$ 262,530$ 24,670.00$ 24,670$ 383,500$ 383,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 72,225.00$ 72,225$ 1,489.50 1,489.50 132.19$ 196,898$ 18,502.50$ 18,503$ 287,625$ 287,625.11$
 Bonds and Insurance (5%) 1.00 LS 27,686.25$ 27,686$ 570.98 570.98 132.19$ 75,477$ 7,092.63$ 7,093$ 110,256$ 110,256.29$
 Mobilization (3%) 1.00 LS 17,442.34$ 17,442$ 359.71 359.71 132.19$ 47,551$ 4,468.35$ 4,468$ 69,461$ 69,461.46$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
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 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$
 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 850,796$ 850,796.39$
 Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$
 Side platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.10 480.00 132.09$ 63,401$ 5.00$ 24,000$ 207,401$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 5.00$ 24,000$ 0.03 143.25 167.54$ 24,000$ 2.00$ 9,600$ 57,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 63,292.50$ 63,293$ 448.16 448.16 134.94$ 60,474$ 13,047.50$ 13,048$ 136,814$ 136,814.23$
 Contractors Overhead & Profit (15%) 1.00 LS 47,469.38$ 47,469$ 336.12 336.12 134.94$ 45,356$ 9,785.63$ 9,786$ 102,611$ 102,610.67$
 Bonds and Insurance (5%) 1.00 LS 18,196.59$ 18,197$ 128.85 128.85 134.94$ 17,386$ 3,751.16$ 3,751$ 39,334$ 39,334.09$
 Mobilization (3%) 1.00 LS 11,463.85$ 11,464$ 81.17 81.17 134.94$ 10,953$ 2,363.23$ 2,363$ 24,780$ 24,780.48$

 Center Platform, incl. canopies and amenities 1.00 EA 887,991$ 887,991.05$
 Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$
 Center platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.10 540.00 132.09$ 71,326$ 5.00$ 27,000$ 233,326$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 5.00$ 27,000$ 0.03 161.16 167.54$ 27,000$ 2.00$ 10,800$ 64,800$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 64,875.00$ 64,875$ 469.29 469.29 135.67$ 63,670$ 14,250.00$ 14,250$ 142,795$ 142,795.40$
 Contractors Overhead & Profit (15%) 1.00 LS 48,656.25$ 48,656$ 351.97 351.97 135.67$ 47,753$ 10,687.50$ 10,688$ 107,097$ 107,096.55$
 Bonds and Insurance (5%) 1.00 LS 18,651.56$ 18,652$ 134.92 134.92 135.67$ 18,305$ 4,096.88$ 4,097$ 41,054$ 41,053.68$
 Mobilization (3%) 1.00 LS 11,750.48$ 11,750$ 85.00 85.00 135.67$ 11,532$ 2,581.03$ 2,581$ 25,864$ 25,863.82$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 5,326,197$ 5,326,197.18$

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$

 Side platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 4,800.00 SF 40.00$ 192,000$ 1.00 4,800.00 132.09$ 634,011$ 20.00$ 96,000$ 922,011$ 192.09$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.50 2,400.00 132.09$ 317,005$ 5.00$ 24,000$ 461,005$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 10.00$ 48,000$ 0.06 288.00 167.54$ 48,250$ 2.00$ 9,600$ 105,850$ 22.05$
 Safety Railing 600.00 LF 125.00$ 75,000$ 0.50 300.00 132.09$ 39,626$ 25.00$ 15,000$ 129,626$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 305,167.50$ 305,168$ 3,665.35 3,665.35 132.78$ 486,701$ 64,622.50$ 64,623$ 856,491$ 856,491.13$
 Contractors Overhead & Profit (15%) 1.00 LS 228,875.63$ 228,876$ 2,749.01 2,749.01 132.78$ 365,026$ 48,466.88$ 48,467$ 642,368$ 642,368.35$
 Bonds and Insurance (5%) 1.00 LS 87,735.66$ 87,736$ 1,053.79 1,053.79 132.78$ 139,927$ 18,578.97$ 18,579$ 246,241$ 246,241.20$
 Mobilization (3%) 1.00 LS 55,273.46$ 55,273$ 663.89 663.89 132.78$ 88,154$ 11,704.75$ 11,705$ 155,132$ 155,131.96$

 Center Platform, incl. canopies and amenities 1.00 EA 4,668,700$ 4,668,700.33$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20
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The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$

 Center platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 5,400.00 SF 40.00$ 216,000$ 1.00 5,400.00 132.09$ 713,262$ 20.00$ 108,000$ 1,037,262$ 192.09$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.50 2,700.00 132.09$ 356,631$ 5.00$ 27,000$ 518,631$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 10.00$ 54,000$ 0.06 324.00 167.54$ 54,282$ 2.00$ 10,800$ 119,082$ 22.05$
 Stairs, railings, & enclosure 2.00 EA 125,000.00$ 250,000$ 720.00 1,440.00 132.09$ 190,203$ 15,000.00$ 30,000$ 470,203$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 232,250.00$ 232,250$ 3,466.00 3,466.00 132.99$ 460,936$ 57,575.00$ 57,575$ 750,761$ 750,760.87$
 Contractors Overhead & Profit (15%) 1.00 LS 174,187.50$ 174,188$ 2,599.50 2,599.50 132.99$ 345,702$ 43,181.25$ 43,181$ 563,071$ 563,070.65$
 Bonds and Insurance (5%) 1.00 LS 66,771.88$ 66,772$ 996.48 996.48 132.99$ 132,519$ 16,552.81$ 16,553$ 215,844$ 215,843.75$
 Mobilization (3%) 1.00 LS 42,066.28$ 42,066$ 627.78 627.78 132.99$ 83,487$ 10,428.27$ 10,428$ 135,982$ 135,981.56$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 44,348,254$ 44,348,254.02$

 Support of Excavation (assumed 60' deep) 75,840.00 SF 30.00$ 2,275,200$ 0.20 15,168.00 139.04$ 2,108,925$ 10.00$ 758,400$ 5,142,525$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 21,334.00 CY 30.00$ 640,020$ 0.60 12,800.40 139.04$ 1,779,740$ 10.00$ 213,340$ 2,633,100$ 123.42$
 Foundation Slab 712.00 CY 500.00$ 356,000$ 12.00 8,544.00 132.09$ 1,128,539$ 250.00$ 178,000$ 1,662,539$ 2,335.03$
 Underground Wall 1,336.00 CY 600.00$ 801,600$ 14.00 18,704.00 132.09$ 2,470,529$ 250.00$ 334,000$ 3,606,129$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 144.00 Tons 7,000.00$ 1,008,000$ 36.00 5,184.00 206.09$ 1,068,370$ 1,000.00$ 144,000$ 2,220,370$ 15,419.24$
 Roof Slab 712.00 CY 600.00$ 427,200$ 14.00 9,968.00 132.09$ 1,316,629$ 250.00$ 178,000$ 1,921,829$ 2,699.20$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.20 1,920.00 132.09$ 253,604$ 10.00$ 96,000$ 589,604$ 61.42$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Misc Finishes 9,600.00 SF 60.00$ 576,000$ 0.50 4,800.00 147.95$ 710,139$ 10.00$ 96,000$ 1,382,139$ 143.97$
 Fire Suppression 9,600.00 SF 10.00$ 96,000$ 0.20 1,920.00 147.95$ 284,056$ 5.00$ 48,000$ 428,056$ 44.59$
 Plumbing 9,600.00 SF 10.00$ 96,000$ 0.30 2,880.00 147.95$ 426,083$ 5.00$ 48,000$ 570,083$ 59.38$
 HVAC 9,600.00 SF 20.00$ 192,000$ 0.50 4,800.00 147.95$ 710,139$ 5.00$ 48,000$ 950,139$ 98.97$
 Electrical 9,600.00 SF 30.00$ 288,000$ 0.50 4,800.00 167.54$ 804,175$ 5.00$ 48,000$ 1,140,175$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 2,037,155.00$ 2,037,155$ 30,365.10 30,365.10 141.80$ 4,305,681$ 788,685.00$ 788,685$ 7,131,521$ 7,131,520.88$
 Contractors Overhead & Profit (15%) 1.00 LS 1,527,866.25$ 1,527,866$ 22,773.83 22,773.83 141.80$ 3,229,261$ 591,513.75$ 591,514$ 5,348,641$ 5,348,640.66$
 Bonds and Insurance (5%) 1.00 LS 585,682.06$ 585,682$ 8,729.97 8,729.97 141.80$ 1,237,883$ 226,746.94$ 226,747$ 2,050,312$ 2,050,312.25$
 Mobilization (3%) 1.00 LS 368,979.70$ 368,980$ 5,499.88 5,499.88 141.80$ 779,866$ 142,850.57$ 142,851$ 1,291,697$ 1,291,696.72$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
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 Markups
 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$
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30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Infrastructure construction 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30
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INFINITE CONSULTING CORP
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QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40
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 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 442,577,765$ 442,577,764.62$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 232935665.6 232,935,666$ - -$ -$ 232,935,666$ 232,935,665.59$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 12,940,870.31$ 12,940,870$ - -$ -$ 12,940,870$ 12,940,870.31$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,588,174.06$ 2,588,174$ - -$ -$ 2,588,174$ 2,588,174.06$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 6,470,435.16$ 6,470,435$ - -$ -$ 6,470,435$ 6,470,435.16$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 6,470,435.16$ 6,470,435$ - -$ -$ 6,470,435$ 6,470,435.16$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 90,586,092.17$ 90,586,092$ - -$ -$ 90,586,092$ 90,586,092.17$
 General Conditions (2.5% of Construction Costs) 1.00 LS 64,704,351.55$ 64,704,352$ - -$ -$ 64,704,352$ 64,704,351.55$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 25,881,740.62$ 25,881,741$ - -$ -$ 25,881,741$ 25,881,740.62$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$
 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet,
controller, etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 11,659,922$ 11,659,921.88$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,125,000.00$ 1,125,000$ 5,320.68 5,320.68 123.34$ 656,250$ 93,750.00$ 93,750$ 1,875,000$ 1,875,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 843,750.00$ 843,750$ 3,990.51 3,990.51 123.34$ 492,188$ 70,312.50$ 70,313$ 1,406,250$ 1,406,250.00$
 Bonds and Insurance (5%) 1.00 LS 323,437.50$ 323,438$ 1,529.70 1,529.70 123.34$ 188,672$ 26,953.13$ 26,953$ 539,063$ 539,062.50$
 Mobilization (3%) 1.00 LS 203,765.63$ 203,766$ 963.71 963.71 123.34$ 118,863$ 16,980.47$ 16,980$ 339,609$ 339,609.38$

50.04  Traction power distribution:  catenary and third rail
 Catenary 1.00 100' Track 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 24,525,254.00$ 24,525,254$ - - -$ -$ -$ -$ 24,525,254$ 24,525,254.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.01  Light Rail

 Articulated 1.00 EA 4,200,000.00$ 4,200,000$ - -$ -$ 4,200,000$ 4,200,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 121,230,073$ 121,230,073.07$

 Project Development (4%) 4.00 % 3,030,751,826.73$ 121,230,073$ - -$ -$ 121,230,073$

80.02  Engineering (8%) 1.00 LS 242,460,146$ 242,460,146.14$
 Engineering (8%) 8.00 % 3,030,751,826.73$ 242,460,146$ - -$ -$ 242,460,146$

80.03  Project Management for Design and Construction (8%) 1.00 LS 242,460,146$ 242,460,146.14$
 Project Management for Design and Construction (8%) 8.00 % 3,030,751,826.73$ 242,460,146$ - -$ -$ 242,460,146$

80.04  Construction Administration & Management (8%) 1.00 LS 242,460,146$ 242,460,146.14$
 Construction Administration & Management (8%) 8.00 % 3,030,751,826.73$ 242,460,146$ - -$ -$ 242,460,146$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 90,922,555$ 90,922,554.80$

 Liability & Insurance (3%) 3.00 % 3,030,751,826.73$ 90,922,555$ - -$ -$ 90,922,555$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 60,615,037$ 60,615,036.53$

 Permits & Review Fees (2%) 2.00 % 3,030,751,826.73$ 60,615,037$ - -$ -$ 60,615,037$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 60,615,037$ 60,615,036.53$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 3,030,751,826.73$ 60,615,037$ - -$ -$ 60,615,037$

80.08  Start up (2%) 1.00 LS 60,615,037$ 60,615,036.53$
 Startup (2%) 2.00 % 3,030,751,826.73$ 60,615,037$ - -$ -$ 60,615,037$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 606,150,365$ 606,150,365.35$

 Allowance for Indeterminates (20%) 20.00 % 3,030,751,826.73$ 606,150,365$ - -$ -$ 606,150,365$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit - w/ Broadway Junction Station

CONFIDENTIAL
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.53 MI 841,160,000$ 72,928,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 19.00 EA 284,131,000$ 14,954,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 72.00 VHCL 180,118,000$ 2,502,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 402,159,000$ 402,159,000$

50 SYSTEMS 11.53 MI 341,688,000$ 29,624,000$
TOTAL CONSTRUCTION COST 2,049,256,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 21,101,000$ 21,101,000$

70 VEHICLES 72.00 VHCL 302,650,000$ 4,203,000$

80 PROFESSIONAL SERVICES 1.00 LS 758,225,000$ 758,225,000$

90 CONTINGENCY (20%) 1.00 LS 409,851,000$ 409,851,000$

TOTAL PROJECT COST 3,541,083,000$

*Broadway Junction to Atlantic Ave Pedestrian Bridge
Total Cost

65,000,000$

LRT
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 341.25 100' Guideway 12,167$ 4,151,979.83$
10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic) 24.85 100' Guideway 104,336$ 2,592,744.41$
10.03  Guideway: At-grade in mixed traffic, 2 way - 100' Guideway 65,002$ -$
10.04  Guideway: Aerial structure, 2 way 239.90 100' Guideway 2,384,844$ 572,123,976.15$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 4,797,949$ 14,393,845.67$
10.05  Guideway: Built-up fill 341.25 100' Guideway 22,155$ 7,560,289.93$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.10  Track:  Embedded 49.70 100' Track 157,843$ 7,844,807.68$
10.11  Track:  Ballasted 1,168.30 100' Track 77,562$ 90,615,843.49$

 Track:  Ballasted, night/weekend work (Freight Track) 679.60 100' Track 116,343$ 79,066,841.44$
10.12  Track:  Special (turnouts) 67.00 EA 271,483$ 18,189,354.54$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 841,160,060$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 12.00 EA

 Side Platforms (both sides), incl. canopies and amenities 10.00 EA 850,796$ 8,507,963.92$
 Center Platform, incl. canopies and amenities 2.00 EA 1,648,667$ 3,297,333.08$

20.02  Aerial station, stop, shelter, mall, terminal, platform 7.00 EA
 Side Platform (both sides), incl. canopies and amenities 2.00 EA 5,326,197$ 10,652,394.35$
 Center Platform, incl. canopies and amenities 5.00 EA 4,668,700$ 23,343,501.66$

20.07  Elevators, escalators
 Elevators, 30' rise 21.00 EA 2,872,588$ 60,324,350.22$
 Escalators, 30' rise 42.00 EA 3,446,962$ 144,772,403.73$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 284,131,046$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities and

equipment) 72.00 per vehicle 1,885,055$ 135,723,981.39$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 72.00 per Vehicle 496,679$ 35,760,884.75$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 180,118,445$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

414.68 100' Guideway 62,966$ 26,110,924.88$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and treatments,
etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 341.25 LF of Wall 7,092$ 2,420,251.03$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

19.00  Allowance / Station 240,158$ 4,563,008.29$

LRT

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

LRT

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 157,500,513$ 157,500,513.00$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 8,750,029$ 8,750,028.50$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,750,006$ 1,750,005.70$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 4,375,014$ 4,375,014.25$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 4,375,014$ 4,375,014.25$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 61,250,200$ 61,250,199.50$
 General Conditions (2.5% of Construction Costs) 1.00 LS 43,750,143$ 43,750,142.50$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 17,500,057$ 17,500,057.00$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 402,158,851$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,218.00 100' Track 69,400$ 84,529,200.00$
 Train Control - On Board Systems 1,218.00 100' Track 32,500$ 39,585,000.00$
 Train Control - Centralized Systems 1,218.00 100' Track 21,900$ 26,674,200.00$

50.02  Traffic signals and crossing protection (Include signal prioritization at
intersections)

 Traffic signals and crossing protection 24.00 EA 435,165$ 10,443,950.76$
 Traffic prioritization via FTA Data Base 1,218.00 100' Track 7,253$ 8,834,120.67$

50.03  Traction power supply:  substations 12.00 EA 11,659,922$ 139,919,062.50$
50.04  Traction power distribution:  catenary and third rail

 Catenary 49.70 100' Track 36,057$ 1,792,052.76$
50.05  Communications

 Pathfinder signage 19.00 Per Station 47,104$ 894,982.89$
 PIDS (passenger information display system) 19.00 Per Station 101,884$ 1,935,797.69$
 Public Address System 19.00 Per Station 50,000$ 950,000.00$
 Monitoring and Security 19.00 Per Station 31,104$ 590,982.89$
 Telephone and Fiber Optic Systems 609.00 100' Guideway 4,000$ 2,436,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 19.00 Per Station 60,209$ 1,143,965.79$

50.07  Central Control (SCADA modifications) 609.00 100' Guideway 36,057$ 21,958,956.32$

 SUB-TOTAL   <<  SYSTEMS  >> 341,688,272$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 21,101,367$ 21,101,367.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 21,101,367$

70  VEHICLES
70.01  Light Rail

 Articulated 72.00 EA 4,200,000$ 302,400,000.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 302,650,000$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 81,970,267$ 81,970,266.99$
80.02  Engineering (8%) 1.00 LS 163,940,534$ 163,940,533.98$
80.03  Project Management for Design and Construction (8%) 1.00 LS 163,940,534$ 163,940,533.98$
80.04  Construction Administration & Management (8%) 1.00 LS 163,940,534$ 163,940,533.98$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 61,477,700$ 61,477,700.24$
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80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 40,985,133$ 40,985,133.49$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 40,985,133$ 40,985,133.49$
80.08  Start up (2%) 1.00 LS 40,985,133$ 40,985,133.49$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 758,224,970$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 409,851,335$ 409,851,334.94$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 409,851,335$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database
Assumes minimal work as majority of scope is covered under
10.11 Ballasted Track.  Allowance provided necessary
modification as required.

100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.02  Guideway: At-grade semi-exclusive, 2 way  (allows cross-traffic)
1.00 100' Guideway 104,336$ 104,335.79$

 Allowance for necessary modifications via FTA Database
Scope includes: demolition of existing parapet walls at
exiting overpasses, demolition of sidewalk, and modifications
to allow cross traffic for guideway at existing overpasses

100.00 LF 500.00$ 50,000$ 4.00 400.00 123.34$ 49,336$ 50.00$ 5,000$ 104,336$ 1,043.36$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.03  Guideway: At-grade in mixed traffic, 2 way 1.00 100' Guideway 65,002$ 65,001.84$
 Allowance for necessary modifications via FTA Database
Scope includes: modifications allowing transition from
exclusive ROW to mixed traffic ROW, modifications and
improvements as necessary to existing roads.

100.00 LF 250.00$ 25,000$ 3.00 300.00 123.34$ 37,002$ 30.00$ 3,000$ 65,002$ 650.02$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,384,844$ 2,384,843.59$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 60.00$ 180,000$ 2.00 6,000.00 132.09$ 792,514$ 20.00$ 60,000$ 1,032,514$ 344.17$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 96,300.00$ 96,300$ 1,986.00 1,986.00 132.19$ 262,530$ 24,670.00$ 24,670$ 383,500$ 383,500.14$
 Contractors Overhead & Profit (15%) 1.00 LS 72,225.00$ 72,225$ 1,489.50 1,489.50 132.19$ 196,898$ 18,502.50$ 18,503$ 287,625$ 287,625.11$
 Bonds and Insurance (5%) 1.00 LS 27,686.25$ 27,686$ 570.98 570.98 132.19$ 75,477$ 7,092.63$ 7,093$ 110,256$ 110,256.29$
 Mobilization (3%) 1.00 LS 17,442.34$ 17,442$ 359.71 359.71 132.19$ 47,551$ 4,468.35$ 4,468$ 69,461$ 69,461.46$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 4,797,949$ 4,797,948.56$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 200.00 Tons 2,500.00$ 500,000$ 25.00 5,000.00 206.09$ 1,030,449$ 20.00$ 4,000$ 1,534,449$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 368,845.43$ 368,845$ 4,177.75 4,177.75 168.07$ 702,137$ 31,225.09$ 31,225$ 1,102,207$ 1,102,207.03$
 Contractors Overhead & Profit (15%) 1.00 LS 193,643.85$ 193,644$ 2,193.32 2,193.32 168.07$ 368,622$ 16,393.17$ 16,393$ 578,659$ 578,658.69$
 Bonds and Insurance (5%) 1.00 LS 74,230.14$ 74,230$ 840.77 840.77 168.07$ 141,305$ 6,284.05$ 6,284$ 221,819$ 221,819.17$
 Mobilization (3%) 1.00 LS 46,764.99$ 46,765$ 529.69 529.69 168.07$ 89,022$ 3,958.95$ 3,959$ 139,746$ 139,746.07$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
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 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$
 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 850,796$ 850,796.39$
 Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$
 Side platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.10 480.00 132.09$ 63,401$ 5.00$ 24,000$ 207,401$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 5.00$ 24,000$ 0.03 143.25 167.54$ 24,000$ 2.00$ 9,600$ 57,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 63,292.50$ 63,293$ 448.16 448.16 134.94$ 60,474$ 13,047.50$ 13,048$ 136,814$ 136,814.23$
 Contractors Overhead & Profit (15%) 1.00 LS 47,469.38$ 47,469$ 336.12 336.12 134.94$ 45,356$ 9,785.63$ 9,786$ 102,611$ 102,610.67$
 Bonds and Insurance (5%) 1.00 LS 18,196.59$ 18,197$ 128.85 128.85 134.94$ 17,386$ 3,751.16$ 3,751$ 39,334$ 39,334.09$
 Mobilization (3%) 1.00 LS 11,463.85$ 11,464$ 81.17 81.17 134.94$ 10,953$ 2,363.23$ 2,363$ 24,780$ 24,780.48$

 Center Platform, incl. canopies and amenities 1.00 EA 1,648,667$ 1,648,666.54$
 Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$
 Center platforms foundation 27.00 CY 500.00$ 13,500$ 8.00 216.00 132.09$ 28,530$ 100.00$ 2,700$ 44,730$ 1,656.68$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.10 540.00 132.09$ 71,326$ 5.00$ 27,000$ 233,326$ 43.21$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Overhead Canopy 5,400.00 SF 60.00$ 324,000$ 0.10 540.00 206.09$ 111,289$ 10.00$ 54,000$ 489,289$ 90.61$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 5.00$ 27,000$ 0.03 161.16 167.54$ 27,000$ 2.00$ 10,800$ 64,800$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 145,875.00$ 145,875$ 604.29 604.29 151.41$ 91,493$ 27,750.00$ 27,750$ 265,118$ 265,117.54$
 Contractors Overhead & Profit (15%) 1.00 LS 109,406.25$ 109,406$ 453.22 453.22 151.41$ 68,619$ 20,812.50$ 20,813$ 198,838$ 198,838.15$
 Bonds and Insurance (5%) 1.00 LS 41,939.06$ 41,939$ 173.73 173.73 151.41$ 26,304$ 7,978.13$ 7,978$ 76,221$ 76,221.29$
 Mobilization (3%) 1.00 LS 26,421.61$ 26,422$ 109.45 109.45 151.41$ 16,572$ 5,026.22$ 5,026$ 48,019$ 48,019.41$

20.02  Aerial station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 5,326,197$ 5,326,197.18$

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 889.00 CY 30.00$ 26,670$ 0.60 533.40 139.04$ 74,163$ 10.00$ 8,890$ 109,723$ 123.42$

 Side platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 4,800.00 SF 40.00$ 192,000$ 1.00 4,800.00 132.09$ 634,011$ 20.00$ 96,000$ 922,011$ 192.09$
 Side Platform 4,800.00 SF 25.00$ 120,000$ 0.50 2,400.00 132.09$ 317,005$ 5.00$ 24,000$ 461,005$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Lighting 4,800.00 SF 10.00$ 48,000$ 0.06 288.00 167.54$ 48,250$ 2.00$ 9,600$ 105,850$ 22.05$
 Safety Railing 600.00 LF 125.00$ 75,000$ 0.50 300.00 132.09$ 39,626$ 25.00$ 15,000$ 129,626$ 216.04$
 Stairs, railings, & enclosure 4.00 EA 125,000.00$ 500,000$ 720.00 2,880.00 132.09$ 380,407$ 15,000.00$ 60,000$ 940,407$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 305,167.50$ 305,168$ 3,665.35 3,665.35 132.78$ 486,701$ 64,622.50$ 64,623$ 856,491$ 856,491.13$
 Contractors Overhead & Profit (15%) 1.00 LS 228,875.63$ 228,876$ 2,749.01 2,749.01 132.78$ 365,026$ 48,466.88$ 48,467$ 642,368$ 642,368.35$
 Bonds and Insurance (5%) 1.00 LS 87,735.66$ 87,736$ 1,053.79 1,053.79 132.78$ 139,927$ 18,578.97$ 18,579$ 246,241$ 246,241.20$
 Mobilization (3%) 1.00 LS 55,273.46$ 55,273$ 663.89 663.89 132.78$ 88,154$ 11,704.75$ 11,705$ 155,132$ 155,131.96$

 Center Platform, incl. canopies and amenities 1.00 EA 4,668,700$ 4,668,700.33$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL

The following line tems account for increases to the
aerial guideway construction.  It is assumed that the
areial guideway will support the aerial station
platforms.  In order to take on the additional load
their foundation will need to be strengthened and
increased in size. Excavation & Backfill 1,000.00 CY 30.00$ 30,000$ 0.60 600.00 139.04$ 83,423$ 10.00$ 10,000$ 123,423$ 123.42$

 Center platforms foundation 380.00 CY 500.00$ 190,000$ 8.00 3,040.00 132.09$ 401,540$ 100.00$ 38,000$ 629,540$ 1,656.68$
 Superstructure 5,400.00 SF 40.00$ 216,000$ 1.00 5,400.00 132.09$ 713,262$ 20.00$ 108,000$ 1,037,262$ 192.09$
 Center Platform 5,400.00 SF 25.00$ 135,000$ 0.50 2,700.00 132.09$ 356,631$ 5.00$ 27,000$ 518,631$ 96.04$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Shelters (one per platform) 1.00 EA 15,000.00$ 15,000$ 60.00 60.00 123.34$ 7,400$ 500.00$ 500$ 22,900$ 22,900.37$
 Lighting 5,400.00 SF 10.00$ 54,000$ 0.06 324.00 167.54$ 54,282$ 2.00$ 10,800$ 119,082$ 22.05$
 Stairs, railings, & enclosure 2.00 EA 125,000.00$ 250,000$ 720.00 1,440.00 132.09$ 190,203$ 15,000.00$ 30,000$ 470,203$ 235,101.63$
 Markups

 Misc Works (25% contingency) 1.00 LS 232,250.00$ 232,250$ 3,466.00 3,466.00 132.99$ 460,936$ 57,575.00$ 57,575$ 750,761$ 750,760.87$
 Contractors Overhead & Profit (15%) 1.00 LS 174,187.50$ 174,188$ 2,599.50 2,599.50 132.99$ 345,702$ 43,181.25$ 43,181$ 563,071$ 563,070.65$
 Bonds and Insurance (5%) 1.00 LS 66,771.88$ 66,772$ 996.48 996.48 132.99$ 132,519$ 16,552.81$ 16,553$ 215,844$ 215,843.75$
 Mobilization (3%) 1.00 LS 42,066.28$ 42,066$ 627.78 627.78 132.99$ 83,487$ 10,428.27$ 10,428$ 135,982$ 135,981.56$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 44,348,254$ 44,348,254.02$

 Support of Excavation (assumed 60' deep) 75,840.00 SF 30.00$ 2,275,200$ 0.20 15,168.00 139.04$ 2,108,925$ 10.00$ 758,400$ 5,142,525$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 21,334.00 CY 30.00$ 640,020$ 0.60 12,800.40 139.04$ 1,779,740$ 10.00$ 213,340$ 2,633,100$ 123.42$
 Foundation Slab 712.00 CY 500.00$ 356,000$ 12.00 8,544.00 132.09$ 1,128,539$ 250.00$ 178,000$ 1,662,539$ 2,335.03$
 Underground Wall 1,336.00 CY 600.00$ 801,600$ 14.00 18,704.00 132.09$ 2,470,529$ 250.00$ 334,000$ 3,606,129$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 144.00 Tons 7,000.00$ 1,008,000$ 36.00 5,184.00 206.09$ 1,068,370$ 1,000.00$ 144,000$ 2,220,370$ 15,419.24$
 Roof Slab 712.00 CY 600.00$ 427,200$ 14.00 9,968.00 132.09$ 1,316,629$ 250.00$ 178,000$ 1,921,829$ 2,699.20$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.20 1,920.00 132.09$ 253,604$ 10.00$ 96,000$ 589,604$ 61.42$
 Tactile warning strip 600.00 LF 65.00$ 39,000$ 0.50 300.00 123.34$ 37,002$ 10.00$ 6,000$ 82,002$ 136.67$
 Misc Finishes 9,600.00 SF 60.00$ 576,000$ 0.50 4,800.00 147.95$ 710,139$ 10.00$ 96,000$ 1,382,139$ 143.97$
 Fire Suppression 9,600.00 SF 10.00$ 96,000$ 0.20 1,920.00 147.95$ 284,056$ 5.00$ 48,000$ 428,056$ 44.59$
 Plumbing 9,600.00 SF 10.00$ 96,000$ 0.30 2,880.00 147.95$ 426,083$ 5.00$ 48,000$ 570,083$ 59.38$
 HVAC 9,600.00 SF 20.00$ 192,000$ 0.50 4,800.00 147.95$ 710,139$ 5.00$ 48,000$ 950,139$ 98.97$
 Electrical 9,600.00 SF 30.00$ 288,000$ 0.50 4,800.00 167.54$ 804,175$ 5.00$ 48,000$ 1,140,175$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
 Markups

 Misc Works (25% contingency) 1.00 LS 2,037,155.00$ 2,037,155$ 30,365.10 30,365.10 141.80$ 4,305,681$ 788,685.00$ 788,685$ 7,131,521$ 7,131,520.88$
 Contractors Overhead & Profit (15%) 1.00 LS 1,527,866.25$ 1,527,866$ 22,773.83 22,773.83 141.80$ 3,229,261$ 591,513.75$ 591,514$ 5,348,641$ 5,348,640.66$
 Bonds and Insurance (5%) 1.00 LS 585,682.06$ 585,682$ 8,729.97 8,729.97 141.80$ 1,237,883$ 226,746.94$ 226,747$ 2,050,312$ 2,050,312.25$
 Mobilization (3%) 1.00 LS 368,979.70$ 368,980$ 5,499.88 5,499.88 141.80$ 779,866$ 142,850.57$ 142,851$ 1,291,697$ 1,291,696.72$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
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Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL

 Markups
 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Infrastructure construction 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40
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ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL

 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 299,250,975$ 299,250,974.70$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 157500513 157,500,513$ - -$ -$ 157,500,513$ 157,500,513.00$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 8,750,028.50$ 8,750,029$ - -$ -$ 8,750,029$ 8,750,028.50$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,750,005.70$ 1,750,006$ - -$ -$ 1,750,006$ 1,750,005.70$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 4,375,014.25$ 4,375,014$ - -$ -$ 4,375,014$ 4,375,014.25$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 4,375,014.25$ 4,375,014$ - -$ -$ 4,375,014$ 4,375,014.25$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 61,250,199.50$ 61,250,200$ - -$ -$ 61,250,200$ 61,250,199.50$
 General Conditions (2.5% of Construction Costs) 1.00 LS 43,750,142.50$ 43,750,143$ - -$ -$ 43,750,143$ 43,750,142.50$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 17,500,057.00$ 17,500,057$ - -$ -$ 17,500,057$ 17,500,057.00$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic signals and crossing protection 1.00 EA 435,165$ 435,164.62$
 Pedestrian Barrier Arm, inc foundation 2.00 EA 5,250.00$ 10,500$ 66.18 132.36 123.34$ 16,326$ 429.62$ 859$ 27,685$ 13,842.39$
 Vehicular Barrier Arm, inc foundation 2.00 EA 10,500.00$ 21,000$ 148.91 297.82 123.34$ 36,732$ 966.64$ 1,933$ 59,666$ 29,832.88$
 Traffic Signal, inc foundation, pole, cabinet,
controller, etc. 1.00 EA 17,500.00$ 17,500$ 184.57 184.57 167.54$ 30,922$ 1,627.48$ 1,627$ 50,050$ 50,049.66$

 Pedestrian Signals 4.00 EA 875.00$ 3,500$ 12.30 49.22 167.54$ 8,246$ 108.50$ 434$ 12,180$ 3,044.98$
 Conduit & Wire 1.00 LS 7,500.00$ 7,500$ 255.32 255.32 167.54$ 42,776$ 432.08$ 432$ 50,708$ 50,707.76$
 Chopping and repairing sidewalks, curbs, asphalt, etc 1.00 ALW 4,000.00$ 4,000$ 104.66 104.66 136.63$ 14,299$ 1,588.83$ 1,589$ 19,888$ 19,888.32$
 Maintenance and Protection of Traffic 1.00 ALW -$ -$ 160.00 160.00 123.34$ 19,734$ -$ -$ 19,734$ 19,734.32$
 State of Good Repair at Each Corssing 1.00 ALW 40,000.00$ 40,000$ - 123.34$ -$ -$ -$ 40,000$ 40,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 26,000.00$ 26,000$ 295.99 295.99 142.77$ 42,259$ 1,718.73$ 1,719$ 69,978$ 69,977.63$
 Contractors Overhead & Profit (15%) 1.00 LS 19,500.00$ 19,500$ 221.99 221.99 142.77$ 31,694$ 1,289.05$ 1,289$ 52,483$ 52,483.22$
 Bonds and Insurance (5%) 1.00 LS 7,475.00$ 7,475$ 85.10 85.10 142.77$ 12,149$ 494.13$ 494$ 20,119$ 20,118.57$
 Mobilization (3%) 1.00 LS 4,709.25$ 4,709$ 53.61 53.61 142.77$ 7,654$ 311.30$ 311$ 12,675$ 12,674.70$

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 11,659,922$ 11,659,921.88$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,125,000.00$ 1,125,000$ 5,320.68 5,320.68 123.34$ 656,250$ 93,750.00$ 93,750$ 1,875,000$ 1,875,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 843,750.00$ 843,750$ 3,990.51 3,990.51 123.34$ 492,188$ 70,312.50$ 70,313$ 1,406,250$ 1,406,250.00$
 Bonds and Insurance (5%) 1.00 LS 323,437.50$ 323,438$ 1,529.70 1,529.70 123.34$ 188,672$ 26,953.13$ 26,953$ 539,063$ 539,062.50$
 Mobilization (3%) 1.00 LS 203,765.63$ 203,766$ 963.71 963.71 123.34$ 118,863$ 16,980.47$ 16,980$ 339,609$ 339,609.38$

50.04  Traction power distribution:  catenary and third rail
 Catenary 1.00 100' Track 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 55,000.00$ 55,000$ 250.00 250.00 167.54$ 41,884$ 5,000.00$ 5,000$ 101,884$ 101,884.09$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 21,101,367.00$ 21,101,367$ - - -$ -$ -$ -$ 21,101,367$ 21,101,367.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.01  Light Rail

 Articulated 1.00 EA 4,200,000.00$ 4,200,000$ - -$ -$ 4,200,000$ 4,200,000.00$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 81,970,267$ 81,970,266.99$

 Project Development (4%) 4.00 % 2,049,256,674.72$ 81,970,267$ - -$ -$ 81,970,267$

80.02  Engineering (8%) 1.00 LS 163,940,534$ 163,940,533.98$
 Engineering (8%) 8.00 % 2,049,256,674.72$ 163,940,534$ - -$ -$ 163,940,534$

80.03  Project Management for Design and Construction (8%) 1.00 LS 163,940,534$ 163,940,533.98$
 Project Management for Design and Construction (8%) 8.00 % 2,049,256,674.72$ 163,940,534$ - -$ -$ 163,940,534$

80.04  Construction Administration & Management (8%) 1.00 LS 163,940,534$ 163,940,533.98$
 Construction Administration & Management (8%) 8.00 % 2,049,256,674.72$ 163,940,534$ - -$ -$ 163,940,534$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 61,477,700$ 61,477,700.24$

 Liability & Insurance (3%) 3.00 % 2,049,256,674.72$ 61,477,700$ - -$ -$ 61,477,700$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 40,985,133$ 40,985,133.49$

 Permits & Review Fees (2%) 2.00 % 2,049,256,674.72$ 40,985,133$ - -$ -$ 40,985,133$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 40,985,133$ 40,985,133.49$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 2,049,256,674.72$ 40,985,133$ - -$ -$ 40,985,133$

80.08  Start up (2%) 1.00 LS 40,985,133$ 40,985,133.49$
 Startup (2%) 2.00 % 2,049,256,674.72$ 40,985,133$ - -$ -$ 40,985,133$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 409,851,335$ 409,851,334.94$

 Allowance for Indeterminates (20%) 20.00 % 2,049,256,674.72$ 409,851,335$ - -$ -$ 409,851,335$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Light Rail Transit (Initial Operating Segment) - w/o Broadway Junction Station

CONFIDENTIAL
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.52 MI 496,846,000$ 34,220,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 498,483,000$ 21,673,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 100.00 VHCL 246,807,000$ 2,468,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 440,887,000$ 440,887,000$

50 SYSTEMS 14.52 MI 466,008,000$ 32,096,000$
TOTAL CONSTRUCTION COST 2,149,031,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 34,393,000$ 34,393,000$

70 VEHICLES 100.00 VHCL 485,513,000$ 4,855,000$

80 PROFESSIONAL SERVICES 1.00 LS 795,141,000$ 795,141,000$

90 CONTINGENCY (20%) 1.00 LS 429,806,000$ 429,806,000$

TOTAL PROJECT COST 3,893,884,000$

COMMUTER RAIL
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 732.61 100' Guideway 12,167$ 8,913,646.73$
10.04  Guideway: Aerial structure, 2 way 29.00 100' Guideway 2,585,494$ 74,979,327.38$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 5,659,563$ 16,978,689.71$
10.05  Guideway: Built-up fill 732.61 100' Guideway 22,155$ 16,230,751.67$
10.07  Guideway: Metropolitan Ave Tunnel 5.00 100' Guideway 10,570,501$ 52,852,503.39$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.11  Track:  Ballasted 1,529.22 100' Track 77,562$ 118,609,569.61$

 Track:  Ballasted, night/weekend work (Freight Track) 1,131.36 100' Track 116,343$ 131,626,047.28$
10.12  Track:  Special (turnouts) 118.00 EA 271,483$ 32,034,982.63$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 496,845,896$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 23.00 EA

 Side Platforms (both sides), incl. canopies and amenities 13.00 EA 4,804,757$ 62,461,847.26$
 Center Platform, incl. canopies and amenities 10.00 EA 5,119,390$ 51,193,902.02$

20.07  Elevators, escalators
 Elevators, 30' rise 36.00 EA 2,872,588$ 103,413,171.81$
 Escalators, 30' rise 72.00 EA 3,446,962$ 248,181,263.54$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 498,483,284$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities

and equipment) 100.00 per vehicle 1,885,055$ 188,505,529.70$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 100.00 per Vehicle 496,679$ 49,667,895.49$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 246,807,004$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

739.01 100' Guideway 62,966$ 46,532,831.57$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and
treatments, etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 732.61 LF of Wall 7,092$ 5,195,897.75$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

23.00  Allowance /
Station

240,158$ 5,523,641.61$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 165,168,880$ 165,168,880.12$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 9,176,049$ 9,176,048.90$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,835,210$ 1,835,209.78$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 4,588,024$ 4,588,024.45$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 4,588,024$ 4,588,024.45$
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 Project Supervision (3.5% of Construction Costs) 1.00 LS 64,232,342$ 64,232,342.27$
 General Conditions (2.5% of Construction Costs) 1.00 LS 45,880,244$ 45,880,244.48$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 18,352,098$ 18,352,097.79$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 440,886,935$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,529.22 100' Track 69,400$ 106,127,868.00$
 Train Control - On Board Systems 1,529.22 100' Track 32,500$ 49,699,650.00$
 Train Control - Centralized Systems 1,529.22 100' Track 21,900$ 33,489,918.00$

50.02  Traffic prioritization via FTA Data Base 1,529.22 100' Track 7,253$ 11,091,390.81$
50.03  Traction power supply:  substations 15.00 EA 10,260,731$ 153,910,968.75$
50.04  Traction power distribution:  catenary and third rail

 Third Rail 1,529.22 100' Track 45,573$ 69,691,225.57$
50.05  Communications

 Pathfinder signage 23.00 Per Station 47,104$ 1,083,400.34$
 PIDS (passenger information display system) 23.00 Per Station 297,145$ 6,834,334.91$
 Public Address System 23.00 Per Station 50,000$ 1,150,000.00$
 Monitoring and Security 23.00 Per Station 31,104$ 715,400.34$
 Telephone and Fiber Optic Systems 769.61 100' Guideway 4,000$ 3,078,440.00$

50.06  Fare collection system and equipment
 Platform-based fare control 23.00 Per Station 60,209$ 1,384,800.69$

50.07  Central Control (SCADA modifications) 769.61 100' Guideway 36,057$ 27,750,135.26$

 SUB-TOTAL   <<  SYSTEMS  >> 466,007,533$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 34,393,275$ 34,393,275.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 34,393,275$

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 100.00 EA 4,852,632$ 485,263,158.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 485,513,158$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 85,961,226$ 85,961,226.06$
80.02  Engineering (8%) 1.00 LS 171,922,452$ 171,922,452.11$
80.03  Project Management for Design and Construction (8%) 1.00 LS 171,922,452$ 171,922,452.11$
80.04  Construction Administration & Management (8%) 1.00 LS 171,922,452$ 171,922,452.11$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 64,470,920$ 64,470,919.54$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 42,980,613$ 42,980,613.03$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 42,980,613$ 42,980,613.03$
80.08  Start up (2%) 1.00 LS 42,980,613$ 42,980,613.03$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 795,141,341$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 429,806,130$ 429,806,130.28$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 429,806,130$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database
Assumes minimal work as majority of scope is covered under
10.11 Ballasted Track.  Allowance provided necessary
modification as required.

100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,585,494$ 2,585,494.05$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 70.00$ 210,000$ 2.25 6,750.00 132.09$ 891,578$ 20.00$ 60,000$ 1,161,578$ 387.19$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,173.50 2,173.50 132.18$ 287,296$ 24,670.00$ 24,670$ 415,766$ 415,766.19$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,630.13 1,630.13 132.18$ 215,472$ 18,502.50$ 18,503$ 311,825$ 311,824.65$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 624.88 624.88 132.18$ 82,598$ 7,092.63$ 7,093$ 119,533$ 119,532.78$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 393.68 393.68 132.18$ 52,037$ 4,468.35$ 4,468$ 75,306$ 75,305.65$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 5,659,563$ 5,659,563.24$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 266.67 Tons 2,500.00$ 666,667$ 25.00 6,666.67 206.09$ 1,373,933$ 20.00$ 5,333$ 2,045,933$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 435,512.10$ 435,512$ 4,844.41 4,844.41 169.81$ 822,623$ 25,358.42$ 25,358$ 1,283,493$ 1,283,493.34$
 Contractors Overhead & Profit (15%) 1.00 LS 228,643.85$ 228,644$ 2,543.32 2,543.32 172.30$ 438,217$ 15,713.17$ 15,713$ 682,574$ 682,574.11$
 Bonds and Insurance (5%) 1.00 LS 87,646.81$ 87,647$ 974.94 974.94 172.30$ 167,983$ 6,023.38$ 6,023$ 261,653$ 261,653.41$
 Mobilization (3%) 1.00 LS 55,217.49$ 55,217$ 614.21 614.21 172.30$ 105,829$ 3,794.73$ 3,795$ 164,842$ 164,841.65$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Metropolitan Ave Tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$
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 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 4,804,757$ 4,804,757.48$
 Excavation & Backfill 1,778.00 CY 30.00$ 53,340$ 0.60 1,066.80 139.04$ 148,326$ 10.00$ 17,780$ 219,446$ 123.42$
 Side platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.10 960.00 132.09$ 126,802$ 5.00$ 48,000$ 414,802$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 9,600.00 SF 60.00$ 576,000$ 0.10 960.00 206.09$ 197,846$ 10.00$ 96,000$ 869,846$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 9,600.00 SF 5.00$ 48,000$ 0.03 286.50 167.54$ 48,000$ 2.00$ 19,200$ 115,200$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 385,085.00$ 385,085$ 2,138.80 2,138.80 149.36$ 319,460$ 68,095.00$ 68,095$ 772,640$ 772,639.85$
 Contractors Overhead & Profit (15%) 1.00 LS 288,813.75$ 288,814$ 1,604.10 1,604.10 149.36$ 239,595$ 51,071.25$ 51,071$ 579,480$ 579,479.89$
 Bonds and Insurance (5%) 1.00 LS 110,711.94$ 110,712$ 614.91 614.91 149.36$ 91,845$ 19,577.31$ 19,577$ 222,134$ 222,133.96$
 Mobilization (3%) 1.00 LS 69,748.52$ 69,749$ 387.39 387.39 149.36$ 57,862$ 12,333.71$ 12,334$ 139,944$ 139,944.39$

 Center Platform, incl. canopies and amenities 1.00 EA 5,119,390$ 5,119,390.20$
 Excavation & Backfill 2,000.00 CY 30.00$ 60,000$ 0.60 1,200.00 139.04$ 166,845$ 10.00$ 20,000$ 246,845$ 123.42$
 Center platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Center Platform 10,800.00 SF 25.00$ 270,000$ 0.10 1,080.00 132.09$ 142,652$ 5.00$ 54,000$ 466,652$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 10,800.00 SF 60.00$ 648,000$ 0.10 1,080.00 206.09$ 222,577$ 10.00$ 108,000$ 978,577$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 10,800.00 SF 5.00$ 54,000$ 0.03 322.32 167.54$ 54,000$ 2.00$ 21,600$ 129,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 413,750.00$ 413,750$ 2,241.05 2,241.05 149.81$ 335,735$ 73,750.00$ 73,750$ 823,235$ 823,235.07$
 Contractors Overhead & Profit (15%) 1.00 LS 310,312.50$ 310,313$ 1,680.79 1,680.79 149.81$ 251,801$ 55,312.50$ 55,313$ 617,426$ 617,426.30$
 Bonds and Insurance (5%) 1.00 LS 118,953.13$ 118,953$ 644.30 644.30 149.81$ 96,524$ 21,203.13$ 21,203$ 236,680$ 236,680.08$
 Mobilization (3%) 1.00 LS 74,940.47$ 74,940$ 405.91 405.91 149.81$ 60,810$ 13,357.97$ 13,358$ 149,108$ 149,108.45$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 78,640,104$ 78,640,103.65$

 Support of Excavation (assumed 60' deep) 147,840.00 SF 30.00$ 4,435,200$ 0.20 29,568.00 139.04$ 4,111,070$ 10.00$ 1,478,400$ 10,024,670$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 42,668.00 CY 30.00$ 1,280,040$ 0.60 25,600.80 139.04$ 3,559,479$ 10.00$ 426,680$ 5,266,199$ 123.42$
 Foundation Slab 1,424.00 CY 500.00$ 712,000$ 12.00 17,088.00 132.09$ 2,257,079$ 250.00$ 356,000$ 3,325,079$ 2,335.03$
 Underground Wall 2,668.00 CY 600.00$ 1,600,800$ 14.00 37,352.00 132.09$ 4,933,661$ 250.00$ 667,000$ 7,201,461$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 288.00 Tons 7,000.00$ 2,016,000$ 36.00 10,368.00 206.09$ 2,136,740$ 1,000.00$ 288,000$ 4,440,740$ 15,419.24$
 Roof Slab 1,424.00 CY 600.00$ 854,400$ 14.00 19,936.00 132.09$ 2,633,258$ 250.00$ 356,000$ 3,843,658$ 2,699.20$
 Side Platform 19,200.00 SF 25.00$ 480,000$ 0.20 3,840.00 132.09$ 507,209$ 10.00$ 192,000$ 1,179,209$ 61.42$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Misc Finishes 19,200.00 SF 60.00$ 1,152,000$ 0.50 9,600.00 147.95$ 1,420,278$ 10.00$ 192,000$ 2,764,278$ 143.97$
 Fire Suppression 19,200.00 SF 10.00$ 192,000$ 0.20 3,840.00 147.95$ 568,111$ 5.00$ 96,000$ 856,111$ 44.59$
 Plumbing 19,200.00 SF 10.00$ 192,000$ 0.30 5,760.00 147.95$ 852,167$ 5.00$ 96,000$ 1,140,167$ 59.38$
 HVAC 19,200.00 SF 20.00$ 384,000$ 0.50 9,600.00 147.95$ 1,420,278$ 5.00$ 96,000$ 1,900,278$ 98.97$
 Electrical 19,200.00 SF 30.00$ 576,000$ 0.50 9,600.00 167.54$ 1,608,349$ 5.00$ 96,000$ 2,280,349$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
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 Markups
 Misc Works (25% contingency) 1.00 LS 3,766,510.00$ 3,766,510$ 53,106.20 53,106.20 142.20$ 7,551,619$ 1,327,770.00$ 1,327,770$ 12,645,899$ 12,645,899.00$
 Contractors Overhead & Profit (15%) 1.00 LS 2,824,882.50$ 2,824,883$ 39,829.65 39,829.65 142.20$ 5,663,714$ 995,827.50$ 995,828$ 9,484,424$ 9,484,424.25$
 Bonds and Insurance (5%) 1.00 LS 1,082,871.63$ 1,082,872$ 15,268.03 15,268.03 142.20$ 2,171,090$ 381,733.88$ 381,734$ 3,635,696$ 3,635,695.96$
 Mobilization (3%) 1.00 LS 682,209.12$ 682,209$ 9,618.86 9,618.86 142.20$ 1,367,787$ 240,492.34$ 240,492$ 2,290,488$ 2,290,488.46$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
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 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Budget developed from FTA Database 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above
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40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$
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 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 313,820,872$ 313,820,872.23$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 165168880.1 165,168,880$ - -$ -$ 165,168,880$ 165,168,880.12$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 9,176,048.90$ 9,176,049$ - -$ -$ 9,176,049$ 9,176,048.90$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,835,209.78$ 1,835,210$ - -$ -$ 1,835,210$ 1,835,209.78$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 4,588,024.45$ 4,588,024$ - -$ -$ 4,588,024$ 4,588,024.45$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 4,588,024.45$ 4,588,024$ - -$ -$ 4,588,024$ 4,588,024.45$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 64,232,342.27$ 64,232,342$ - -$ -$ 64,232,342$ 64,232,342.27$
 General Conditions (2.5% of Construction Costs) 1.00 LS 45,880,244.48$ 45,880,244$ - -$ -$ 45,880,244$ 45,880,244.48$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 18,352,097.79$ 18,352,098$ - -$ -$ 18,352,098$ 18,352,097.79$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 10,260,731$ 10,260,731.25$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (10% contingency) 1.00 LS 450,000.00$ 450,000$ 2,128.27 2,128.27 123.34$ 262,500$ 37,500.00$ 37,500$ 750,000$ 750,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 742,500.00$ 742,500$ 3,511.65 3,511.65 123.34$ 433,125$ 61,875.00$ 61,875$ 1,237,500$ 1,237,500.00$
 Bonds and Insurance (5%) 1.00 LS 284,625.00$ 284,625$ 1,346.13 1,346.13 123.34$ 166,031$ 23,718.75$ 23,719$ 474,375$ 474,375.00$
 Mobilization (3%) 1.00 LS 179,313.75$ 179,314$ 848.06 848.06 123.34$ 104,600$ 14,942.81$ 14,943$ 298,856$ 298,856.25$

50.04  Traction power distribution:  catenary and third rail
 Third Rail 1.00 100' Track 28,500.00$ 28,500$ 84.00 84.00 167.54$ 14,073$ 3,000.00$ 3,000$ 45,573$ 45,573.05$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 180,000.00$ 180,000$ 550.00 550.00 167.54$ 92,145$ 25,000.00$ 25,000$ 297,145$ 297,145.00$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 34,393,275.00$ 34,393,275$ - - -$ -$ -$ -$ 34,393,275$ 34,393,275.00$

60

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 1.00 EA 4,852,631.58$ 4,852,632$ - -$ -$ 4,852,632$ 4,852,631.58$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

70
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EQUIPMENT
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 85,961,226$ 85,961,226.06$

 Project Development (4%) 4.00 % 2,149,030,651.38$ 85,961,226$ - -$ -$ 85,961,226$

80.02  Engineering (8%) 1.00 LS 171,922,452$ 171,922,452.11$
 Engineering (8%) 8.00 % 2,149,030,651.38$ 171,922,452$ - -$ -$ 171,922,452$

80.03  Project Management for Design and Construction (8%) 1.00 LS 171,922,452$ 171,922,452.11$
 Project Management for Design and Construction (8%) 8.00 % 2,149,030,651.38$ 171,922,452$ - -$ -$ 171,922,452$

80.04  Construction Administration & Management (8%) 1.00 LS 171,922,452$ 171,922,452.11$
 Construction Administration & Management (8%) 8.00 % 2,149,030,651.38$ 171,922,452$ - -$ -$ 171,922,452$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 64,470,920$ 64,470,919.54$

 Liability & Insurance (3%) 3.00 % 2,149,030,651.38$ 64,470,920$ - -$ -$ 64,470,920$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 42,980,613$ 42,980,613.03$

 Permits & Review Fees (2%) 2.00 % 2,149,030,651.38$ 42,980,613$ - -$ -$ 42,980,613$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 42,980,613$ 42,980,613.03$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 2,149,030,651.38$ 42,980,613$ - -$ -$ 42,980,613$

80.08  Start up (2%) 1.00 LS 42,980,613$ 42,980,613.03$
 Startup (2%) 2.00 % 2,149,030,651.38$ 42,980,613$ - -$ -$ 42,980,613$

80
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 429,806,130$ 429,806,130.28$

 Allowance for Indeterminates (AFI) 20.00 % 2,149,030,651.38$ 429,806,130$ - -$ -$ 429,806,130$

90
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 14.52 MI 1,330,177,000$ 91,615,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 24.00 EA 672,075,000$ 28,003,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 100.00 VHCL 246,807,000$ 2,468,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 642,732,000$ 642,732,000$

50 SYSTEMS 14.52 MI 468,259,000$ 32,251,000$
TOTAL CONSTRUCTION COST 3,360,050,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 34,393,000$ 34,393,000$

70 VEHICLES 100.00 VHCL 485,513,000$ 4,855,000$

80 PROFESSIONAL SERVICES 1.00 LS 1,243,219,000$ 1,243,219,000$

90 CONTINGENCY (20%) 1.00 LS 672,010,000$ 672,010,000$

TOTAL PROJECT COST 5,795,185,000$

CR - inc. Brdwy Junc
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 637.61 100' Guideway 12,167$ 7,757,784.21$
10.04  Guideway: Aerial structure, 2 way 29.00 100' Guideway 2,585,494$ 74,979,327.38$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 5,659,563$ 16,978,689.71$
10.05  Guideway: Built-up fill 737.61 100' Guideway 22,155$ 16,341,525.15$
10.06  Guideway: Underground cut & cover 35.75 100' Guideway 5,783,382$ 206,755,913.20$
10.07  Guideway: Underground tunnel 59.25 100' Guideway 10,570,501$ 626,302,165.17$

 Guideway: Metropolitan Ave Tunnel 5.00 100' Guideway 10,570,501$ 52,852,503.39$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.11  Track:  Ballasted 1,539.22 100' Track 77,562$ 119,385,190.97$

 Track:  Ballasted, night/weekend work 1,131.36 100' Track 116,343$ 131,626,047.28$
10.12  Track:  Special (switches, turnouts) 120.00 EA 271,483$ 32,577,948.44$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 1,330,177,472$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 22.00 EA

 Side Platforms (both sides), incl. canopies and amenities 13.00 EA 4,804,757$ 62,461,847.26$
 Center Platform, incl. canopies and amenities 9.00 EA 5,119,390$ 46,074,511.82$

20.03  Underground station, stop, shelter, mall, terminal, platform 2.00 EA
 Side Platform (both sides), incl. canopies and amenities 2.00 EA 78,640,104$ 157,280,207.30$

20.07  Elevators, escalators
 Elevators, 30' rise 42.00 EA 2,872,588$ 120,648,700.44$
 Escalators, 30' rise 80.00 EA 3,446,962$ 275,756,959.49$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 400.00 LF 24,631$ 9,852,418.75$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 672,074,645$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities

and equipment) 100.00 per vehicle 1,885,055$ 188,505,529.70$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 100.00 per Vehicle 496,679$ 49,667,895.49$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 246,807,004$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading) 644.01 100' Guideway 62,966$ 40,551,019.42$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 145.00 100' Utility Run 554,559$ 80,411,047.15$
 Water, Sewer and Pipelines 145.00 100' Utility Run 130,984$ 18,992,698.65$
 Fiber Optic facilities 145.00 100' Utility Run 12,594$ 1,826,107.68$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and
treatments, etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 637.61 LF of Wall 7,092$ 4,522,128.23$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

24.00  Allowance /
Station

240,158$ 5,763,799.94$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 258,244,675$ 258,244,675.01$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 14,346,926$ 14,346,926.39$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,869,385$ 2,869,385.28$

CR - inc. Brdwy Junc

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

CR - inc. Brdwy Junc

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

 Temp Facilities (0.25% of Construction Costs) 1.00 LS 7,173,463$ 7,173,463.19$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 7,173,463$ 7,173,463.19$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 100,428,485$ 100,428,484.73$
 General Conditions (2.5% of Construction Costs) 1.00 LS 71,734,632$ 71,734,631.95$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 28,693,853$ 28,693,852.78$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 642,731,684$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,539.22 100' Track 69,400$ 106,821,868.00$
 Train Control - On Board Systems 1,539.22 100' Track 32,500$ 50,024,650.00$
 Train Control - Centralized Systems 1,539.22 100' Track 21,900$ 33,708,918.00$

50.02  Traffic prioritization via FTA Data Base 1,539.22 100' Track 7,253$ 11,163,920.54$
50.03  Traction power supply:  substations 15.00 EA 10,260,731$ 153,910,968.75$
50.04  Traction power distribution:  catenary and third rail

 Third Rail 1,539.22 100' Track 45,573$ 70,146,956.11$
50.05  Communications

 Pathfinder signage 24.00 Per Station 47,104$ 1,130,504.71$
 PIDS (passenger information display system) 24.00 Per Station 297,145$ 7,131,479.91$
 Public Address System 24.00 Per Station 50,000$ 1,200,000.00$
 Monitoring and Security 24.00 Per Station 31,104$ 746,504.71$
 Telephone and Fiber Optic Systems 769.61 100' Guideway 4,000$ 3,078,440.00$

50.06  Fare collection system and equipment
 Platform-based fare control 24.00 Per Station 60,209$ 1,445,009.41$

50.07  Central Control (SCADA modifications) 769.61 100' Guideway 36,057$ 27,750,135.26$

 SUB-TOTAL   <<  SYSTEMS  >> 468,259,355$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value) 1.00 LS 34,393,275$ 34,393,275.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 34,393,275$

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 100.00 EA 4,852,632$ 485,263,158.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 485,513,158$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 134,402,006$ 134,402,006.42$
80.02  Engineering (8%) 1.00 LS 268,804,013$ 268,804,012.84$
80.03  Project Management for Design and Construction (8%) 1.00 LS 268,804,013$ 268,804,012.84$
80.04  Construction Administration & Management (8%) 1.00 LS 268,804,013$ 268,804,012.84$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 100,801,505$ 100,801,504.81$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 67,201,003$ 67,201,003.21$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 67,201,003$ 67,201,003.21$
80.08  Start up (2%) 1.00 LS 67,201,003$ 67,201,003.21$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 1,243,218,559$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 672,010,032$ 672,010,032.09$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST
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 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 672,010,032$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database 100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,585,494$ 2,585,494.05$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 70.00$ 210,000$ 2.25 6,750.00 132.09$ 891,578$ 20.00$ 60,000$ 1,161,578$ 387.19$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,173.50 2,173.50 132.18$ 287,296$ 24,670.00$ 24,670$ 415,766$ 415,766.19$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,630.13 1,630.13 132.18$ 215,472$ 18,502.50$ 18,503$ 311,825$ 311,824.65$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 624.88 624.88 132.18$ 82,598$ 7,092.63$ 7,093$ 119,533$ 119,532.78$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 393.68 393.68 132.18$ 52,037$ 4,468.35$ 4,468$ 75,306$ 75,305.65$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 5,659,563$ 5,659,563.24$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 266.67 Tons 2,500.00$ 666,667$ 25.00 6,666.67 206.09$ 1,373,933$ 20.00$ 5,333$ 2,045,933$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 435,512.10$ 435,512$ 4,844.41 4,844.41 169.81$ 822,623$ 25,358.42$ 25,358$ 1,283,493$ 1,283,493.34$
 Contractors Overhead & Profit (15%) 1.00 LS 228,643.85$ 228,644$ 2,543.32 2,543.32 172.30$ 438,217$ 15,713.17$ 15,713$ 682,574$ 682,574.11$
 Bonds and Insurance (5%) 1.00 LS 87,646.81$ 87,647$ 974.94 974.94 172.30$ 167,983$ 6,023.38$ 6,023$ 261,653$ 261,653.41$
 Mobilization (3%) 1.00 LS 55,217.49$ 55,217$ 614.21 614.21 172.30$ 105,829$ 3,794.73$ 3,795$ 164,842$ 164,841.65$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

Page 6 of 18



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

 Guideway: Metropolitan Ave Tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
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 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$
 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (switches, turnouts) 1.00 EA 271,483$ 271,482.90$
 Swithches 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$

Page 8 of 18



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 4,804,757$ 4,804,757.48$
 Excavation & Backfill 1,778.00 CY 30.00$ 53,340$ 0.60 1,066.80 139.04$ 148,326$ 10.00$ 17,780$ 219,446$ 123.42$
 Side platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.10 960.00 132.09$ 126,802$ 5.00$ 48,000$ 414,802$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 9,600.00 SF 60.00$ 576,000$ 0.10 960.00 206.09$ 197,846$ 10.00$ 96,000$ 869,846$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 9,600.00 SF 5.00$ 48,000$ 0.03 286.50 167.54$ 48,000$ 2.00$ 19,200$ 115,200$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 385,085.00$ 385,085$ 2,138.80 2,138.80 149.36$ 319,460$ 68,095.00$ 68,095$ 772,640$ 772,639.85$
 Contractors Overhead & Profit (15%) 1.00 LS 288,813.75$ 288,814$ 1,604.10 1,604.10 149.36$ 239,595$ 51,071.25$ 51,071$ 579,480$ 579,479.89$
 Bonds and Insurance (5%) 1.00 LS 110,711.94$ 110,712$ 614.91 614.91 149.36$ 91,845$ 19,577.31$ 19,577$ 222,134$ 222,133.96$
 Mobilization (3%) 1.00 LS 69,748.52$ 69,749$ 387.39 387.39 149.36$ 57,862$ 12,333.71$ 12,334$ 139,944$ 139,944.39$

 Center Platform, incl. canopies and amenities 1.00 EA 5,119,390$ 5,119,390.20$
 Excavation & Backfill 2,000.00 CY 30.00$ 60,000$ 0.60 1,200.00 139.04$ 166,845$ 10.00$ 20,000$ 246,845$ 123.42$
 Center platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Center Platform 10,800.00 SF 25.00$ 270,000$ 0.10 1,080.00 132.09$ 142,652$ 5.00$ 54,000$ 466,652$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 10,800.00 SF 60.00$ 648,000$ 0.10 1,080.00 206.09$ 222,577$ 10.00$ 108,000$ 978,577$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 10,800.00 SF 5.00$ 54,000$ 0.03 322.32 167.54$ 54,000$ 2.00$ 21,600$ 129,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 413,750.00$ 413,750$ 2,241.05 2,241.05 149.81$ 335,735$ 73,750.00$ 73,750$ 823,235$ 823,235.07$
 Contractors Overhead & Profit (15%) 1.00 LS 310,312.50$ 310,313$ 1,680.79 1,680.79 149.81$ 251,801$ 55,312.50$ 55,313$ 617,426$ 617,426.30$
 Bonds and Insurance (5%) 1.00 LS 118,953.13$ 118,953$ 644.30 644.30 149.81$ 96,524$ 21,203.13$ 21,203$ 236,680$ 236,680.08$
 Mobilization (3%) 1.00 LS 74,940.47$ 74,940$ 405.91 405.91 149.81$ 60,810$ 13,357.97$ 13,358$ 149,108$ 149,108.45$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 78,640,104$ 78,640,103.65$

 Support of Excavation (assumed 60' deep) 147,840.00 SF 30.00$ 4,435,200$ 0.20 29,568.00 139.04$ 4,111,070$ 10.00$ 1,478,400$ 10,024,670$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 42,668.00 CY 30.00$ 1,280,040$ 0.60 25,600.80 139.04$ 3,559,479$ 10.00$ 426,680$ 5,266,199$ 123.42$
 Foundation Slab 1,424.00 CY 500.00$ 712,000$ 12.00 17,088.00 132.09$ 2,257,079$ 250.00$ 356,000$ 3,325,079$ 2,335.03$
 Underground Wall 2,668.00 CY 600.00$ 1,600,800$ 14.00 37,352.00 132.09$ 4,933,661$ 250.00$ 667,000$ 7,201,461$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 288.00 Tons 7,000.00$ 2,016,000$ 36.00 10,368.00 206.09$ 2,136,740$ 1,000.00$ 288,000$ 4,440,740$ 15,419.24$
 Roof Slab 1,424.00 CY 600.00$ 854,400$ 14.00 19,936.00 132.09$ 2,633,258$ 250.00$ 356,000$ 3,843,658$ 2,699.20$
 Side Platform 19,200.00 SF 25.00$ 480,000$ 0.20 3,840.00 132.09$ 507,209$ 10.00$ 192,000$ 1,179,209$ 61.42$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Misc Finishes 19,200.00 SF 60.00$ 1,152,000$ 0.50 9,600.00 147.95$ 1,420,278$ 10.00$ 192,000$ 2,764,278$ 143.97$
 Fire Suppression 19,200.00 SF 10.00$ 192,000$ 0.20 3,840.00 147.95$ 568,111$ 5.00$ 96,000$ 856,111$ 44.59$
 Plumbing 19,200.00 SF 10.00$ 192,000$ 0.30 5,760.00 147.95$ 852,167$ 5.00$ 96,000$ 1,140,167$ 59.38$
 HVAC 19,200.00 SF 20.00$ 384,000$ 0.50 9,600.00 147.95$ 1,420,278$ 5.00$ 96,000$ 1,900,278$ 98.97$
 Electrical 19,200.00 SF 30.00$ 576,000$ 0.50 9,600.00 167.54$ 1,608,349$ 5.00$ 96,000$ 2,280,349$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$
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 Markups
 Misc Works (25% contingency) 1.00 LS 3,766,510.00$ 3,766,510$ 53,106.20 53,106.20 142.20$ 7,551,619$ 1,327,770.00$ 1,327,770$ 12,645,899$ 12,645,899.00$
 Contractors Overhead & Profit (15%) 1.00 LS 2,824,882.50$ 2,824,883$ 39,829.65 39,829.65 142.20$ 5,663,714$ 995,827.50$ 995,828$ 9,484,424$ 9,484,424.25$
 Bonds and Insurance (5%) 1.00 LS 1,082,871.63$ 1,082,872$ 15,268.03 15,268.03 142.20$ 2,171,090$ 381,733.88$ 381,734$ 3,635,696$ 3,635,695.96$
 Mobilization (3%) 1.00 LS 682,209.12$ 682,209$ 9,618.86 9,618.86 142.20$ 1,367,787$ 240,492.34$ 240,492$ 2,290,488$ 2,290,488.46$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Budget developed from FTA Database 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading) 1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$
 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$

40
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

40

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail - w/ Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 490,664,883$ 490,664,882.52$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 258244675 258,244,675$ - -$ -$ 258,244,675$ 258,244,675.01$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 14,346,926.39$ 14,346,926$ - -$ -$ 14,346,926$ 14,346,926.39$
 Temp Power (0.1% of Construction Costs) 1.00 LS 2,869,385.28$ 2,869,385$ - -$ -$ 2,869,385$ 2,869,385.28$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 7,173,463.19$ 7,173,463$ - -$ -$ 7,173,463$ 7,173,463.19$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 7,173,463.19$ 7,173,463$ - -$ -$ 7,173,463$ 7,173,463.19$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 100,428,484.73$ 100,428,485$ - -$ -$ 100,428,485$ 100,428,484.73$
 General Conditions (2.5% of Construction Costs) 1.00 LS 71,734,631.95$ 71,734,632$ - -$ -$ 71,734,632$ 71,734,631.95$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 28,693,852.78$ 28,693,853$ - -$ -$ 28,693,853$ 28,693,852.78$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 10,260,731$ 10,260,731.25$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (10% contingency) 1.00 LS 450,000.00$ 450,000$ 2,128.27 2,128.27 123.34$ 262,500$ 37,500.00$ 37,500$ 750,000$ 750,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 742,500.00$ 742,500$ 3,511.65 3,511.65 123.34$ 433,125$ 61,875.00$ 61,875$ 1,237,500$ 1,237,500.00$
 Bonds and Insurance (5%) 1.00 LS 284,625.00$ 284,625$ 1,346.13 1,346.13 123.34$ 166,031$ 23,718.75$ 23,719$ 474,375$ 474,375.00$
 Mobilization (3%) 1.00 LS 179,313.75$ 179,314$ 848.06 848.06 123.34$ 104,600$ 14,942.81$ 14,943$ 298,856$ 298,856.25$

50.04  Traction power distribution:  catenary and third rail
 Third Rail 1.00 100' Track 28,500.00$ 28,500$ 84.00 84.00 167.54$ 14,073$ 3,000.00$ 3,000$ 45,573$ 45,573.05$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 180,000.00$ 180,000$ 550.00 550.00 167.54$ 92,145$ 25,000.00$ 25,000$ 297,145$ 297,145.00$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

50
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value) 1.00 LS 34,393,275.00$ 34,393,275$ - - -$ -$ -$ -$ 34,393,275$ 34,393,275.00$

60
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 1.00 EA 4,852,631.58$ 4,852,632$ - -$ -$ 4,852,632$ 4,852,631.58$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

70
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 134,402,006$ 134,402,006.42$

 Project Development (4%) 4.00 % 3,360,050,160.45$ 134,402,006$ - -$ -$ 134,402,006$

80.02  Engineering (8%) 1.00 LS 268,804,013$ 268,804,012.84$
 Engineering (8%) 8.00 % 3,360,050,160.45$ 268,804,013$ - -$ -$ 268,804,013$

80.03  Project Management for Design and Construction (8%) 1.00 LS 268,804,013$ 268,804,012.84$
 Project Management for Design and Construction (8%) 8.00 % 3,360,050,160.45$ 268,804,013$ - -$ -$ 268,804,013$

80.04  Construction Administration & Management (8%) 1.00 LS 268,804,013$ 268,804,012.84$
 Construction Administration & Management (8%) 8.00 % 3,360,050,160.45$ 268,804,013$ - -$ -$ 268,804,013$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 100,801,505$ 100,801,504.81$

 Liability & Insurance (3%) 3.00 % 3,360,050,160.45$ 100,801,505$ - -$ -$ 100,801,505$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 67,201,003$ 67,201,003.21$

 Permits & Review Fees (2%) 2.00 % 3,360,050,160.45$ 67,201,003$ - -$ -$ 67,201,003$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 67,201,003$ 67,201,003.21$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 3,360,050,160.45$ 67,201,003$ - -$ -$ 67,201,003$

80.08  Start up (2%) 1.00 LS 67,201,003$ 67,201,003.21$
 Startup (2%) 2.00 % 3,360,050,160.45$ 67,201,003$ - -$ -$ 67,201,003$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/15/2021
CHECKED BY:    SHINU CHACKO, 2/17/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL (M) HRS/UNIT TOTAL HRS RATE/HR TOTAL (L) UNIT TOTAL (E) TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 672,010,032$ 672,010,032.09$

 Allowance for Indeterminates (AFI) 20.00 % 3,360,050,160.45$ 672,010,032$ - -$ -$ 672,010,032$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION QTY. UNIT
TOTAL COST UNIT COST

10 GUIDEWAY & TRACK ELEMENTS 11.84 MI 363,479,000$ 30,689,000$

20 STATION, STOPS, TERMINALS, INTERMODAL 23.00 EA 420,665,000$ 18,290,000$

30 SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS 100.00 VHCL 246,807,000$ 2,468,000$

40 SITEWORK & SPECIAL CONDITIONS 1.00 LS 378,368,000$ 378,368,000$

50 SYSTEMS 11.84 MI 379,494,000$ 32,041,000$
TOTAL CONSTRUCTION COST 1,788,813,000$

60 ROW, LAND, EXISTING IMPROVEMENTS 1.00 LS 32,900,000$ 32,900,000$

70 VEHICLES 100.00 VHCL 485,513,000$ 4,855,000$

80 PROFESSIONAL SERVICES 1.00 LS 661,861,000$ 661,861,000$

90 CONTINGENCY (20%) 1.00 LS 357,763,000$ 357,763,000$

TOTAL PROJECT COST 3,326,850,000$

*Broadway Junction to Atlantic Ave Pedestrian Bridge
Total Cost

65,000,000$

COMMUTER RAIL IOS
SUMMARY

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 606.61 100' Guideway 12,167$ 7,380,608.02$
10.04  Guideway: Aerial structure, 2 way 18.75 100' Guideway 2,585,494$ 48,478,013.39$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 3.00 100' Guideway 5,659,563$ 16,978,689.71$
10.05  Guideway: Built-up fill 606.61 100' Guideway 22,155$ 13,439,260.00$
10.08  Guideway: Retained cut or fill 83.85 100' Guideway 532,145$ 44,620,377.20$
10.11  Track:  Ballasted 1,256.72 100' Track 77,562$ 97,473,887.55$

 Track:  Ballasted, night/weekend work (Freight Track) 918.61 100' Track 116,343$ 106,874,030.63$
10.12  Track:  Special (turnouts) 104.00 EA 271,483$ 28,234,221.98$

 SUB-TOTAL   <<  GUIDEWAY & TRACK ELEMENTS  >> 363,479,088$

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform 19.00 EA

 Side Platforms (both sides), incl. canopies and amenities 9.00 EA 4,804,757$ 43,242,817.33$
 Center Platform, incl. canopies and amenities 10.00 EA 5,119,390$ 51,193,902.02$

20.07  Elevators, escalators
 Elevators, 30' rise 30.00 EA 2,872,588$ 86,177,643.17$
 Escalators, 30' rise 60.00 EA 3,446,962$ 206,817,719.62$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 200.00 LF 24,631$ 4,926,209.37$
 Broadway Junction - Atlantic Ave Transfer Bridge 1,280.00 LF 22,115$ 28,306,889.57$

 SUB-TOTAL   <<  STATION, STOPS, TERMINALS, INTERMODAL  >> 420,665,181$

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 10,000.00 GSF 863$ 8,633,579.10$
30.03  Heavy Maintenance Facility (Include service, inspection, and storage facilities

and equipment) 100.00 per vehicle 1,885,055$ 188,505,529.70$

30.05  Yard and Yard Track (Include yard construction, guideway and track associated
with yard) 100.00 per Vehicle 496,679$ 49,667,895.49$

 SUB-TOTAL   <<  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS  >> 246,807,004$

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing, demolition and

fine grading / assumes only 20% of guideway below aerial guideway will require
clearing)

610.96 100' Guideway 62,966$ 38,469,978.46$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm, sewer, water, gas,
electric)

 Electrical facilities / ductbanks 100.00 100' Utility Run 554,559$ 55,455,894.59$
 Water, Sewer and Pipelines 100.00 100' Utility Run 130,984$ 13,098,412.86$
 Fiber Optic facilities 100.00 100' Utility Run 12,594$ 1,259,384.61$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water treatments (Include
underground storage tanks, fuel tanks, other hazardous materials and
treatments, etc)

EXCLUDED

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic, parks (Include
other environmental mitigation not listed) EXCLUDED

40.05  Site structures including retaining walls, sound walls 606.61 LF of Wall 7,092$ 4,302,266.60$
40.06  Pedestrian / bike access and accommodation, landscaping (Include sidewalks,

paths, plazas, functional landscaping, site and station furniture, site lighting,
signage, bike facilities, permanent fencing)

19.00  Allowance /
Station

240,158$ 4,563,008.29$

40.08  Temporary Facilities and other indirect costs during construction
 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 137,483,515$ 137,483,514.76$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 7,637,973$ 7,637,973.04$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,527,595$ 1,527,594.61$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,818,987$ 3,818,986.52$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,818,987$ 3,818,986.52$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 53,465,811$ 53,465,811.30$

COMMUTER RAIL IOS

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST

COMMUTER RAIL IOS

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

 General Conditions (2.5% of Construction Costs) 1.00 LS 38,189,865$ 38,189,865.21$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 15,275,946$ 15,275,946.08$

 SUB-TOTAL   <<  SITEWORK & SPECIAL CONDITIONS  >> 378,367,623$

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1,256.72 100' Track 69,400$ 87,216,368.00$
 Train Control - On Board Systems 1,256.72 100' Track 32,500$ 40,843,400.00$
 Train Control - Centralized Systems 1,256.72 100' Track 21,900$ 27,522,168.00$

50.02  Traffic prioritization via FTA Data Base 1,256.72 100' Track 7,253$ 9,114,955.77$
50.03  Traction power supply:  substations 12.00 EA 10,260,731$ 123,128,775.00$
50.04  Traction power distribution:  catenary and third rail

 Third Rail 1,256.72 100' Track 45,573$ 57,272,568.37$
50.05  Communications

 Pathfinder signage 19.00 Per Station 47,104$ 894,982.89$
 PIDS (passenger information display system) 19.00 Per Station 297,145$ 5,645,754.93$
 Public Address System 19.00 Per Station 50,000$ 950,000.00$
 Monitoring and Security 19.00 Per Station 31,104$ 590,982.89$
 Telephone and Fiber Optic Systems 628.36 100' Guideway 4,000$ 2,513,440.00$

50.06  Fare collection system and equipment
 Platform-based fare control 19.00 Per Station 60,209$ 1,143,965.79$

50.07  Central Control (SCADA modifications) 628.36 100' Guideway 36,057$ 22,657,027.57$

 SUB-TOTAL   <<  SYSTEMS  >> 379,494,389$

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5 Property

Impact, Appendix B for details) 1.00 LS 32,900,023$ 32,900,023.00$

 SUB-TOTAL   <<  ROW, LAND, EXISTING IMPROVEMENTS  >> 32,900,023$

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 100.00 EA 4,852,632$ 485,263,158.00$
70.06  Non-revenue vehicles

 Maintenance of Way Vehicles 2.00 EA 25,000$ 50,000.00$
 Automobiles 2.00 EA 35,000$ 70,000.00$
 Trucks 2.00 EA 65,000$ 130,000.00$

 SUB-TOTAL   <<  VEHICLES  >> 485,513,158$

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 71,552,531$ 71,552,531.46$
80.02  Engineering (8%) 1.00 LS 143,105,063$ 143,105,062.92$
80.03  Project Management for Design and Construction (8%) 1.00 LS 143,105,063$ 143,105,062.92$
80.04  Construction Administration & Management (8%) 1.00 LS 143,105,063$ 143,105,062.92$
80.05  Professional Liability and other Non-Construction Insurance (3%) 1.00 LS 53,664,399$ 53,664,398.60$
80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%) 1.00 LS 35,776,266$ 35,776,265.73$
80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 35,776,266$ 35,776,265.73$
80.08  Start up (2%) 1.00 LS 35,776,266$ 35,776,265.73$

 SUB-TOTAL   <<  PROFESSIONAL SERVICES  >> 661,860,916$

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 357,762,657$ 357,762,657.31$

 SUB-TOTAL   <<  CONTINGENCY (20%)  >> 357,762,657$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT COST TOTAL COST
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10  GUIDEWAY & TRACK ELEMENTS
10.01  Guideway: At-grade exclusive right-of-way, 2 way 1.00 100' Guideway 12,167$ 12,166.97$

 Allowance for necessary modifications via FTA Database
Assumes minimal work as majority of scope is covered under
10.11 Ballasted Track.  Allowance provided necessary
modification as required.

100.00 LF 50.00$ 5,000$ 0.50 50.00 123.34$ 6,167$ 10.00$ 1,000$ 12,167$ 121.67$

 Markups
 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.04  Guideway: Aerial structure, 2 way 1.00 100' Guideway 2,585,494$ 2,585,494.05$
 Foundation (assumes 50' spans, drilled or driven piles) 1,200.00 VLF 75.00$ 90,000$ 0.40 480.00 132.09$ 63,401$ 20.00$ 24,000$ 177,401$ 147.83$
 Footing 60.00 CY 500.00$ 30,000$ 8.00 480.00 132.09$ 63,401$ 100.00$ 6,000$ 99,401$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Concrete Beams & Slab (30' wide) 3,000.00 SF 70.00$ 210,000$ 2.25 6,750.00 132.09$ 891,578$ 20.00$ 60,000$ 1,161,578$ 387.19$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 103,800.00$ 103,800$ 2,173.50 2,173.50 132.18$ 287,296$ 24,670.00$ 24,670$ 415,766$ 415,766.19$
 Contractors Overhead & Profit (15%) 1.00 LS 77,850.00$ 77,850$ 1,630.13 1,630.13 132.18$ 215,472$ 18,502.50$ 18,503$ 311,825$ 311,824.65$
 Bonds and Insurance (5%) 1.00 LS 29,842.50$ 29,843$ 624.88 624.88 132.18$ 82,598$ 7,092.63$ 7,093$ 119,533$ 119,532.78$
 Mobilization (3%) 1.00 LS 18,800.78$ 18,801$ 393.68 393.68 132.18$ 52,037$ 4,468.35$ 4,468$ 75,306$ 75,305.65$

 Guideway: Aerial structure, 2 way, Lower Montalk Truss 1.00 100' Guideway 5,659,563$ 5,659,563.24$
 Foundation (assumes 50' spans, drilled or driven piles) 800.00 VLF 75.00$ 60,000$ 0.40 320.00 132.09$ 42,267$ 20.00$ 16,000$ 118,267$ 147.83$
 Abutment 493.83 CY 500.00$ 246,914$ 8.00 3,950.62 132.09$ 521,820$ 100.00$ 49,383$ 818,116$ 1,656.68$
 Superstructure (1 pier per 50') 60.00 CY 600.00$ 36,000$ 12.00 720.00 132.09$ 95,102$ 10.00$ 600$ 131,702$ 2,195.03$
 Steel Truss 266.67 Tons 2,500.00$ 666,667$ 25.00 6,666.67 206.09$ 1,373,933$ 20.00$ 5,333$ 2,045,933$ 7,672.25$
 Protective Railing / Guardrail 200.00 LF 200.00$ 40,000$ 1.00 200.00 132.09$ 26,417$ 40.00$ 8,000$ 74,417$ 372.09$
 Scuppers 2.00 EA 3,000.00$ 6,000$ 16.00 32.00 132.09$ 4,227$ 40.00$ 80$ 10,307$ 5,153.37$
 Storm Water Pipe 40.00 LF 80.00$ 3,200$ 0.80 32.00 158.10$ 5,059$ -$ -$ 8,259$ 206.48$
 Paved surface 3,000.00 SF 10.00$ 30,000$ 0.06 189.75 158.10$ 30,000$ -$ -$ 60,000$ 20.00$
 Markups

 Misc Works (40% contingency) 1.00 LS 435,512.10$ 435,512$ 4,844.41 4,844.41 169.81$ 822,623$ 25,358.42$ 25,358$ 1,283,493$ 1,283,493.34$
 Contractors Overhead & Profit (15%) 1.00 LS 228,643.85$ 228,644$ 2,543.32 2,543.32 172.30$ 438,217$ 15,713.17$ 15,713$ 682,574$ 682,574.11$
 Bonds and Insurance (5%) 1.00 LS 87,646.81$ 87,647$ 974.94 974.94 172.30$ 167,983$ 6,023.38$ 6,023$ 261,653$ 261,653.41$
 Mobilization (3%) 1.00 LS 55,217.49$ 55,217$ 614.21 614.21 172.30$ 105,829$ 3,794.73$ 3,795$ 164,842$ 164,841.65$

10.05  Guideway: Built-up fill 1.00 100' Guideway 22,155$ 22,154.70$
 Cut / Fill allowance (assumes 30' wide, 2' high) 223.00 CY 30.00$ 6,690$ 0.10 22.30 139.04$ 3,101$ 20.00$ 4,460$ 14,251$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,672.50$ 1,673$ 5.58 5.58 139.04$ 775$ 1,115.00$ 1,115$ 3,563$ 3,562.64$
 Contractors Overhead & Profit (15%) 1.00 LS 1,254.38$ 1,254$ 4.18 4.18 139.04$ 581$ 836.25$ 836$ 2,672$ 2,671.98$
 Bonds and Insurance (5%) 1.00 LS 480.84$ 481$ 1.60 1.60 139.04$ 223$ 320.56$ 321$ 1,024$ 1,024.26$
 Mobilization (3%) 1.00 LS 302.93$ 303$ 1.01 1.01 139.04$ 140$ 201.95$ 202$ 645$ 645.28$

10.06  Guideway: Underground cut & cover 1.00 100' Guideway 5,783,382$ 5,783,382.19$
 Support of Excavation (assumed 60' deep) 12,000.00 SF 30.00$ 360,000$ 0.20 2,400.00 139.04$ 333,691$ 10.00$ 120,000$ 813,691$ 67.81$
 Excavation (assumed 60' from grade to top of rail) 6,667.00 CY -$ -$ 0.50 3,333.50 139.04$ 463,483$ 25.00$ 166,675$ 630,158$ 94.52$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST
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EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Crushed Stone Base 112.00 CY 50.00$ 5,600$ 0.10 11.20 139.04$ 1,557$ 20.00$ 2,240$ 9,397$ 83.90$
 Concrete Tunnel Slab 282.00 CY 500.00$ 141,000$ 8.00 2,256.00 132.09$ 297,985$ 100.00$ 28,200$ 467,185$ 1,656.68$
 Concrete Tunnel Wall 308.00 CY 600.00$ 184,800$ 10.00 3,080.00 132.09$ 406,824$ 100.00$ 30,800$ 622,424$ 2,020.86$
 Concrete Tunnel Roof Slab 282.00 CY 600.00$ 169,200$ 10.00 2,820.00 132.09$ 372,481$ 100.00$ 28,200$ 569,881$ 2,020.86$
 Waterproofing 11,300.00 SF 3.00$ 33,900$ 0.05 565.00 123.34$ 69,687$ 1.00$ 11,300$ 114,887$ 10.17$
 Backfill 4,778.00 CY 30.00$ 143,340$ 0.30 1,433.40 139.04$ 199,297$ 10.00$ 47,780$ 390,417$ 81.71$
 Electrical (lighting) 3,000.00 SF 5.00$ 15,000$ 0.03 89.53 167.54$ 15,000$ 2.00$ 6,000$ 36,000$ 12.00$
 Ventilation 3,000.00 SF 10.00$ 30,000$ 0.07 202.78 147.95$ 30,000$ 2.00$ 6,000$ 66,000$ 22.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 270,710.00$ 270,710$ 4,047.85 4,047.85 135.26$ 547,501$ 111,798.75$ 111,799$ 930,010$ 930,009.80$
 Contractors Overhead & Profit (15%) 1.00 LS 203,032.50$ 203,033$ 3,035.89 3,035.89 135.26$ 410,626$ 83,849.06$ 83,849$ 697,507$ 697,507.35$
 Bonds and Insurance (5%) 1.00 LS 77,829.13$ 77,829$ 1,163.76 1,163.76 135.26$ 157,407$ 32,142.14$ 32,142$ 267,378$ 267,377.82$
 Mobilization (3%) 1.00 LS 49,032.35$ 49,032$ 733.17 733.17 135.26$ 99,166$ 20,249.55$ 20,250$ 168,448$ 168,448.02$

10.07  Guideway: Underground tunnel 1.00 100' Guideway 10,570,501$ 10,570,500.68$
 Tunneling Allowance via FTA Database 100.00 LF 40,000.00$ 4,000,000$ 360.00 36,000.00 154.74$ 5,570,501$ 10,000.00$ 1,000,000$ 10,570,501$ 105,705.01$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

10.08  Guideway: Retained cut or fill 1.00 100' Guideway 532,145$ 532,145.23$
 Support of excavation 4,000.00 SF 30.00$ 120,000$ 0.20 800.00 139.04$ 111,230$ 10.00$ 40,000$ 271,230$ 67.81$
 Fill assumes 30' wide, 10' high 1,112.00 CY 30.00$ 33,360$ 0.10 111.20 139.04$ 15,461$ 20.00$ 22,240$ 71,061$ 63.90$
 Markups

 Misc Works (25% contingency) 1.00 LS 38,340.00$ 38,340$ 227.80 227.80 139.04$ 31,673$ 15,560.00$ 15,560$ 85,573$ 85,572.81$
 Contractors Overhead & Profit (15%) 1.00 LS 28,755.00$ 28,755$ 170.85 170.85 139.04$ 23,755$ 11,670.00$ 11,670$ 64,180$ 64,179.61$
 Bonds and Insurance (5%) 1.00 LS 11,022.75$ 11,023$ 65.49 65.49 139.04$ 9,106$ 4,473.50$ 4,474$ 24,602$ 24,602.18$
 Mobilization (3%) 1.00 LS 6,944.33$ 6,944$ 41.26 41.26 139.04$ 5,737$ 2,818.31$ 2,818$ 15,499$ 15,499.38$

10.10  Track:  Embedded 1.00 100' Track 157,843$ 157,843.21$
 All scope below embedment slab is included in guideway
 Concrete Embedment slab 38.00 CY 600.00$ 22,800$ 10.00 380.00 132.09$ 50,193$ 100.00$ 3,800$ 76,793$ 2,020.86$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 8,700.00$ 8,700$ 107.50 107.50 134.72$ 14,482$ 2,200.00$ 2,200$ 25,382$ 25,382.33$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 80.63 80.63 134.72$ 10,862$ 1,650.00$ 1,650$ 19,037$ 19,036.75$
 Bonds and Insurance (5%) 1.00 LS 2,501.25$ 2,501$ 30.91 30.91 134.72$ 4,164$ 632.50$ 633$ 7,297$ 7,297.42$
 Mobilization (3%) 1.00 LS 1,575.79$ 1,576$ 19.47 19.47 134.72$ 2,623$ 398.48$ 398$ 4,597$ 4,597.38$

10.11  Track:  Ballasted 1.00 100' Track 77,562$ 77,562.14$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Contractors Overhead & Profit (15%) 1.00 LS 4,350.00$ 4,350$ 19.88 19.88 154.74$ 3,075$ 1,987.50$ 1,988$ 9,413$ 9,412.88$
 Bonds and Insurance (5%) 1.00 LS 1,450.00$ 1,450$ 6.63 6.63 154.74$ 1,025$ 662.50$ 663$ 3,138$ 3,137.63$

Page 7 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

10

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

 Mobilization (3%) 1.00 LS 1,044.00$ 1,044$ 4.77 4.77 154.74$ 738$ 477.00$ 477$ 2,259$ 2,259.09$

 Track:  Ballasted, night/weekend work (Freight Track) 1.00 100' Track 116,343$ 116,343.20$
 Ballast 112.00 CY 100.00$ 11,200$ 0.50 56.00 154.74$ 8,665$ 50.00$ 5,600$ 25,465$ 227.37$
 Track inc ties, boots, adjustment bolts, grinding, welding,
restraining rail 100.00 LF 120.00$ 12,000$ 0.50 50.00 154.74$ 7,737$ 50.00$ 5,000$ 24,737$ 247.37$

 Markups
 Misc Works (25% contingency) 1.00 LS 5,800.00$ 5,800$ 26.50 26.50 154.74$ 4,101$ 2,650.00$ 2,650$ 12,551$ 12,550.51$
 Night & Weekend Work Differential (50%) 1.00 LS 14,500.00$ 14,500$ 66.25 66.25 154.74$ 10,251$ 6,625.00$ 6,625$ 31,376$ 31,376.27$
 Contractors Overhead & Profit (15%) 1.00 LS 6,525.00$ 6,525$ 29.81 29.81 154.74$ 4,613$ 2,981.25$ 2,981$ 14,119$ 14,119.32$
 Bonds and Insurance (5%) 1.00 LS 2,175.00$ 2,175$ 9.94 9.94 154.74$ 1,538$ 993.75$ 994$ 4,706$ 4,706.44$
 Mobilization (3%) 1.00 LS 1,566.00$ 1,566$ 7.16 7.16 154.74$ 1,107$ 715.50$ 716$ 3,389$ 3,388.64$

10.12  Track:  Special (turnouts) 1.00 EA 271,483$ 271,482.90$
 Turnout 1.00 EA 125,000.00$ 125,000$ 300.00 300.00 132.09$ 39,626$ 10,000.00$ 10,000$ 174,626$ 174,625.68$
 Markups

 Misc Works (25% contingency) 1.00 LS 31,250.00$ 31,250$ 75.00 75.00 132.09$ 9,906$ 2,500.00$ 2,500$ 43,656$ 43,656.42$
 Contractors Overhead & Profit (15%) 1.00 LS 23,437.50$ 23,438$ 56.25 56.25 132.09$ 7,430$ 1,875.00$ 1,875$ 32,742$ 32,742.31$
 Bonds and Insurance (5%) 1.00 LS 8,984.38$ 8,984$ 21.56 21.56 132.09$ 2,848$ 718.75$ 719$ 12,551$ 12,551.22$
 Mobilization (3%) 1.00 LS 5,660.16$ 5,660$ 13.58 13.58 132.09$ 1,794$ 452.81$ 453$ 7,907$ 7,907.27$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

20  STATION, STOPS, TERMINALS, INTERMODAL
20.01  At-grade station, stop, shelter, mall, terminal, platform

 Side Platforms (both sides), incl. canopies and amenities 1.00 EA 4,804,757$ 4,804,757.48$
 Excavation & Backfill 1,778.00 CY 30.00$ 53,340$ 0.60 1,066.80 139.04$ 148,326$ 10.00$ 17,780$ 219,446$ 123.42$
 Side platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Side Platform 9,600.00 SF 25.00$ 240,000$ 0.10 960.00 132.09$ 126,802$ 5.00$ 48,000$ 414,802$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 9,600.00 SF 60.00$ 576,000$ 0.10 960.00 206.09$ 197,846$ 10.00$ 96,000$ 869,846$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 9,600.00 SF 5.00$ 48,000$ 0.03 286.50 167.54$ 48,000$ 2.00$ 19,200$ 115,200$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 385,085.00$ 385,085$ 2,138.80 2,138.80 149.36$ 319,460$ 68,095.00$ 68,095$ 772,640$ 772,639.85$
 Contractors Overhead & Profit (15%) 1.00 LS 288,813.75$ 288,814$ 1,604.10 1,604.10 149.36$ 239,595$ 51,071.25$ 51,071$ 579,480$ 579,479.89$
 Bonds and Insurance (5%) 1.00 LS 110,711.94$ 110,712$ 614.91 614.91 149.36$ 91,845$ 19,577.31$ 19,577$ 222,134$ 222,133.96$
 Mobilization (3%) 1.00 LS 69,748.52$ 69,749$ 387.39 387.39 149.36$ 57,862$ 12,333.71$ 12,334$ 139,944$ 139,944.39$

 Center Platform, incl. canopies and amenities 1.00 EA 5,119,390$ 5,119,390.20$
 Excavation & Backfill 2,000.00 CY 30.00$ 60,000$ 0.60 1,200.00 139.04$ 166,845$ 10.00$ 20,000$ 246,845$ 123.42$
 Center platforms foundation 54.00 CY 500.00$ 27,000$ 8.00 432.00 132.09$ 57,061$ 100.00$ 5,400$ 89,461$ 1,656.68$
 Center Platform 10,800.00 SF 25.00$ 270,000$ 0.10 1,080.00 132.09$ 142,652$ 5.00$ 54,000$ 466,652$ 43.21$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Overhead Canopy 10,800.00 SF 60.00$ 648,000$ 0.10 1,080.00 206.09$ 222,577$ 10.00$ 108,000$ 978,577$ 90.61$
 Shelters (every 300') 2.00 EA 15,000.00$ 30,000$ 60.00 120.00 123.34$ 14,801$ 500.00$ 1,000$ 45,801$ 22,900.37$
 Platform Snow Melt System 9,600.00 SF 30.00$ 288,000$ 0.24 2,271.10 147.95$ 336,000$ 5.00$ 48,000$ 672,000$ 70.00$
 Utility Connections for Snow Melt 1.00 LS 200,000.00$ 200,000$ 1,858.79 1,858.79 147.95$ 275,000$ 25,000.00$ 25,000$ 500,000$ 500,000.00$
 Lighting 10,800.00 SF 5.00$ 54,000$ 0.03 322.32 167.54$ 54,000$ 2.00$ 21,600$ 129,600$ 12.00$
 Markups

 Misc Works (25% contingency) 1.00 LS 413,750.00$ 413,750$ 2,241.05 2,241.05 149.81$ 335,735$ 73,750.00$ 73,750$ 823,235$ 823,235.07$
 Contractors Overhead & Profit (15%) 1.00 LS 310,312.50$ 310,313$ 1,680.79 1,680.79 149.81$ 251,801$ 55,312.50$ 55,313$ 617,426$ 617,426.30$
 Bonds and Insurance (5%) 1.00 LS 118,953.13$ 118,953$ 644.30 644.30 149.81$ 96,524$ 21,203.13$ 21,203$ 236,680$ 236,680.08$
 Mobilization (3%) 1.00 LS 74,940.47$ 74,940$ 405.91 405.91 149.81$ 60,810$ 13,357.97$ 13,358$ 149,108$ 149,108.45$

20.03  Underground station, stop, shelter, mall, terminal, platform
 Side Platform (both sides), incl. canopies and amenities 1.00 EA 78,640,104$ 78,640,103.65$

 Support of Excavation (assumed 60' deep) 147,840.00 SF 30.00$ 4,435,200$ 0.20 29,568.00 139.04$ 4,111,070$ 10.00$ 1,478,400$ 10,024,670$ 67.81$
 Dewatering Allowance 1.00 LS -$ -$ 8,928.00 8,928.00 164.90$ 1,472,271$ 250,000.00$ 250,000$ 1,722,271$ 1,722,270.77$
 Maintenance and Protection of Traffic 1.00 LS -$ -$ 10,000.00 10,000.00 123.34$ 1,233,395$ 500,000.00$ 500,000$ 1,733,395$ 1,733,394.77$
 Excavation & Backfill 42,668.00 CY 30.00$ 1,280,040$ 0.60 25,600.80 139.04$ 3,559,479$ 10.00$ 426,680$ 5,266,199$ 123.42$
 Foundation Slab 1,424.00 CY 500.00$ 712,000$ 12.00 17,088.00 132.09$ 2,257,079$ 250.00$ 356,000$ 3,325,079$ 2,335.03$
 Underground Wall 2,668.00 CY 600.00$ 1,600,800$ 14.00 37,352.00 132.09$ 4,933,661$ 250.00$ 667,000$ 7,201,461$ 2,699.20$
 Ventilation Shafts 356.00 CY 600.00$ 213,600$ 14.00 4,984.00 132.09$ 658,315$ 250.00$ 89,000$ 960,915$ 2,699.20$
 Structural Steel 288.00 Tons 7,000.00$ 2,016,000$ 36.00 10,368.00 206.09$ 2,136,740$ 1,000.00$ 288,000$ 4,440,740$ 15,419.24$
 Roof Slab 1,424.00 CY 600.00$ 854,400$ 14.00 19,936.00 132.09$ 2,633,258$ 250.00$ 356,000$ 3,843,658$ 2,699.20$
 Side Platform 19,200.00 SF 25.00$ 480,000$ 0.20 3,840.00 132.09$ 507,209$ 10.00$ 192,000$ 1,179,209$ 61.42$
 Tactile warning strip 1,200.00 LF 65.00$ 78,000$ 0.50 600.00 123.34$ 74,004$ 10.00$ 12,000$ 164,004$ 136.67$
 Misc Finishes 19,200.00 SF 60.00$ 1,152,000$ 0.50 9,600.00 147.95$ 1,420,278$ 10.00$ 192,000$ 2,764,278$ 143.97$
 Fire Suppression 19,200.00 SF 10.00$ 192,000$ 0.20 3,840.00 147.95$ 568,111$ 5.00$ 96,000$ 856,111$ 44.59$
 Plumbing 19,200.00 SF 10.00$ 192,000$ 0.30 5,760.00 147.95$ 852,167$ 5.00$ 96,000$ 1,140,167$ 59.38$
 HVAC 19,200.00 SF 20.00$ 384,000$ 0.50 9,600.00 147.95$ 1,420,278$ 5.00$ 96,000$ 1,900,278$ 98.97$
 Electrical 19,200.00 SF 30.00$ 576,000$ 0.50 9,600.00 167.54$ 1,608,349$ 5.00$ 96,000$ 2,280,349$ 118.77$
 Stairs, railings, & enclosure 4.00 EA 225,000.00$ 900,000$ 1,440.00 5,760.00 132.09$ 760,813$ 30,000.00$ 120,000$ 1,780,813$ 445,203.26$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20
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Page 9 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

 Markups
 Misc Works (25% contingency) 1.00 LS 3,766,510.00$ 3,766,510$ 53,106.20 53,106.20 142.20$ 7,551,619$ 1,327,770.00$ 1,327,770$ 12,645,899$ 12,645,899.00$
 Contractors Overhead & Profit (15%) 1.00 LS 2,824,882.50$ 2,824,883$ 39,829.65 39,829.65 142.20$ 5,663,714$ 995,827.50$ 995,828$ 9,484,424$ 9,484,424.25$
 Bonds and Insurance (5%) 1.00 LS 1,082,871.63$ 1,082,872$ 15,268.03 15,268.03 142.20$ 2,171,090$ 381,733.88$ 381,734$ 3,635,696$ 3,635,695.96$
 Mobilization (3%) 1.00 LS 682,209.12$ 682,209$ 9,618.86 9,618.86 142.20$ 1,367,787$ 240,492.34$ 240,492$ 2,290,488$ 2,290,488.46$

20.07  Elevators, escalators
 Elevators, 30' rise 1.00 EA 2,872,588$ 2,872,588.11$

 Traction Elevator 1.00 EA 800,000.00$ 800,000$ 520.00 520.00 160.05$ 83,225$ 20,000.00$ 20,000$ 903,225$ 903,225.05$
 Elevator Pit 1.00 EA 12,500.00$ 12,500$ 300.00 300.00 141.30$ 42,390$ 5,000.00$ 5,000$ 59,890$ 59,890.21$
 Structural Steel 10.00 Tons 3,500.00$ 35,000$ 35.00 350.00 197.53$ 69,136$ 500.00$ 5,000$ 109,136$ 10,913.58$
 Glass Enclosure 1,500.00 SF 225.00$ 337,500$ 1.00 1,500.00 141.13$ 211,692$ 20.00$ 30,000$ 579,192$ 386.13$
 EMR Room 500.00 SF 150.00$ 75,000$ 1.25 625.00 123.34$ 77,087$ 25.00$ 12,500$ 164,587$ 329.17$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 320,000.00$ 320,000$ 833.75 833.75 147.00$ 122,558$ 19,375.00$ 19,375$ 461,933$ 461,933.00$
 Contractors Overhead & Profit (15%) 1.00 LS 240,000.00$ 240,000$ 625.31 625.31 147.00$ 91,919$ 14,531.25$ 14,531$ 346,450$ 346,449.75$
 Bonds and Insurance (5%) 1.00 LS 92,000.00$ 92,000$ 239.70 239.70 147.00$ 35,235$ 5,570.31$ 5,570$ 132,806$ 132,805.74$
 Mobilization (3%) 1.00 LS 57,960.00$ 57,960$ 151.01 151.01 147.00$ 22,198$ 3,509.30$ 3,509$ 83,668$ 83,667.61$

 Escalators, 30' rise 1.00 EA 3,446,962$ 3,446,961.99$
 Escalator, 30' rise, 32" wide 1.00 EA 2,000,000.00$ 2,000,000$ 600.00 600.00 160.05$ 96,029$ 25,000.00$ 25,000$ 2,121,029$ 2,121,028.91$
 Excavation 20.00 CY 30.00$ 600$ 0.60 12.00 139.04$ 1,668$ 10.00$ 200$ 2,468$ 123.42$
 Foundation 5.00 CY 500.00$ 2,500$ 8.00 40.00 132.09$ 5,283$ 100.00$ 500$ 8,283$ 1,656.68$
 Structural Support 1.00 LS 25,000.00$ 25,000$ 120.00 120.00 197.53$ 23,704$ 5,000.00$ 5,000$ 53,704$ 53,703.71$
 Electrical 1.00 LS 20,000.00$ 20,000$ 40.00 40.00 167.54$ 6,701$ 5,000.00$ 5,000$ 31,701$ 31,701.45$
 Markups

 Misc Works (25% contingency) 1.00 LS 512,025.00$ 512,025$ 203.00 203.00 164.27$ 33,346$ 8,925.00$ 8,925$ 554,296$ 554,296.49$
 Contractors Overhead & Profit (15%) 1.00 LS 384,018.75$ 384,019$ 152.25 152.25 164.27$ 25,010$ 6,693.75$ 6,694$ 415,722$ 415,722.37$
 Bonds and Insurance (5%) 1.00 LS 147,207.19$ 147,207$ 58.36 58.36 164.27$ 9,587$ 2,565.94$ 2,566$ 159,360$ 159,360.24$
 Mobilization (3%) 1.00 LS 92,740.53$ 92,741$ 36.77 36.77 164.27$ 6,040$ 1,616.54$ 1,617$ 100,397$ 100,396.95$

20.08  Pedestrian Access bridge
 Station Tranfer Bridge 1.00 LF 24,631$ 24,631.05$

 Foundation (assumes 50' spans, drilled or driven 6.00 VLF 75.00$ 450$ 0.40 2.40 132.09$ 317$ 20.00$ 120$ 887$ 147.83$
 Footing 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Superstructure (1 pier per 50') 20.00 SF 60.00$ 1,200$ 1.50 30.00 132.09$ 3,963$ 10.00$ 200$ 5,363$ 268.13$
 Concrete Beams & Slab (30' wide) 20.00 SF 60.00$ 1,200$ 2.00 40.00 132.09$ 5,283$ 20.00$ 400$ 6,883$ 344.17$
 Protective Railing / Guardrail 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Scuppers 0.02 EA 3,000.00$ 60$ 16.00 0.32 132.09$ 42$ 40.00$ 1$ 103$ 5,153.37$
 Storm Water Pipe 1.00 LF 80.00$ 80$ 0.80 0.80 158.10$ 126$ -$ -$ 206$ 206.48$
 Markups

 Misc Works (25% contingency) 1.00 LS 972.50$ 973$ 20.88 20.88 132.33$ 2,763$ 225.20$ 225$ 3,961$ 3,960.85$
 Contractors Overhead & Profit (15%) 1.00 LS 729.38$ 729$ 15.66 15.66 132.33$ 2,072$ 168.90$ 169$ 2,971$ 2,970.64$
 Bonds and Insurance (5%) 1.00 LS 279.59$ 280$ 6.00 6.00 132.33$ 794$ 64.75$ 65$ 1,139$ 1,138.74$
 Mobilization (3%) 1.00 LS 176.14$ 176$ 3.78 3.78 132.33$ 500$ 40.79$ 41$ 717$ 717.41$

 Broadway Junction - Atlantic Ave Transfer Bridge 1.00 LF 22,115$ 22,114.76$
 Piles 7.20 VLF 75.00$ 540$ 0.40 2.88 132.09$ 380$ 20.00$ 144$ 1,064$ 147.83$
 Footing 0.40 CY 500.00$ 200$ 8.00 3.20 132.09$ 423$ 100.00$ 40$ 663$ 1,656.68$
 Conc Column 0.33 CY 500.00$ 167$ 8.00 2.67 132.09$ 352$ 100.00$ 33$ 552$ 1,656.68$
 Steel Super Structure (assume 50lbs per SF) 0.50 Tons 2,750.00$ 1,375$ 20.00 10.00 206.09$ 2,061$ 216.94$ 108$ 3,544$ 7,088.73$
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20

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

 Concrete Deck Slab 20.00 SF 20.00$ 400$ 0.15 3.00 132.09$ 396$ 1.04$ 21$ 817$ 40.86$
 Railing 2.00 LF 200.00$ 400$ 1.00 2.00 132.09$ 264$ 40.00$ 80$ 744$ 372.09$
 Paved Surface 20.00 SF 10.00$ 200$ 0.06 1.26 158.10$ 200$ -$ -$ 400$ 20.00$
 Demolition of Street 0.04 Loc -$ -$ 120.00 4.80 132.09$ 634$ -$ -$ 634$ 15,850.27$
 Modificatiosn to Street 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 MPT 0.04 Loc 5,000.00$ 200$ 120.00 4.80 132.09$ 634$ -$ -$ 834$ 20,850.27$
 Roof Enclosure 20.00 SF 25.00$ 500$ 0.30 6.00 132.09$ 793$ -$ -$ 1,293$ 64.63$
 Glass Enclosure 16.00 SF 125.00$ 2,000$ 0.40 6.40 132.09$ 845$ -$ -$ 2,845$ 177.83$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,545.42$ 1,545$ 12.95 12.95 147.00$ 1,904$ 106.66$ 107$ 3,556$ 3,556.21$
 Contractors Overhead & Profit (15%) 1.00 LS 1,159.06$ 1,159$ 9.71 9.71 147.00$ 1,428$ 80.00$ 80$ 2,667$ 2,667.16$
 Bonds and Insurance (5%) 1.00 LS 444.31$ 444$ 3.72 3.72 147.00$ 547$ 30.67$ 31$ 1,022$ 1,022.41$
 Mobilization (3%) 1.00 LS 279.91$ 280$ 2.35 2.35 147.00$ 345$ 19.32$ 19$ 644$ 644.12$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

30  SUPPORT FACILITIES: YARDS, SHOP, ADMIN. BLDGS
30.01  Administration Building:  Office, sales, storage, revenue counting 1.00 GSF 863$ 863.36$

 Budget developed from FTA Database 1.00 GSF 350.00$ 350$ 4.00 4.00 123.34$ 493$ 20.00$ 20$ 863$ 863.36$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.03  Heavy Maintenance Facility (Include service, inspection, and storage
facilities and equipment) 1.00 per vehicle 1,885,055$ 1,885,055.30$

 Budget developed from FTA Database 1.00 per vehicle 650,000.00$ 650,000$ 9,000.00 9,000.00 123.34$ 1,110,055$ 125,000.00$ 125,000$ 1,885,055$ 1,885,055.30$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

30.05  Yard and Yard Track (Include yard construction, guideway and track
associated with yard) 1.00 per Vehicle 496,679$ 496,678.95$

 Budget developed from FTA Database 1.00 per vehicle 200,000.00$ 200,000$ 2,000.00 2,000.00 123.34$ 246,679$ 50,000.00$ 50,000$ 496,679$ 496,678.95$
 Markups

 Misc Works (25% contingency) inc w/ above
 Contractors Overhead & Profit (15%) inc w/ above
 Bonds and Insurance (5%) inc w/ above
 Mobilization (3%) inc w/ above

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

30

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

40  SITEWORK & SPECIAL CONDITIONS
40.01  Demolition, Clearing, Earthwork (Include project-wide clearing,

demolition and fine grading / assumes only 20% of guideway
below aerial guideway will require clearing)

1.00 100' Guideway 62,966$ 62,966.44$

 Clearing and Grubbing 5,000.00 SF -$ -$ 0.01 50.00 123.34$ 6,167$ 0.20$ 1,000$ 7,167$ 1.43$
 Removal of Misc debris 5,000.00 SF -$ -$ 0.05 250.00 123.34$ 30,835$ 0.50$ 2,500$ 33,335$ 6.67$

 Markups
 Misc Works (25% contingency) 1.00 LS -$ -$ 75.00 75.00 123.34$ 9,250$ 875.00$ 875$ 10,125$ 10,125.46$
 Contractors Overhead & Profit (15%) 1.00 LS -$ -$ 56.25 56.25 123.34$ 6,938$ 656.25$ 656$ 7,594$ 7,594.10$
 Bonds and Insurance (5%) 1.00 LS -$ -$ 21.56 21.56 123.34$ 2,660$ 251.56$ 252$ 2,911$ 2,911.07$
 Mobilization (3%) 1.00 LS -$ -$ 13.58 13.58 123.34$ 1,675$ 158.48$ 158$ 1,834$ 1,833.97$

40.02  Site Utilities, Utility Relocation (Include all site utilities: storm,
sewer, water, gas, electric)

 Electrical facilities / ductbanks 1.00 100' Utility Run 554,559$ 554,558.95$
 Medium Voltage Ductbank 100.00 Linear Foot 495.00$ 49,500$ 3.48 348.44 167.54$ 58,377$ 50.00$ 5,000$ 112,877$ 1,128.77$
 Low Voltage Ductbank 100.00 Linear Foot 979.00$ 97,900$ 8.11 811.35 167.54$ 135,931$ 100.00$ 10,000$ 243,831$ 2,438.31$
 Markups

 Misc Works (25% contingency) 1.00 LS 36,850.00$ 36,850$ 289.95 289.95 167.54$ 48,577$ 3,750.00$ 3,750$ 89,177$ 89,177.10$
 Contractors Overhead & Profit (15%) 1.00 LS 27,637.50$ 27,638$ 217.46 217.46 167.54$ 36,433$ 2,812.50$ 2,813$ 66,883$ 66,882.83$
 Bonds and Insurance (5%) 1.00 LS 10,594.38$ 10,594$ 83.36 83.36 167.54$ 13,966$ 1,078.13$ 1,078$ 25,638$ 25,638.42$
 Mobilization (3%) 1.00 LS 6,674.46$ 6,674$ 52.52 52.52 167.54$ 8,799$ 679.22$ 679$ 16,152$ 16,152.20$

 Water, Sewer and Pipelines 1.00 100' Utility Run 130,984$ 130,984.13$
 Excavation& Backfill  (100' x 5' x 10') 186.00 CY 30.00$ 5,580$ 0.30 55.80 139.04$ 7,758$ 10.00$ 1,860$ 15,198$ 81.71$
 Crushed Stone 38.00 CY 35.00$ 1,330$ 0.30 11.40 139.04$ 1,585$ 10.00$ 380$ 3,295$ 86.71$
 Water or Sewer Line 100.00 LF 300.00$ 30,000$ 2.50 250.00 139.04$ 34,759$ 10.00$ 1,000$ 65,759$ 657.59$
 Markups

 Misc Works (25% contingency) 1.00 LS 9,227.50$ 9,228$ 79.30 79.30 139.04$ 11,026$ 810.00$ 810$ 21,063$ 21,063.20$
 Contractors Overhead & Profit (15%) 1.00 LS 6,920.63$ 6,921$ 59.48 59.48 139.04$ 8,269$ 607.50$ 608$ 15,797$ 15,797.40$
 Bonds and Insurance (5%) 1.00 LS 2,652.91$ 2,653$ 22.80 22.80 139.04$ 3,170$ 232.88$ 233$ 6,056$ 6,055.67$
 Mobilization (3%) 1.00 LS 1,671.33$ 1,671$ 14.36 14.36 139.04$ 1,997$ 146.71$ 147$ 3,815$ 3,815.07$

 Fiber Optic facilities 1.00 100' Utility Run 12,594$ 12,593.85$
 Fiber Optic and Telephone Communications to 100.00 Linear Foot 42.50$ 4,250$ 0.20 20.00 167.54$ 3,351$ 5.00$ 500$ 8,101$ 81.01$
 Markups

 Misc Works (25% contingency) 1.00 LS 1,062.50$ 1,063$ 5.00 5.00 167.54$ 838$ 125.00$ 125$ 2,025$ 2,025.18$
 Contractors Overhead & Profit (15%) 1.00 LS 796.88$ 797$ 3.75 3.75 167.54$ 628$ 93.75$ 94$ 1,519$ 1,518.89$
 Bonds and Insurance (5%) 1.00 LS 305.47$ 305$ 1.44 1.44 167.54$ 241$ 35.94$ 36$ 582$ 582.24$
 Mobilization (3%) 1.00 LS 192.45$ 192$ 0.91 0.91 167.54$ 152$ 22.64$ 23$ 367$ 366.81$

40.03  Haz. mat'l, contam'd soil removal/mitigation, ground water
treatments (Include underground storage tanks, fuel tanks, other
hazardous materials and treatments, etc)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.04  Environmental mitigation, e.g. wetlands, historic/archeologic,
parks (Include other environmental mitigation not listed)

 Budget developed from FTA Database.  Allowance per SF
of entire project

40.05  Site structures including retaining walls, sound walls 1.00 LF of Wall 7,092$ 7,092.31$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

40

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

 Excavation & Backfill 3.00 CY 30.00$ 90$ 0.60 1.80 139.04$ 250$ 10.00$ 30$ 370$ 123.42$
 Foundation 1.00 CY 500.00$ 500$ 8.00 8.00 132.09$ 1,057$ 100.00$ 100$ 1,657$ 1,656.68$
 Concrete Wall 1.00 CY 600.00$ 600$ 10.00 10.00 132.09$ 1,321$ 100.00$ 100$ 2,021$ 2,020.86$
 Wall Finish 10.00 SF 20.00$ 200$ 0.20 2.00 132.09$ 264$ 5.00$ 50$ 514$ 51.42$
 Markups

 Misc Works (25% contingency) 1.00 LS 347.50$ 348$ 5.45 5.45 132.66$ 723$ 70.00$ 70$ 1,140$ 1,140.49$
 Contractors Overhead & Profit (15%) 1.00 LS 260.63$ 261$ 4.09 4.09 132.66$ 542$ 52.50$ 53$ 855$ 855.37$
 Bonds and Insurance (5%) 1.00 LS 99.91$ 100$ 1.57 1.57 132.66$ 208$ 20.13$ 20$ 328$ 327.89$
 Mobilization (3%) 1.00 LS 62.94$ 63$ 0.99 0.99 132.66$ 131$ 12.68$ 13$ 207$ 206.57$

40.06  Pedestrian / bike access and accommodation, landscaping
(Include sidewalks, paths, plazas, functional landscaping, site
and station furniture, site lighting, signage, bike facilities,
permanent fencing)

1.00  Allowance /
Station

240,158$ 240,158.33$

 Concrete Sidewalk 1,000.00 SF 6.00$ 6,000$ 0.08 80.00 123.34$ 9,867$ 3.00$ 3,000$ 18,867$ 18.87$
 Concrete Curb 800.00 LF 10.00$ 8,000$ 0.16 129.72 123.34$ 16,000$ 3.00$ 2,400$ 26,400$ 33.00$
 Landscaping 2,500.00 SF 5.00$ 12,500$ 0.06 150.00 123.34$ 18,501$ 3.00$ 7,500$ 38,501$ 15.40$
 Lighting 400.00 LF 15.00$ 6,000$ 0.30 120.00 167.54$ 20,104$ 5.00$ 2,000$ 28,104$ 70.26$
 Furnishings 1.00 LS 20,000.00$ 20,000$ 120.00 120.00 167.54$ 20,104$ 2,500.00$ 2,500$ 42,604$ 42,604.36$
 Markups

 Misc Works (25% contingency) 1.00 LS 13,125.00$ 13,125$ 149.93 149.93 141.03$ 21,144$ 4,350.00$ 4,350$ 38,619$ 38,619.20$
 Contractors Overhead & Profit (15%) 1.00 LS 9,843.75$ 9,844$ 112.45 112.45 141.03$ 15,858$ 3,262.50$ 3,263$ 28,964$ 28,964.40$
 Bonds and Insurance (5%) 1.00 LS 3,773.44$ 3,773$ 43.11 43.11 141.03$ 6,079$ 1,250.63$ 1,251$ 11,103$ 11,103.02$
 Mobilization (3%) 1.00 LS 2,377.27$ 2,377$ 27.16 27.16 141.03$ 3,830$ 787.89$ 788$ 6,995$ 6,994.90$

40.08  Temporary Facilities and other indirect costs during construction
1.00 LS 261,218,678$ 261,218,678.05$

 Phasing time / Lost Time (15% of Labor Cost) 1.00 LS 137483514.8 137,483,515$ - -$ -$ 137,483,515$ 137,483,514.76$
 Temporary Construction (0.5% of Construction Costs) 1.00 LS 7,637,973.04$ 7,637,973$ - -$ -$ 7,637,973$ 7,637,973.04$
 Temp Power (0.1% of Construction Costs) 1.00 LS 1,527,594.61$ 1,527,595$ - -$ -$ 1,527,595$ 1,527,594.61$
 Temp Facilities (0.25% of Construction Costs) 1.00 LS 3,818,986.52$ 3,818,987$ - -$ -$ 3,818,987$ 3,818,986.52$
 NYAR Flagging (0.25% of Construction Costs) 1.00 LS 3,818,986.52$ 3,818,987$ - -$ -$ 3,818,987$ 3,818,986.52$
 Project Supervision (3.5% of Construction Costs) 1.00 LS 53,465,811.30$ 53,465,811$ - -$ -$ 53,465,811$ 53,465,811.30$
 General Conditions (2.5% of Construction Costs) 1.00 LS 38,189,865.21$ 38,189,865$ - -$ -$ 38,189,865$ 38,189,865.21$
 ConEd Soft Costs (1.0% of Construction Costs) 1.00 LS 15,275,946.08$ 15,275,946$ - -$ -$ 15,275,946$ 15,275,946.08$
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

50  SYSTEMS
50.01  Train control and signals

 Train Control - Wayside 1.00 100' Track 24,290.00$ 24,290$ 248.54 248.54 167.54$ 41,640$ 3,470.00$ 3,470$ 69,400$ 69,400.00$
 Train Control - On Board Systems 1.00 100' Track 11,375.00$ 11,375$ 116.39 116.39 167.54$ 19,500$ 1,625.00$ 1,625$ 32,500$ 32,500.00$
 Train Control - Centralized Systems 1.00 100' Track 7,665.00$ 7,665$ 78.43 78.43 167.54$ 13,140$ 1,095.00$ 1,095$ 21,900$ 21,900.00$

50.02  Traffic signals and crossing protection (Include signal
prioritization at intersections)

 Traffic prioritization via FTA Data Base 1.00 100' Track 5,000.00$ 5,000$ 13.00 13.00 167.54$ 2,178$ 75.00$ 75$ 7,253$ 7,252.97$

50.03  Traction power supply:  substations 1.00 EA 10,260,731$ 10,260,731.25$
 Budget Developed from similar past projects 1.00 EA 4,500,000.00$ 4,500,000$ 21,282.72 21,282.72 123.34$ 2,625,000$ 375,000.00$ 375,000$ 7,500,000$ 7,500,000.00$
 Markups

 Misc Works (10% contingency) 1.00 LS 450,000.00$ 450,000$ 2,128.27 2,128.27 123.34$ 262,500$ 37,500.00$ 37,500$ 750,000$ 750,000.00$
 Contractors Overhead & Profit (15%) 1.00 LS 742,500.00$ 742,500$ 3,511.65 3,511.65 123.34$ 433,125$ 61,875.00$ 61,875$ 1,237,500$ 1,237,500.00$
 Bonds and Insurance (5%) 1.00 LS 284,625.00$ 284,625$ 1,346.13 1,346.13 123.34$ 166,031$ 23,718.75$ 23,719$ 474,375$ 474,375.00$
 Mobilization (3%) 1.00 LS 179,313.75$ 179,314$ 848.06 848.06 123.34$ 104,600$ 14,942.81$ 14,943$ 298,856$ 298,856.25$

50.04  Traction power distribution:  catenary and third rail
 Third Rail 1.00 100' Track 28,500.00$ 28,500$ 84.00 84.00 167.54$ 14,073$ 3,000.00$ 3,000$ 45,573$ 45,573.05$

50.05  Communications
 Pathfinder signage 1.00 Per Station 25,000.00$ 25,000$ 120.00 120.00 167.54$ 20,104$ 2,000.00$ 2,000$ 47,104$ 47,104.36$
 PIDS (passenger information display system) 1.00 Per Station 180,000.00$ 180,000$ 550.00 550.00 167.54$ 92,145$ 25,000.00$ 25,000$ 297,145$ 297,145.00$
 Public Address System 1.00 Per Station 17,500.00$ 17,500$ 179.07 179.07 167.54$ 30,000$ 2,500.00$ 2,500$ 50,000$ 50,000.00$
 Monitoring and Security 1.00 Per Station 10,000.00$ 10,000$ 120.00 120.00 167.54$ 20,104$ 1,000.00$ 1,000$ 31,104$ 31,104.36$
 Telephone and Fiber Optic Systems 1.00 100' Guideway 1,400.00$ 1,400$ 14.33 14.33 167.54$ 2,400$ 200.00$ 200$ 4,000$ 4,000.00$

50.06  Fare collection system and equipment
 Platform-based fare control 1.00 Per Station 20,000.00$ 20,000$ 240.00 240.00 167.54$ 40,209$ -$ -$ 60,209$ 60,208.73$

50.07  Central Control (SCADA modifications) 1.00 100' Guideway 22,500.00$ 22,500$ 66.00 66.00 167.54$ 11,057$ 2,500.00$ 2,500$ 36,057$ 36,057.40$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

50

Work Assignment #14
Bay Ridge Branch

Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction

CONFIDENTIAL

Page 15 of 20



INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

60  ROW, LAND, EXISTING IMPROVEMENTS
60.01  Property Acquisition Cost (2021 Market Value, refer to Task 10.5

Property Impact, Appendix B for details) 1.00 LS 34,393,275.00$ 34,393,275$ - - -$ -$ -$ -$ 34,393,275$ 34,393,275.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

60

Work Assignment #14
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Brooklyn Queens Connector
Commuter Rail (Initial Operating Segment) - w/o Broadway Junction
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

70  VEHICLES
70.03  Commuter Rail

 M-9 Electric Cars 1.00 EA 4,852,631.58$ 4,852,632$ - -$ -$ 4,852,632$ 4,852,631.58$

70.06  Non-revenue vehicles
 Maintenance of Way Vehicles 1.00 EA 25,000.00$ 25,000$ - -$ -$ 25,000$ 25,000.00$
 Automobiles 1.00 EA 35,000.00$ 35,000$ - -$ -$ 35,000$ 35,000.00$
 Trucks 1.00 EA 65,000.00$ 65,000$ - -$ -$ 65,000$ 65,000.00$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

70
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

80  PROFESSIONAL SERVICES
80.01  Project Development (4%) 1.00 LS 71,552,531$ 71,552,531.46$

 Project Development (4%) 4.00 % 1,788,813,286.54$ 71,552,531$ - -$ -$ 71,552,531$

80.02  Engineering (8%) 1.00 LS 143,105,063$ 143,105,062.92$
 Engineering (8%) 8.00 % 1,788,813,286.54$ 143,105,063$ - -$ -$ 143,105,063$

80.03  Project Management for Design and Construction (8%) 1.00 LS 143,105,063$ 143,105,062.92$
 Project Management for Design and Construction (8%) 8.00 % 1,788,813,286.54$ 143,105,063$ - -$ -$ 143,105,063$

80.04  Construction Administration & Management (8%) 1.00 LS 143,105,063$ 143,105,062.92$
 Construction Administration & Management (8%) 8.00 % 1,788,813,286.54$ 143,105,063$ - -$ -$ 143,105,063$

80.05  Professional Liability and other Non-Construction Insurance (3%)
1.00 LS 53,664,399$ 53,664,398.60$

 Liability & Insurance (3%) 3.00 % 1,788,813,286.54$ 53,664,399$ - -$ -$ 53,664,399$

80.06  Legal; Permits; Review Fees by other agencies, cities, etc. (2%)
1.00 LS 35,776,266$ 35,776,265.73$

 Permits & Review Fees (2%) 2.00 % 1,788,813,286.54$ 35,776,266$ - -$ -$ 35,776,266$

80.07  Surveys, Testing, Investigation, Inspection (2%) 1.00 LS 35,776,266$ 35,776,265.73$
 Surveying, Testing, Investigation, Inspections (2%) 2.00 % 1,788,813,286.54$ 35,776,266$ - -$ -$ 35,776,266$

80.08  Start up (2%) 1.00 LS 35,776,266$ 35,776,265.73$
 Startup (2%) 2.00 % 1,788,813,286.54$ 35,776,266$ - -$ -$ 35,776,266$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

80
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INFINITE CONSULTING CORP
ESTIMATOR:     TRAVIS WILLIAMS, 2/22/2021
CHECKED BY:    SHINU CHACKO, 2/22/2021
CONSTRUCTION DURATION:

ITEM  DESCRIPTION
QTY. UNIT UNIT TOTAL HRS/UNIT TOTAL HRS RATE/HR TOTAL UNIT TOTAL TOTAL COST UNIT COST

90  CONTINGENCY (20%)
90.01  Allowance for Indeterminates (AFI) 1.00 LS 357,762,657$ 357,762,657.31$

 Allowance for Indeterminates (AFI) 20.00 % 1,788,813,286.54$ 357,762,657$ - -$ -$ 357,762,657$

EQUIPMENT
MATERIAL COST LABOR MAN HOUR LABOR COST RENTAL

90
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NEW YORK CITY TRANSIT
WAGE RATES FOR CAPITAL PROJECTS (NON-OCIP)

OCIP or NON-OCIP
PERIOD : 7/1/20 THROUGH 06/30/21 NON-OCIP

CRAFT NO. CRAFT NAME ABB. CAPITAL BASE RATE Capital OCIP Capital NON-OCIP
1 Asbestos Handler Asb $94.77 75.31$ 94.77$
2 Boiler Maker Boi $147.69 142.09$ 147.69$
3 Bricklayer Bri $138.68 122.77$ 138.68$
4 Carpenter Car $157.92 147.27$ 157.92$
5 Cement & Concrete Worker Con $114.42 100.49$ 114.42$
6 Cement Mason Cem $124.37 116.42$ 124.37$
7 Dock Builder - Pile Driver Doc $152.34 145.97$ 152.34$
8 Teamster Tea $122.38 116.66$ 122.38$
9 Electrician Ele $167.54 163.39$ 167.54$

10 Elevator Constructor Elev $160.05 155.71$ 160.05$
10A Elevator Constructor (Elevator Service / Modernization) Elevm $136.98 133.18$ 136.98$
11 Engineers - Heavy Construction OE - I, Cherry Pickers Che $154.74 148.55$ 154.74$
12 Engineers - Heavy Construction OE - II, Backhole Bac $149.91 145.78$ 149.91$
13 Engineers - Heavy Construction Oilers - I Oil $138.24 132.06$ 138.24$
14 Operating Engineers XIII Concrete Pumps Pum $160.34 148.47$ 160.34$
15 Operating Engineers XV  Welding Machines Wel $120.52 114.00$ 120.52$
16 Operating Engineers - Paver II Pav $157.37 148.00$ 157.37$
17 Floor Covering - Vinyl Tile Vin $141.67 131.47$ 141.67$
18 Glazier Gla $130.22 124.84$ 130.22$
19 Heat & Frost Insulation Hea $143.33 137.50$ 143.33$
20 Iron Worker - Ornamental Iron $156.12 144.36$ 156.12$
21 Iron Worker - Structural Iro $206.09 190.17$ 206.09$
22 Laborer Lab $123.34 118.45$ 123.34$
23 Marble Setter Mar $139.30 131.99$ 139.30$
24 Mason Tender Masa $107.86 94.05$ 107.86$
25 Metallic Lather Met $139.05 132.52$ 139.05$
26 Millwright Mil $152.72 149.31$ 152.72$
27 Mosaic & Terrazzo Mechanic Mos $131.43 124.30$ 131.43$
28 Painter - Structural Steel (Brush, Roller) Pais $153.61 129.45$ 153.61$

28A Painter - Structural Steel (Power Tool) Paisb $161.88 137.72$ 161.88$
29 Painter (Basic) Pai $112.04 104.36$ 112.04$
30 Plasterer Pla $108.80 98.67$ 108.80$
31 Plumber Plu $158.10 152.37$ 158.10$

31A Plumber (Mechanical Equipment and Service) Plus $93.93 88.91$ 93.93$
32 Pointer, Waterproofer, Caulker, Sandblaster Poi $115.40 109.22$ 115.40$
33 Roofer Roo $112.53 106.12$ 112.53$
34 Sheet Metal Worker She $147.95 142.84$ 147.95$
35 Steamfitter (II) Ste $165.77 161.04$ 165.77$
36 Stone Mason - Setter Sto $144.40 137.09$ 144.40$
37 Taper - Drywall Taper Tap $111.76 104.53$ 111.76$
38 Tile Layer - Setter Til $132.53 125.47$ 132.53$
39 Timberperson Tim $148.41 143.27$ 148.41$
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FTA Summary Adjusted - NYC 2020

Parent Category Parent Unit

 Bus Rapid 

TransitAerial 

 Bus Rapid 

TransitAt-Grade 

 Bus Rapid 

TransitUndergrou

nd 

 Commuter Rail 

TransitAt-Grade 

 Light Rail 

TransitAerial 

 Light Rail 

TransitAt-Grade 

 Light Rail 

TransitUndergrou

nd 

 Bus Rapid 

TransitAerial 

 Bus Rapid 

TransitAt-Grade 

 Bus Rapid 

TransitUndergroun

d 

 Commuter Rail 

TransitAt-Grade 

 Light Rail 

TransitAerial 

 Light Rail 

TransitAt-Grade 

 Light Rail 

TransitUndergrou

nd 

10.000 Guideway & Track Elements

10.010 Guideway: At Grade exclusive right of way LF Guideway 2,569$              6,573$                  157$                     3,113$                 2,160$                  3,743$                     5,969$                  199$                     4,267$                 2,982$                  

10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 3,188$                  4,246$                  2,639$                  4,032$                  5,857$                  3,712$                  

10.030 Guideway: At grade in mixed traffic LF Guideway 684$                     51$                       1,145$                 5,334$                  865$                      64$                       1,570$                 7,358$                  

10.040 Guideway: Aerial structure

10.041 Bridges LF Guideway 56,359$               76,246$               
10.042 Viaduct LF Guideway 6,599$              6,411$                 9,616$                     9,272$                 

10.043 Other Structures LF Guideway

10.044 Unspecified LF Guideway 10,086$               13,176$               12,658$              11,609$               13,969$                9,159$                  17,068$               17,354$              15,390$               17,201$                

10.050 Guideway: Built up fill LF Guideway 7,452$                  7,451$                 2,955$                  6,767$                  10,481$              4,207$                  

10.060 Guideway: Underground cut & cover

10.061 Cut & Cover Guideway Soft Soils LF Guideway 11,240$               15,861$               
10.062 Cut & Cover Guideway Hard Soils LF Guideway

10.063 Cut & Cover Guideway Vent Soft Soils LF Guideway

10.064 Cut & Cover Guideway Vent Hard Soils LF Guideway

10.065 Unspecified LF Guideway 54,057$                140$                     25,756$              27,212$               79,772$                74,842$                   194$                     37,249$              37,788$               98,229$                

10.070 Guideway Underground tunnel

10.071 Bored Earth Open LF Guideway

10.072 Bored Earth Close LF Guideway
10.073 Bored Earth Mixed Shield LF Guideway

10.074 Bored Earth Mixes Shield SEM LF Guideway

10.075 Rock & Drill Blast LF Guideway

10.076 Rock Boring Machine LF Guideway

10.077 Sunken Tunnel LF Guideway

10.078 Unspecified LF Guideway 17,884$               104,035$              36,616$               42,400$                16,242$                144,039$                 50,428$               52,210$                

10.080 Guideway: Retained cut or fill LF Guideway 7,096$                 17,751$               47,075$                10,007$              25,408$               57,966$                
10.090 Track: Direct fixation Track Feet 679$                 938$                     682$                    740$                     1,191$                  989$                         1,390$                  951$                    1,020$                  1,467$                  

10.100 Track: Embedded Track Feet 11,410$               379$                    664$                     15,772$               519$                    920$                     

10.110 Track: ballasted Track Feet 3,884$              248$                     659$                    324$                     5,659$                     334$                     939$                    444$                     

10.120 Track: Special (switched, turnouts) Track Feet 21$                       344$                    59$                       470$                      30$                       492$                    81$                       579$                      

10.130 Track: Vibration & Noise Dampening Track Feet 148$                     177$                     
10.140 Special Structures LF Guideway 501$                     680$                     

20.000 Stations, Stops, Terminals, Intermodels
20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 13,207,788$    986,786$             2,751,885$          3,090,965$         3,402,404$          19,244,036$           967,131$              3,662,409$          4,237,235$         4,606,063$          

20.020 Aerial station, stop, shelter, mall, terminal Stations 19,852,448$    3,917,155$          9,927,113$         8,364,376$          11,570,218$        28,925,450$           5,803,958$          14,357,241$       12,082,592$        14,247,263$        

20.030 Underground station, stop, shelter, mall, terminal

20.031 Cut and Cover Stations 81,539,855$        100,406,033$      

20.032 Bored Earth Soft Soils Stations 104,276,263$    81,539,855$        150,811,157$    100,406,033$      
20.033 Bored Rock Hard Soils Stations 81,539,855$        100,406,033$      

20.034 Unspecified Stations 52,968,188$        62,620,997$        81,539,855$        73,335,403$           86,976,441$        100,406,033$      

20.040 Major Stations, landings, terminals: Intermodal, ferry Stations 1,815,375$          2,299,027$          

20.050 Joint development Stations 62,826$               85,610$               

20.060 Automobile parking multi story structure Spaces 34,418$              23,971$               42,257$              33,332$               

20.070 Elevators, escalators

20.071 Elevators, escalators Number 435,725$         634,862$                 

20.072 Escalators Number 466,849$         680,209$                 
20.073 Unspecified Number 306,494$              60,132$               844,816$              424,347$                 89,096$               1,040,284$           

20.080 Passenger Overpass Number 219,121$            2,171,380$          300,381$            3,021,590$          

20.090 Underground Interconnecting Tunnel

20.091 Cut and Cover Number

20.092 Bored Earth Soft Soils Number

20.093 Bored Rock Hard Soils Number

20.094 Unspecified Number
20.100 Signage and Graphics Stations 426,082$         7,077$                  76,992$              202,917$             620,810$                 8,951$                  105,544$            280,049$             

30.000 Support Facilities: Yards, Shops, Admin. Bldgs

30.010 Administration Building: Office, sales, storage, revenue

30.011 Administrative Building LF Guideway 153$                 164$                    217$                         240$                    

30.012 Central Control Facility LF Guideway 1,073$                 195$                     1,433$                 276$                     
30.013 Central Revenue Counting Facility LF Guideway

30.014 Unspecified LF Guideway 6$                          8$                          

30.020 Light Maintenance Facility Vehicles 964,043$         159,387$             1,603,206$          390,232$             1,404,632$             219,595$              2,264,039$          526,625$             

30.030 Heavy Maintenance Facility Vehicles 3,660,827$           289,172$             1,612,782$          5,068,480$             365,531$             2,214,345$          

30.040 Storage or Maintenance of Way Building LF Guideway 146$                    68$                       213$                    92$                       

30.050 Yard and Yard Track Track Feet 381$                 1,790$                  665$                     555$                         2,652$                  862$                     

Unit Cost Adjusted to 2020 NY Nat'l Avg Adjusted to 2020 NY
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40.000 Sitework & Special Conditions

40.010   Demolition, Clearing, Earthwork LF Guideway 1,343$              89$                       4,703$                  673$                     83$                      113$                     1,374$                  1,957$                     81$                        6,511$                     994$                     118$                    152$                     1,692$                  

40.020 Site Utilities, Utility Relocation
40.021 Urban Replacement In-Kind Public Utilities LF Guideway 454$                 76$                      55$                       660$                         106$                    77$                       

40.022 Urban Replacement In-Kind Private Utilities LF Guideway 76$                      56$                       106$                    79$                       
40.023 Urban Replacement Betterment Public Utilities LF Guideway 5$                         205$                     6$                         317$                     

40.024 Urban Replacement Betterment Private Utilities LF Guideway 5$                         205$                     6$                         317$                     

40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 76$                      85$                       106$                    120$                     

40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 76$                      54$                       106$                    76$                       

40.027 Suburban Replacement Betterment Public Utilities LF Guideway 5$                         205$                     6$                         317$                     
40.028 Suburban Replacement Betterment Private Utilities LF Guideway 5$                         205$                     6$                         317$                     

40.029 Unspecified LF Guideway 319$                     3,819$                  1,826$                  1,104$                 1,433$                  5,881$                  421$                      5,287$                     2,688$                  1,596$                 1,879$                  7,241$                  

40.030 Haz. mat'l, contam'd soil removal/mitigation, ground water treatments

40.031  HazMat Abatement LF Guideway 13$                   19$                           

40.032  Contaminated Soil Removal LF Guideway 98$                       138$                     

40.033 Ground Water Treatment LF Guideway

40.034 Unspecified LF Guideway 74$                       8,931$                  243$                     42$                       563$                      67$                        12,367$                   360$                     56$                       694$                      
40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 140$                 13$                       74$                      100$                     143$                      204$                         17$                       107$                    133$                     176$                      

40.050 Site structures including retaining walls, sound walls

40.051 Mechanically Stabilized Earth Walls LF Guideway

40.052 Concrete Walls LF Guideway 28$                       39$                       

40.053 Other Walls LF Guideway

40.054 Unspecified LF Guideway 2,108$                  143$                     275$                     1,915$                  198$                     356$                     

40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 64$                   849$                     700$                     71$                      258$                     203$                      93$                           1,074$                  1,034$                  97$                      362$                     250$                      
40.070 Automobile, bus, van accessways including roads, parking lots

40.071 Surface Parking Lot Spaces 15,463$                16,512$              13,777$               21,409$                   22,637$              18,463$               

40.072 Auto Access Spaces 15,463$                14,342$               21,409$                   17,872$               

40.073 Bus Access Spaces 1,307,178$      15,463$                21,807$               1,904,586$             21,409$                   26,038$               

40.074 Bus Parking and Berthing Spaces 15,463$                21,807$               21,409$                   26,038$               

40.075 Unspecified Spaces 32,775$               15,463$                5,190$                  18,407$               12,085$                29,765$                21,409$                   6,930$                  23,626$               14,882$                
40.080 Temporary Facilities and other indirect costs during construction

40.081 Roadway Changes LF Guideway 77$                   612$                    522$                     111$                         848$                    748$                     

40.082 Third-Party Work LF Guideway 13$                   113$                     19$                           162$                     

40.083 Mobilization LF Guideway 952$                 1,733$                 127$                     1,388$                     2,504$                 190$                     

40.084 Maintenance of Traffic LF Guideway 32$                   277$                    16$                       46$                           401$                    25$                       

40.085 Unallocated Indirect Costs LF Guideway

40.086 Unspecified LF Guideway 1,043$                  2,372$                  7,149$                  1,498$                  3,168$                  8,804$                  
50.000 Systems

50.010 Train control and signals

50.011 Train Control - Wayside Track Feet 1,119$              503$                    307$                     1,590$                     694$                    427$                     

50.012 Train Control - On Board Systems Track Feet 244$                    4$                          325$                    7$                          

50.013 Train Control - Centralized Systems Track Feet 152$                    219$                    

50.014 Unspecified Track Feet 2,201$                  256$                     405$                     1,920$                  3,048$                     352$                     522$                     2,364$                  

50.020 Traffic signals and crossing protection Track Feet 1,494$              209$                     2,201$                  63$                       17$                      124$                     2,177$                     264$                      3,048$                     87$                       23$                      163$                     
50.030 Traction power supply:  substations Track Feet 333$                 2,201$                  13$                       344$                    173$                     1,243$                  486$                         3,048$                     20$                       469$                    235$                     1,531$                  

50.040 Traction power distribution:  catenary and third rail

50.041 Catenary Track Feet 301$                    266$                     416$                    372$                     

50.042 Third Rail Track Feet 63$                   93$                           

50.043 Power Distribution and Connections Track Feet 42$                      51$                       55$                      69$                       
50.044 Unspecified Track Feet 2,201$                  38$                       310$                     518$                      3,048$                     55$                       406$                     638$                      

50.050 Communications

50.051 Wired Track Feet 1,339$                  1,648$                  

50.052 Radio Based Track Feet 1,339$                  1,648$                  

50.053 Unspecified Track Feet 303$                 117$                     2,201$                  36$                       136$                    172$                     1,339$                  440$                         149$                      3,048$                     52$                       184$                    232$                     1,648$                  

50.060 Fare collection system and equipment

50.061 Central Revenue Counting Systems Stations 194,894$             273,342$             

50.062 Revenue Collection - In Station Stations 363,104$         611,840$            366,617$             529,052$                 884,884$            502,205$             
50.063 Revenue Collection - On Vehicle Stations 5,785$                  8,164$                  

50.064 Unspecified Stations 3,874,157$           450,074$             254,392$             3,639$                  5,363,841$             636,850$             325,459$             4,482$                  

50.070 Central Control System LF Guideway 23$                       2,201$                  0$                          50$                       342$                      28$                        3,048$                     1$                          66$                       421$                      
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60.000 Row, Land, Existing Improvements

60.010 Purchase or lease of real estate

60.011 Full Takes LF Guideway 593$                     803$                     
60.012 Part Takes LF Guideway

60.013 Easement Acquisitions LF Guideway
60.014 Other Rights LF Guideway 687$                     928$                     

60.015 Donated Value LF Guideway 1,826$                  2,578$                  

60.016 Unspecified LF Guideway 84$                   1,650$                  5,499$                  462$                     1,271$                 1,075$                  2,139$                  122$                         1,595$                  7,612$                     644$                     1,830$                 1,467$                  2,634$                  

60.020 Relocation of existing households and businesses

60.021 Residential (Owners) LF Guideway
60.022 Residential (Tenants) LF Guideway

60.023 Business (Owners and Tenants) LF Guideway

60.024 Others (Personal Property Moves) LF Guideway

60.025 Unspecified LF Guideway 24$                   7$                          498$                      7$                          18$                      110$                     181$                      35$                           10$                        691$                         10$                       25$                      145$                     223$                      

60.030 Services

60.031  Property Management LF Guideway 42$                       62$                       

60.032 Agency LF Guideway 19$                   18$                       28$                           27$                       
60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 34$                       48$                       

60.034 Legal Services LF Guideway

60.035 Unspecified LF Guideway 115$                     65$                       158$                      94$                       

60.040 Other Real Estate Costs LF Guideway 70$                       1$                         1,217$                  97$                        2$                         1,600$                  

70.000 Vehicles

70.010 Light Rail

70.011 Static Vehicles 3,257,001$          5,445,429$          
70.012 Articulated Vehicles 6,063,944$          7,996,585$          

70.013 Unspecified Vehicles 4,761,448$          6,162,711$         5,398,655$          7,054,927$          8,299,072$         7,341,501$          

70.020 Light Rail

70.021 Small Scale Vehicles

70.022 Large Scale Vehicles

70.023 Unspecified Vehicles
70.030 Light Rail

70.031 Locomotive Vehicles 5,448,668$          6,887,452$          

70.032 Passenger Car Vehicles 2,473,288$          3,126,388$          

70.033 Bi-Level Passenger Car Vehicles

70.034 Self-Propelled Passenger Car Vehicles

70.035 Unspecified Vehicles 5,557,514$          7,860,280$          

70.040 Bus
70.041 Small Bus Vehicles

70.042 Standard 40 Foot Bus Vehicles

70.043 Articulated Bus Vehicles

70.044 Unspecified Vehicles 1,597,984$          3,338,337$           2,021,121$           4,621,988$             

70.050 Other Vehicles Vehicles 3,365,123$          4,636,296$           

70.060 Non-revenue vehicles

70.061 Maintenance of Way Vehicles Vehicles 16,240$              114,063$             22,261$              157,661$             
70.062 Automobiles Vehicles 19,498$               27,668$               

70.063 Trucks Vehicles 8,990$                  12,987$               

70.064 Unspecified Vehicles 409,667$            26,549$               592,488$            35,272$               

70.070 Spare parts/ Rotable Components Vehicles 1,025,733$          158,091$              56,801$               198,834$             1,297,341$           218,880$                 78,111$               248,133$             

80.000 Professional Services
80.010 Preliminary Engineering Hard Costs 0$                      0$                          0$                          0$                         0$                          0$                             0$                          0$                          0$                         0$                          

80.020 Final Design Hard Costs 0$                      0$                          0$                          0$                          0$                         0$                          0$                          0$                             0$                          1$                             0$                          0$                         0$                          0$                          

80.030 Project Management for Design and Construction

80.031 Agency Project Management Hard Costs

80.032 Project Management Oversight Support Hard Costs

80.033 Agency Force Account Hard Costs

80.034 Unspecified Hard Costs 3$                          1$                          

80.040 Construction Administration & Manageme Hard Costs 0$                      0$                          0$                          0$                          0$                         0$                          0$                          0$                             0$                          0$                             0$                          0$                         0$                          0$                          
80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                      0$                          0$                          0$                          0$                             0$                          0$                          0$                          

80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                          0$                          0$                         0$                          0$                          0$                             0$                          0$                         0$                          0$                          

80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                          0$                          0$                          0$                          

80.080 Start up

80.081 Training/Start-up Hard Costs 0$                          0$                          

80.082 Safety Certification Hard Costs 0$                          0$                          

80.083 Off-Site Vehicle Testing, Test Runs Hard Costs 0$                          0$                          
80.084 Commissioning Hard Costs 0$                          0$                          

80.085 Unspecified Hard Costs 0$                          0$                          
80.090 Other Hard Costs 0$                          0$                          0$                         0$                          0$                          0$                          0$                         0$                          
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Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 10.010 Guideway: At Grade exclusive right of way LF Guideway 5,484$                16,281$                    2000 106 208 307 15,869$                  239 307 20,905$                        

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 10.044 Unspecified LF Guideway 879$                    2,609$                       2000 106 208 307 2,543$                    239 307 3,349$                          

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 10.071 Bored Earth Open LF Guideway 9,276$                27,539$                    2000 106 208 307 26,840$                  239 307 35,359$                        

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 335$                    994$                          2000 106 208 307 968$                        239 307 1,276$                          

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 20.020 Aerial station, stop, shelter, mall, terminal Stations 30,596,813$      90,833,628$             2000 106 208 307 88,531,777$          239 307 116,628,706$              

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 20.031 Cut and Cover Stations 19,195,409$      56,985,956$             2000 106 208 307 55,541,853$          239 307 73,168,919$                

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 20.060 Automobile parking multi story structure Spaces 8,619$                25,587$                    2000 106 208 307 24,938$                  239 307 32,853$                        
Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 20.071 Elevators, escalators Number 538,298$            1,598,061$               2000 106 208 307 1,557,563$            239 307 2,051,881$                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 20.072 Escalators Number 346,475$            1,028,591$               2000 106 208 307 1,002,524$            239 307 1,320,692$                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 234$                    710$                          2000 106 208 307 677$                        239 307 911$                              

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 32$                      91$                            2000 106 208 307 91$                          239 307 117$                              

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 40.071 Surface Parking Lot Spaces 2,651$                7,870$                       2000 106 208 307 7,671$                    239 307 10,105$                        
Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 40.072 Auto Access Spaces 7,521,854$        22,330,340$             2000 106 208 307 21,764,460$          239 307 28,671,746$                

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 40.081 Roadway Changes LF Guideway 514$                    1,560$                       2000 106 208 307 1,487$                    239 307 2,003$                          

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 319$                    948$                          2000 106 208 307 923$                        239 307 1,218$                          

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 306$                    909$                          2000 106 208 307 886$                        239 307 1,167$                          

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 50.053 Unspecified Track Feet 213$                    634$                          2000 106 208 307 616$                        239 307 814$                              

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 955,927$            2,837,886$               2000 106 208 307 2,765,972$            239 307 3,643,794$                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 60.011 Full Takes LF Guideway 2,729$                8,279$                       2000 106 208 307 7,896$                    239 307 10,630$                        
Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 70.022 Large Scale Vehicles 2,266,071$        6,873,470$               2000 106 208 307 6,556,869$            239 307 8,825,409$                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2000 106 208 307 0$                            239 307 0$                                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               2000 106 208 307 0$                            239 307 1$                                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2000 106 208 307 0$                            239 307 0$                                  

Atlanta MARTA - Line Dunwoody Extension Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2000 106 208 307 0$                            239 307 0$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 1,570$                6,250$                       1987 74 208 307 6,484$                    239 307 8,025$                          

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.041 Bridges LF Guideway 5,932$                23,615$                    1987 74 208 307 24,497$                  239 307 30,321$                        
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.042 Viaduct LF Guideway 4,009$                15,960$                    1987 74 208 307 16,556$                  239 307 20,492$                        

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.062 Cut & Cover Guideway Hard Soils LF Guideway 1,695$                10,236$                    1987 74 208 307 7,000$                    239 307 13,143$                        

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.071 Bored Earth Open LF Guideway 6,129$                37,020$                    1987 74 208 307 25,311$                  239 307 47,534$                        

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.075 Rock & Drill Blast LF Guideway 14,000$              84,563$                    1987 74 208 307 57,815$                  239 307 108,577$                      

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 175$                    744$                          1987 74 208 307 722$                        239 307 956$                              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 10.110 Track: ballasted Track Feet 139$                    554$                          1987 74 208 307 574$                        239 307 711$                              
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 16,847,422$      67,067,428$             1987 74 208 307 69,574,368$          239 307 86,113,343$                

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 20.020 Aerial station, stop, shelter, mall, terminal Stations 18,261,975$      72,698,583$             1987 74 208 307 75,416,013$          239 307 93,343,643$                

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 20.031 Cut and Cover Stations 18,843,016$      113,815,227$          1987 74 208 307 77,815,522$          239 307 146,136,657$              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 20.080 Passenger Overpass Number 431,720$            1,838,087$               1987 74 208 307 1,782,863$            239 307 2,360,070$                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 20.100 Signage and Graphics Stations 61,231$              260,695$                  1987 74 208 307 252,862$                239 307 334,727$                      

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 133,321$            517,744$                  1987 74 208 307 550,570$                239 307 664,774$                      

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 18,257$              70,902$                    1987 74 208 307 75,397$                  239 307 91,036$                        
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 16$                      63$                            1987 74 208 307 67$                          239 307 81$                                

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 1$                        4$                               1987 74 208 307 4$                            239 307 5$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 211$                    898$                          1987 74 208 307 871$                        239 307 1,153$                          

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 40.023 Urban Replacement Betterment Public Utilities LF Guideway 1$                        5$                               1987 74 208 307 4$                            239 307 7$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 105$                    447$                          1987 74 208 307 434$                        239 307 575$                              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 40.083 Mobilization LF Guideway 365$                    1,553$                       1987 74 208 307 1,507$                    239 307 1,995$                          

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 208$                    883$                          1987 74 208 307 859$                        239 307 1,134$                          
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 112$                    475$                          1987 74 208 307 461$                        239 307 610$                              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.041 Catenary Track Feet 25$                      108$                          1987 74 208 307 103$                        239 307 138$                              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.053 Unspecified Track Feet 69$                      294$                          1987 74 208 307 285$                        239 307 377$                              

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 457,161$            1,946,403$               1987 74 208 307 1,887,926$            239 307 2,499,146$                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 50.070 Central Control System LF Guideway 43$                      168$                          1987 74 208 307 179$                        239 307 216$                              
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 60.016 Unspecified LF Guideway 610$                    2,577$                       1987 74 208 307 2,519$                    239 307 3,309$                          

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 60.025 Unspecified LF Guideway 47$                      200$                          1987 74 208 307 194$                        239 307 257$                              
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 2$                        7$                               1987 74 208 307 8$                            239 307 9$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 70.022 Large Scale Vehicles 1,176,403$        5,396,960$               1987 74 208 307 4,858,161$            239 307 6,929,597$                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 70.061 Maintenance of Way Vehicles Vehicles 13,180$              56,114$                    1987 74 208 307 54,429$                  239 307 72,049$                        

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 70.063 Trucks Vehicles 275$                    1,170$                       1987 74 208 307 1,136$                    239 307 1,502$                          

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1987 74 208 307 0$                            239 307 0$                                  
Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1987 74 208 307 0$                            239 307 0$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1987 74 208 307 0$                            239 307 0$                                  

Atlanta MARTA - North South Line Heavy Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               1987 74 208 307 0$                            239 307 0$                                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.010 Guideway: At Grade exclusive right of way LF Guideway 667$                    2,972$                       1983 65 219 307 3,146$                    239 307 3,816$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.041 Bridges LF Guideway 4,895$                21,821$                    1983 65 219 307 23,098$                  239 307 28,018$                        

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.042 Viaduct LF Guideway 1,581$                7,049$                       1983 65 219 307 7,460$                    239 307 9,051$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.061 Cut & Cover Guideway Soft Soils LF Guideway 1,100$                4,904$                       1983 65 219 307 5,191$                    239 307 6,297$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.072 Bored Earth Close LF Guideway 4,469$                19,924$                    1983 65 219 307 21,088$                  239 307 25,582$                        
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.073 Bored Earth Mixed Shield LF Guideway 5,500$                24,521$                    1983 65 219 307 25,953$                  239 307 31,484$                        

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.075 Rock & Drill Blast LF Guideway 6,212$                27,693$                    1983 65 219 307 29,313$                  239 307 35,558$                        

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 130$                    580$                          1983 65 219 307 614$                        239 307 744$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 10.110 Track: ballasted Track Feet 382$                    1,704$                       1983 65 219 307 1,803$                    239 307 2,188$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 7,696,052$        34,311,382$             1983 65 219 307 36,315,524$          239 307 44,055,183$                

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 20.020 Aerial station, stop, shelter, mall, terminal Stations 10,518,905$      46,896,536$             1983 65 219 307 49,635,781$          239 307 60,214,289$                

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 20.031 Cut and Cover Stations 33,602,453$      149,810,139$          1983 65 219 307 158,560,607$        239 307 192,353,461$              
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 181,030$            807,090$                  1983 65 219 307 854,232$                239 307 1,036,288$                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 30.020 Light Maintenance Facility Vehicles 116,672$            520,160$                  1983 65 219 307 550,542$                239 307 667,875$                      

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 30.030 Heavy Maintenance Facility Vehicles 18,289$              81,537$                    1983 65 219 307 86,299$                  239 307 104,692$                      

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 2$                        10$                            1983 65 219 307 10$                          239 307 13$                                

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 252$                    1,126$                       1983 65 219 307 1,189$                    239 307 1,445$                          
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 40.023 Urban Replacement Betterment Public Utilities LF Guideway 18$                      80$                            1983 65 219 307 85$                          239 307 103$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 40.081 Roadway Changes LF Guideway 39$                      176$                          1983 65 219 307 184$                        239 307 225$                              
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 40.083 Mobilization LF Guideway 364$                    1,622$                       1983 65 219 307 1,718$                    239 307 2,083$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 275$                    1,227$                       1983 65 219 307 1,298$                    239 307 1,576$                          
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Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 82$                      364$                          1983 65 219 307 385$                        239 307 467$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 50.042 Third Rail Track Feet 67$                      298$                          1983 65 219 307 316$                        239 307 383$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 50.053 Unspecified Track Feet 14$                      63$                            1983 65 219 307 66$                          239 307 80$                                
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 824,437$            3,675,596$               1983 65 219 307 3,890,288$            239 307 4,719,397$                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 60.016 Unspecified LF Guideway 136$                    607$                          1983 65 219 307 642$                        239 307 780$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 60.025 Unspecified LF Guideway 99$                      441$                          1983 65 219 307 467$                        239 307 566$                              

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 1$                        2$                               1983 65 219 307 5$                            239 307 3$                                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 70.022 Large Scale Vehicles 763,528$            3,404,043$               1983 65 219 307 3,602,876$            239 307 4,370,729$                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 70.061 Maintenance of Way Vehicles Vehicles 5,861$                26,130$                    1983 65 219 307 27,656$                  239 307 33,551$                        

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 70.063 Trucks Vehicles 1,393$                6,211$                       1983 65 219 307 6,573$                    239 307 7,975$                          

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1983 65 219 307 0$                            239 307 0$                                  
Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               1983 65 219 307 0$                            239 307 1$                                  

Baltimore MDMTA - Metro Sections A and B Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1983 65 219 307 0$                            239 307 1$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 10.064 Cut & Cover Guideway Vent Hard Soils LF Guideway 16,565$              55,509$                    1987 100 265 307 50,834$                  239 307 71,272$                        

Boston MBTA - Orange Line Heavy Rail Transit Aerial 10.080 Guideway: Retained cut or fill LF Guideway 9,333$                31,274$                    1987 100 265 307 28,641$                  239 307 40,156$                        

Boston MBTA - Orange Line Heavy Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 153$                    513$                          1987 100 265 307 470$                        239 307 659$                              

Boston MBTA - Orange Line Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 18,031,843$      60,422,483$             1987 100 265 307 55,335,624$          239 307 77,581,356$                

Boston MBTA - Orange Line Heavy Rail Transit Aerial 20.031 Cut and Cover Stations 16,966,498$      56,852,644$             1987 100 265 307 52,066,322$          239 307 72,997,749$                
Boston MBTA - Orange Line Heavy Rail Transit Aerial 20.100 Signage and Graphics Stations 1,105$                3,703$                       1987 100 265 307 3,391$                    239 307 4,754$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 396$                    1,326$                       1987 100 265 307 1,214$                    239 307 1,703$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 2,837$                9,507$                       1987 100 265 307 8,706$                    239 307 12,207$                        

Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.023 Urban Replacement Betterment Public Utilities LF Guideway 94$                      314$                          1987 100 265 307 288$                        239 307 403$                              

Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 127$                    427$                          1987 100 265 307 391$                        239 307 548$                              
Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 666$                    2,230$                       1987 100 265 307 2,042$                    239 307 2,863$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 40.083 Mobilization LF Guideway 57$                      190$                          1987 100 265 307 175$                        239 307 244$                              
Boston MBTA - Orange Line Heavy Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 590$                    1,977$                       1987 100 265 307 1,811$                    239 307 2,538$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 8$                        26$                            1987 100 265 307 24$                          239 307 33$                                

Boston MBTA - Orange Line Heavy Rail Transit Aerial 50.042 Third Rail Track Feet 368$                    1,233$                       1987 100 265 307 1,129$                    239 307 1,583$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 50.053 Unspecified Track Feet 11$                      39$                            1987 100 265 307 34$                          239 307 49$                                

Boston MBTA - Orange Line Heavy Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 279,480$            936,504$                  1987 100 265 307 857,661$                239 307 1,202,454$                  
Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.011 Full Takes LF Guideway 678$                    2,273$                       1987 100 265 307 2,081$                    239 307 2,918$                          

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.015 Donated Value LF Guideway 2$                        5$                               1987 100 265 307 6$                            239 307 7$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.025 Unspecified LF Guideway 94$                      316$                          1987 100 265 307 288$                        239 307 406$                              

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.031  Property Management LF Guideway 1$                        5$                               1987 100 265 307 3$                            239 307 6$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.032 Agency LF Guideway 14$                      47$                            1987 100 265 307 43$                          239 307 61$                                

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 30$                      101$                          1987 100 265 307 92$                          239 307 129$                              

Boston MBTA - Orange Line Heavy Rail Transit Aerial 60.040 Other Real Estate Costs LF Guideway 252$                    845$                          1987 100 265 307 774$                        239 307 1,085$                          
Boston MBTA - Orange Line Heavy Rail Transit Aerial 70.022 Large Scale Vehicles 635,850$            3,193,993$               1987 100 265 307 1,951,279$            239 307 4,101,028$                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 70.061 Maintenance of Way Vehicles Vehicles 9,358$                31,357$                    1987 100 265 307 28,718$                  239 307 40,261$                        

Boston MBTA - Orange Line Heavy Rail Transit Aerial 70.063 Trucks Vehicles 100$                    334$                          1987 100 265 307 307$                        239 307 429$                              

Boston MBTA - Orange Line Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1987 100 265 307 0$                            239 307 0$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               1987 100 265 307 0$                            239 307 0$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1987 100 265 307 0$                            239 307 0$                                  

Boston MBTA - Orange Line Heavy Rail Transit Aerial 80.090 Other Hard Costs 0$                        0$                               1987 100 265 307 0$                            239 307 0$                                  
Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 10.065 Unspecified LF Guideway 27,134$              58,289$                    2004 154 265 307 54,057$                  239 307 74,842$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 10.078 Unspecified LF Guideway 52,221$              112,182$                  2004 154 265 307 104,035$                239 307 144,039$                      

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 20.034 Unspecified Stations 26,587,615$      57,115,618$             2004 154 265 307 52,968,188$          239 307 73,335,403$                

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 20.073 Unspecified Number 153,846$            330,493$                  2004 154 265 307 306,494$                239 307 424,347$                      

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 30.030 Heavy Maintenance Facility Vehicles 1,837,568$        3,947,471$               2004 154 265 307 3,660,827$            239 307 5,068,480$                  

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 2,360$                5,071$                       2004 154 265 307 4,703$                    239 307 6,511$                          
Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.029 Unspecified LF Guideway 1,917$                4,118$                       2004 154 265 307 3,819$                    239 307 5,287$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.034 Unspecified LF Guideway 4,483$                9,631$                       2004 154 265 307 8,931$                    239 307 12,367$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.071 Surface Parking Lot Spaces 7,762$                16,674$                    2004 154 265 307 15,463$                  239 307 21,409$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.072 Auto Access Spaces 7,762$                16,674$                    2004 154 265 307 15,463$                  239 307 21,409$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.073 Bus Access Spaces 7,762$                16,674$                    2004 154 265 307 15,463$                  239 307 21,409$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.074 Bus Parking and Berthing Spaces 7,762$                16,674$                    2004 154 265 307 15,463$                  239 307 21,409$                        

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 40.075 Unspecified Spaces 7,762$                16,674$                    2004 154 265 307 15,463$                  239 307 21,409$                        
Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.014 Unspecified Track Feet 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.020 Traffic signals and crossing protection Track Feet 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.030 Traction power supply:  substations Track Feet 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.044 Unspecified Track Feet 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.053 Unspecified Track Feet 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.064 Unspecified Stations 1,944,650$        4,177,506$               2004 154 265 307 3,874,157$            239 307 5,363,841$                  

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 50.070 Central Control System LF Guideway 1,105$                2,374$                       2004 154 265 307 2,201$                    239 307 3,048$                          
Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 60.016 Unspecified LF Guideway 2,760$                5,928$                       2004 154 265 307 5,499$                    239 307 7,612$                          

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 60.025 Unspecified LF Guideway 250$                    538$                          2004 154 265 307 498$                        239 307 691$                              

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 70.044 Unspecified Vehicles 1,675,693$        3,599,731$               2004 154 265 307 3,338,337$            239 307 4,621,988$                  

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 70.070 Spare parts/ Rotable Components Vehicles 79,355$              170,470$                  2004 154 265 307 158,091$                239 307 218,880$                      

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               2004 154 265 307 0$                            239 307 1$                                  
Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2004 154 265 307 0$                            239 307 0$                                  

Boston MBTA - South Boston Piers - Busway Bus Rapid Transit Underground 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2004 154 265 307 0$                            239 307 0$                                  
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 10.010 Guideway: At Grade exclusive right of way LF Guideway 1,376$                2,915$                       2005 164 281 307 2,569$                    239 307 3,743$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 10.042 Viaduct LF Guideway 3,534$                7,489$                       2005 164 281 307 6,599$                    239 307 9,616$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 10.090 Track: Direct fixation Track Feet 364$                    771$                          2005 164 281 307 679$                        239 307 989$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 10.110 Track: ballasted Track Feet 2,080$                4,408$                       2005 164 281 307 3,884$                    239 307 5,659$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 7,072,835$        14,987,782$             2005 164 281 307 13,207,788$          239 307 19,244,036$                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 10,631,083$      22,527,932$             2005 164 281 307 19,852,448$          239 307 28,925,450$                
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 20.071 Elevators, escalators Number 233,333$            494,448$                  2005 164 281 307 435,725$                239 307 634,862$                      

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 20.072 Escalators Number 250,000$            529,766$                  2005 164 281 307 466,849$                239 307 680,209$                      

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 20.100 Signage and Graphics Stations 228,169$            483,504$                  2005 164 281 307 426,082$                239 307 620,810$                      

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 30.011 Administrative Building LF Guideway 82$                      169$                          2005 164 281 307 153$                        239 307 217$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 30.020 Light Maintenance Facility Vehicles 516,250$            1,093,966$               2005 164 281 307 964,043$                239 307 1,404,632$                  
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Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 30.050 Yard and Yard Track Track Feet 204$                    432$                          2005 164 281 307 381$                        239 307 555$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 719$                    1,524$                       2005 164 281 307 1,343$                    239 307 1,957$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 243$                    514$                          2005 164 281 307 454$                        239 307 660$                              
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.031  HazMat Abatement LF Guideway 7$                        14$                            2005 164 281 307 13$                          239 307 19$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 75$                      159$                          2005 164 281 307 140$                        239 307 204$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 34$                      72$                            2005 164 281 307 64$                          239 307 93$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.073 Bus Access Spaces 700,000$            1,483,344$               2005 164 281 307 1,307,178$            239 307 1,904,586$                  

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.081 Roadway Changes LF Guideway 41$                      86$                            2005 164 281 307 77$                          239 307 111$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.082 Third-Party Work LF Guideway 7$                        14$                            2005 164 281 307 13$                          239 307 19$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.083 Mobilization LF Guideway 510$                    1,081$                       2005 164 281 307 952$                        239 307 1,388$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 40.084 Maintenance of Traffic LF Guideway 17$                      36$                            2005 164 281 307 32$                          239 307 46$                                
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.011 Train Control - Wayside Track Feet 599$                    1,239$                       2005 164 281 307 1,119$                    239 307 1,590$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.020 Traffic signals and crossing protection Track Feet 800$                    1,695$                       2005 164 281 307 1,494$                    239 307 2,177$                          

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.030 Traction power supply:  substations Track Feet 179$                    378$                          2005 164 281 307 333$                        239 307 486$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.042 Third Rail Track Feet 34$                      72$                            2005 164 281 307 63$                          239 307 93$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.053 Unspecified Track Feet 162$                    342$                          2005 164 281 307 303$                        239 307 440$                              

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 50.062 Revenue Collection - In Station Stations 194,444$            412,040$                  2005 164 281 307 363,104$                239 307 529,052$                      

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 60.016 Unspecified LF Guideway 45$                      95$                            2005 164 281 307 84$                          239 307 122$                              
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 60.025 Unspecified LF Guideway 13$                      28$                            2005 164 281 307 24$                          239 307 35$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 60.032 Agency LF Guideway 10$                      22$                            2005 164 281 307 19$                          239 307 28$                                

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2005 164 281 307 0$                            239 307 0$                                  

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2005 164 281 307 0$                            239 307 0$                                  

Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2005 164 281 307 0$                            239 307 0$                                  
Chicago CTA - Blue Line Douglas Bus Rapid Transit Aerial 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2005 164 281 307 0$                            239 307 0$                                  

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 10.042 Viaduct LF Guideway 4,428$                7,454$                       2009 209 281 307 6,504$                    239 307 9,571$                          
Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 2,515,575$        4,234,914$               2009 209 281 307 3,695,126$            239 307 5,437,551$                  

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 19,453,619$      32,749,733$             2009 209 281 307 28,575,411$          239 307 42,050,055$                

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 20.071 Elevators, escalators Number 193,618$            325,952$                  2009 209 281 307 284,405$                239 307 418,516$                      

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 20.072 Escalators Number 249,550$            401,760$                  2009 209 281 307 366,564$                239 307 515,852$                      

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 20.100 Signage and Graphics Stations 138,422$            233,031$                  2009 209 281 307 203,328$                239 307 299,207$                      
Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 7,566$                12,737$                    2009 209 281 307 11,114$                  239 307 16,355$                        

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 3,302$                5,940$                       2009 209 281 307 4,850$                    239 307 7,626$                          

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 40.031  HazMat Abatement LF Guideway 29$                      49$                            2009 209 281 307 43$                          239 307 63$                                

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 1,354$                2,279$                       2009 209 281 307 1,989$                    239 307 2,927$                          

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 146$                    245$                          2009 209 281 307 214$                        239 307 315$                              

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 4,640$                8,347$                       2009 209 281 307 6,816$                    239 307 10,718$                        

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 2,926$                5,265$                       2009 209 281 307 4,299$                    239 307 6,760$                          
Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 50.042 Third Rail Track Feet 4,305$                7,744$                       2009 209 281 307 6,324$                    239 307 9,943$                          

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 50.053 Unspecified Track Feet 2,721$                4,896$                       2009 209 281 307 3,997$                    239 307 6,286$                          

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 380,394$            640,385$                  2009 209 281 307 558,761$                239 307 822,242$                      

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 60.016 Unspecified LF Guideway 22,908$              43,477$                    2009 209 281 307 33,650$                  239 307 55,824$                        

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 60.025 Unspecified LF Guideway 6,717$                12,747$                    2009 209 281 307 9,867$                    239 307 16,367$                        

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 60.040 Other Real Estate Costs LF Guideway 500$                    949$                          2009 209 281 307 734$                        239 307 1,218$                          

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2009 209 281 307 0$                            239 307 0$                                  
Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2009 209 281 307 0$                            239 307 0$                                  

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2009 209 281 307 0$                            239 307 0$                                  

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2009 209 281 307 0$                            239 307 0$                                  

Chicago CTA - Brown Line Ravenswood Heavy Rail Transit Aerial 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        -$                           2009 209 281 307 0$                            239 307 -$                               

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 410$                    1,596$                       1984 78 281 307 1,602$                    239 307 2,049$                          

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 10.041 Bridges LF Guideway 3,033$                13,150$                    1984 78 281 307 11,865$                  239 307 16,885$                        
Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 10.061 Cut & Cover Guideway Soft Soils LF Guideway 8,081$                31,484$                    1984 78 281 307 31,611$                  239 307 40,425$                        

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 298$                    1,161$                       1984 78 281 307 1,165$                    239 307 1,490$                          

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 10.110 Track: ballasted Track Feet 129$                    504$                          1984 78 281 307 506$                        239 307 647$                              

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 11,113,225$      43,297,663$             1984 78 281 307 43,472,989$          239 307 55,593,403$                

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 20.031 Cut and Cover Stations 30,181,813$      117,589,803$          1984 78 281 307 118,065,961$        239 307 150,983,144$              

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 20.100 Signage and Graphics Stations 120,960$            471,266$                  1984 78 281 307 473,174$                239 307 605,097$                      

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 30.011 Administrative Building LF Guideway 1$                        2$                               1984 78 281 307 4$                            239 307 3$                                  
Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 194,841$            759,109$                  1984 78 281 307 762,183$                239 307 974,682$                      

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 29,474$              114,830$                  1984 78 281 307 115,295$                239 307 147,440$                      

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 13$                      51$                            1984 78 281 307 51$                          239 307 65$                                

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 11$                      43$                            1984 78 281 307 43$                          239 307 55$                                

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 2,688$                10,473$                    1984 78 281 307 10,515$                  239 307 13,447$                        

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 200$                    780$                          1984 78 281 307 782$                        239 307 1,002$                          

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 87$                      341$                          1984 78 281 307 342$                        239 307 437$                              
Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 50.042 Third Rail Track Feet 73$                      283$                          1984 78 281 307 286$                        239 307 363$                              

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 50.053 Unspecified Track Feet 66$                      257$                          1984 78 281 307 258$                        239 307 329$                              

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 241,274$            940,016$                  1984 78 281 307 943,822$                239 307 1,206,963$                  

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1984 78 281 307 0$                            239 307 0$                                  

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1984 78 281 307 0$                            239 307 0$                                  
Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1984 78 281 307 0$                            239 307 0$                                  

Chicago CTA - O'Hare Blue Line Extension Heavy Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               1984 78 281 307 0$                            239 307 0$                                  
Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 10.042 Viaduct LF Guideway 3,547$                10,259$                    1993 108 281 307 10,094$                  239 307 13,172$                        

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 10.050 Guideway: Built up fill LF Guideway 521$                    1,508$                       1993 108 281 307 1,484$                    239 307 1,936$                          

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 10.110 Track: ballasted Track Feet 160$                    462$                          1993 108 281 307 455$                        239 307 594$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 10,459,794$      30,250,587$             1993 108 281 307 29,766,005$          239 307 38,841,197$                

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 17,077,499$      49,389,537$             1993 108 281 307 48,598,370$          239 307 63,415,257$                

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 20.080 Passenger Overpass Number 11,000,000$      31,812,908$             1993 108 281 307 31,303,300$          239 307 40,847,189$                
Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 20.100 Signage and Graphics Stations 167,011$            483,010$                  1993 108 281 307 475,273$                239 307 620,176$                      

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 30.020 Light Maintenance Facility Vehicles 199,230$            576,189$                  1993 108 281 307 566,959$                239 307 739,816$                      

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 30.030 Heavy Maintenance Facility Vehicles 26,148$              75,621$                    1993 108 281 307 74,410$                  239 307 97,096$                        

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 30.050 Yard and Yard Track Track Feet 6$                        16$                            1993 108 281 307 16$                          239 307 21$                                

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 77$                      222$                          1993 108 281 307 219$                        239 307 285$                              
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Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 33$                      95$                            1993 108 281 307 94$                          239 307 122$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 40.071 Surface Parking Lot Spaces 3,622$                10,475$                    1993 108 281 307 10,307$                  239 307 13,450$                        

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 40.083 Mobilization LF Guideway 420$                    1,214$                       1993 108 281 307 1,195$                    239 307 1,558$                          
Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 228$                    659$                          1993 108 281 307 649$                        239 307 846$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 137$                    397$                          1993 108 281 307 390$                        239 307 510$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 50.042 Third Rail Track Feet 138$                    400$                          1993 108 281 307 393$                        239 307 514$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 50.053 Unspecified Track Feet 47$                      135$                          1993 108 281 307 134$                        239 307 173$                              

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 489,382$            1,415,334$               1993 108 281 307 1,392,661$            239 307 1,817,263$                  

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 60.016 Unspecified LF Guideway 371$                    1,074$                       1993 108 281 307 1,056$                    239 307 1,379$                          

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 19$                      55$                            1993 108 281 307 54$                          239 307 70$                                

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 60.040 Other Real Estate Costs LF Guideway 14$                      42$                            1993 108 281 307 41$                          239 307 54$                                
Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 70.021 Small Scale Vehicles 811,000$            2,401,506$               1993 108 281 307 2,307,907$            239 307 3,083,489$                  

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1993 108 281 307 0$                            239 307 0$                                  

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               1993 108 281 307 0$                            239 307 0$                                  

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1993 108 281 307 0$                            239 307 0$                                  

Chicago CTA - Southwest Orange Line Heavy Rail Transit Aerial 80.090 Other Hard Costs 0$                        0$                               1993 108 281 307 0$                            239 307 0$                                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 1,772$                3,140$                       2008 171 225 307 3,188$                    239 307 4,032$                          

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 380$                    674$                          2008 171 225 307 684$                        239 307 865$                              
Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 221,236$            392,172$                  2008 171 225 307 398,121$                239 307 503,541$                      

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 20.100 Signage and Graphics Stations 3,933$                6,971$                       2008 171 225 307 7,077$                    239 307 8,951$                          

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 30.020 Light Maintenance Facility Vehicles 88,571$              171,027$                  2008 171 225 307 159,387$                239 307 219,595$                      

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 40.029 Unspecified LF Guideway 177$                    328$                          2008 171 225 307 319$                        239 307 421$                              

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 472$                    836$                          2008 171 225 307 849$                        239 307 1,074$                          
Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 116$                    206$                          2008 171 225 307 209$                        239 307 264$                              

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 50.053 Unspecified Track Feet 65$                      116$                          2008 171 225 307 117$                        239 307 149$                              
Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 50.070 Central Control System LF Guideway 13$                      22$                            2008 171 225 307 23$                          239 307 28$                                

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 60.016 Unspecified LF Guideway 229$                    442$                          2008 171 225 307 412$                        239 307 568$                              

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 60.025 Unspecified LF Guideway 4$                        7$                               2008 171 225 307 7$                            239 307 10$                                

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 60.035 Unspecified LF Guideway 64$                      123$                          2008 171 225 307 115$                        239 307 158$                              

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 60.040 Other Real Estate Costs LF Guideway 39$                      75$                            2008 171 225 307 70$                          239 307 97$                                
Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 70.044 Unspecified Vehicles 888,000$            1,574,104$               2008 171 225 307 1,597,984$            239 307 2,021,121$                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 70.050 Other Vehicles Vehicles 1,870,000$        3,610,874$               2008 171 225 307 3,365,123$            239 307 4,636,296$                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 570,000$            1,010,405$               2008 171 225 307 1,025,733$            239 307 1,297,341$                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2008 171 225 307 0$                            239 307 0$                                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2008 171 225 307 0$                            239 307 0$                                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2008 171 225 307 0$                            239 307 0$                                  

Cleveland - Euclid Ave BRT Bus Rapid Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2008 171 225 307 0$                            239 307 0$                                  
Denver - Southwest Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 561$                    1,586$                       2000 112 212 307 1,541$                    239 307 2,036$                          

Denver - Southwest Corridor Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 1,713$                4,841$                       2000 112 212 307 4,704$                    239 307 6,216$                          

Denver - Southwest Corridor Light Rail Transit At-Grade 10.050 Guideway: Built up fill LF Guideway 828$                    2,340$                       2000 112 212 307 2,273$                    239 307 3,005$                          

Denver - Southwest Corridor Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 2,602$                7,355$                       2000 112 212 307 7,145$                    239 307 9,444$                          

Denver - Southwest Corridor Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 225$                    635$                          2000 112 212 307 617$                        239 307 816$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 96$                      271$                          2000 112 212 307 263$                        239 307 347$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 6$                        18$                            2000 112 212 307 18$                          239 307 24$                                
Denver - Southwest Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 3,800,000$        10,741,686$             2000 112 212 307 10,434,705$          239 307 13,792,127$                

Denver - Southwest Corridor Light Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 4$                        12$                            2000 112 212 307 12$                          239 307 16$                                

Denver - Southwest Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 4$                        13$                            2000 112 212 307 11$                          239 307 16$                                

Denver - Southwest Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 4$                        13$                            2000 112 212 307 11$                          239 307 16$                                

Denver - Southwest Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 4$                        13$                            2000 112 212 307 11$                          239 307 16$                                

Denver - Southwest Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 4$                        13$                            2000 112 212 307 11$                          239 307 16$                                
Denver - Southwest Corridor Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 13$                      38$                            2000 112 212 307 37$                          239 307 49$                                

Denver - Southwest Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 40$                      113$                          2000 112 212 307 110$                        239 307 145$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 34$                      97$                            2000 112 212 307 94$                          239 307 125$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 42$                      120$                          2000 112 212 307 115$                        239 307 154$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 160,000$            452,282$                  2000 112 212 307 439,356$                239 307 580,721$                      

Denver - Southwest Corridor Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 192$                    544$                          2000 112 212 307 527$                        239 307 698$                              

Denver - Southwest Corridor Light Rail Transit At-Grade 60.040 Other Real Estate Costs LF Guideway 671$                    1,898$                       2000 112 212 307 1,843$                    239 307 2,437$                          
Denver - Southwest Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 1,816,667$        5,135,280$               2000 112 212 307 4,988,522$            239 307 6,593,605$                  

Denver - Southwest Corridor Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        1$                               2000 112 212 307 1$                            239 307 1$                                  

Denver - Southwest Corridor Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2000 112 212 307 0$                            239 307 1$                                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 4,485$                7,032$                       2009 197 263 307 7,003$                    239 307 9,029$                          

Los Angeles - East Side Extension Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 5,804$                9,100$                       2009 197 263 307 9,063$                    239 307 11,685$                        

Los Angeles - East Side Extension Light Rail Transit At-Grade 10.078 Unspecified LF Guideway 26,119$              40,954$                    2009 197 263 307 40,786$                  239 307 52,585$                        

Los Angeles - East Side Extension Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 411$                    645$                          2009 197 263 307 642$                        239 307 828$                              
Los Angeles - East Side Extension Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 3,182,978$        4,990,975$               2009 197 263 307 4,970,368$            239 307 6,408,320$                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 20.034 Unspecified Stations 39,109,255$      61,324,109$             2009 197 263 307 61,070,912$          239 307 78,739,027$                

Los Angeles - East Side Extension Light Rail Transit At-Grade 20.100 Signage and Graphics Stations 132,693$            208,065$                  2009 197 263 307 207,206$                239 307 267,152$                      

Los Angeles - East Side Extension Light Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 123,096$            193,018$                  2009 197 263 307 192,221$                239 307 247,831$                      

Los Angeles - East Side Extension Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 47$                      74$                            2009 197 263 307 74$                          239 307 95$                                
Los Angeles - East Side Extension Light Rail Transit At-Grade 40.029 Unspecified LF Guideway 2,336$                3,663$                       2009 197 263 307 3,648$                    239 307 4,703$                          

Los Angeles - East Side Extension Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 408$                    640$                          2009 197 263 307 638$                        239 307 822$                              
Los Angeles - East Side Extension Light Rail Transit At-Grade 40.054 Unspecified LF Guideway 36$                      56$                            2009 197 263 307 56$                          239 307 72$                                

Los Angeles - East Side Extension Light Rail Transit At-Grade 40.075 Unspecified Spaces 1,016$                1,593$                       2009 197 263 307 1,587$                    239 307 2,045$                          

Los Angeles - East Side Extension Light Rail Transit At-Grade 50.014 Unspecified Track Feet 399$                    625$                          2009 197 263 307 623$                        239 307 803$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 253$                    397$                          2009 197 263 307 395$                        239 307 509$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 186$                    291$                          2009 197 263 307 290$                        239 307 374$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 50.044 Unspecified Track Feet 189$                    296$                          2009 197 263 307 295$                        239 307 380$                              
Los Angeles - East Side Extension Light Rail Transit At-Grade 50.053 Unspecified Track Feet 428$                    671$                          2009 197 263 307 668$                        239 307 862$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 50.064 Unspecified Stations 254,346$            398,820$                  2009 197 263 307 397,173$                239 307 512,077$                      

Los Angeles - East Side Extension Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 405$                    635$                          2009 197 263 307 632$                        239 307 816$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 405$                    635$                          2009 197 263 307 632$                        239 307 816$                              

Los Angeles - East Side Extension Light Rail Transit At-Grade 60.040 Other Real Estate Costs LF Guideway 379$                    594$                          2009 197 263 307 591$                        239 307 763$                              
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Los Angeles - East Side Extension Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,239,032$        3,510,848$               2009 197 263 307 3,496,352$            239 307 4,507,865$                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  
Los Angeles - East Side Extension Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  

Los Angeles - East Side Extension Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2009 197 263 307 0$                            239 307 0$                                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 420$                    1,349$                       1990 108 263 307 1,199$                    239 307 1,732$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 735$                    2,360$                       1990 108 263 307 2,098$                    239 307 3,030$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 2,889$                9,281$                       1990 108 263 307 8,250$                    239 307 11,917$                        

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.050 Guideway: Built up fill LF Guideway 687$                    2,207$                       1990 108 263 307 1,962$                    239 307 2,834$                          
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.065 Unspecified LF Guideway 6,568$                21,101$                    1990 108 263 307 18,757$                  239 307 27,094$                        

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 4,457$                14,318$                    1990 108 263 307 12,727$                  239 307 18,384$                        

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 189$                    608$                          1990 108 263 307 540$                        239 307 781$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 131$                    421$                          1990 108 263 307 374$                        239 307 541$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 71$                      228$                          1990 108 263 307 203$                        239 307 293$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 55$                      178$                          1990 108 263 307 158$                        239 307 229$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,051,819$        3,379,393$               1990 108 263 307 3,003,799$            239 307 4,339,078$                  
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 20.020 Aerial station, stop, shelter, mall, terminal Stations 2,928,894$        9,410,253$               1990 108 263 307 8,364,376$            239 307 12,082,592$                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 20.034 Unspecified Stations 27,684,300$      88,946,978$             1990 108 263 307 79,061,210$          239 307 114,206,283$              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 20.080 Passenger Overpass Number 999,611$            3,211,653$               1990 108 263 307 2,854,703$            239 307 4,123,704$                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 30.012 Central Control Facility LF Guideway 94$                      301$                          1990 108 263 307 268$                        239 307 387$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 597,978$            1,921,246$               1990 108 263 307 1,707,714$            239 307 2,466,845$                  
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 6$                        20$                            1990 108 263 307 18$                          239 307 25$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 8$                        28$                            1990 108 263 307 23$                          239 307 36$                                
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 5$                        19$                            1990 108 263 307 14$                          239 307 24$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 5$                        19$                            1990 108 263 307 14$                          239 307 24$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.023 Urban Replacement Betterment Public Utilities LF Guideway 251$                    878$                          1990 108 263 307 717$                        239 307 1,127$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.024 Urban Replacement Betterment Private Utilities LF Guideway 251$                    878$                          1990 108 263 307 717$                        239 307 1,127$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 5$                        19$                            1990 108 263 307 14$                          239 307 24$                                
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 5$                        19$                            1990 108 263 307 14$                          239 307 24$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.027 Suburban Replacement Betterment Public Utilities LF Guideway 251$                    878$                          1990 108 263 307 717$                        239 307 1,127$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.028 Suburban Replacement Betterment Private Utilities LF Guideway 251$                    878$                          1990 108 263 307 717$                        239 307 1,127$                          

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 142$                    498$                          1990 108 263 307 406$                        239 307 639$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 8,079$                25,956$                    1990 108 263 307 23,072$                  239 307 33,326$                        

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 101$                    354$                          1990 108 263 307 288$                        239 307 455$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 116$                    373$                          1990 108 263 307 331$                        239 307 479$                              
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 55$                      175$                          1990 108 263 307 156$                        239 307 225$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 88$                      284$                          1990 108 263 307 252$                        239 307 364$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.041 Catenary Track Feet 119$                    382$                          1990 108 263 307 340$                        239 307 491$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.053 Unspecified Track Feet 80$                      257$                          1990 108 263 307 228$                        239 307 330$                              

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.061 Central Revenue Counting Systems Stations 80,238$              257,796$                  1990 108 263 307 229,145$                239 307 331,005$                      

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 192,696$            619,113$                  1990 108 263 307 550,304$                239 307 794,930$                      

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 465$                    1,493$                       1990 108 263 307 1,328$                    239 307 1,917$                          
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 1$                        4$                               1990 108 263 307 3$                            239 307 5$                                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 60.031  Property Management LF Guideway 19$                      60$                            1990 108 263 307 54$                          239 307 78$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 19$                      61$                            1990 108 263 307 54$                          239 307 78$                                

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 70.013 Unspecified Vehicles 1,446,965$        4,648,960$               1990 108 263 307 4,132,263$            239 307 5,969,179$                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 70.061 Maintenance of Way Vehicles Vehicles 27,093$              87,046$                    1990 108 263 307 77,373$                  239 307 111,765$                      

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 70.062 Automobiles Vehicles 3,148$                10,115$                    1990 108 263 307 8,990$                    239 307 12,987$                        
Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 70.063 Trucks Vehicles 3,148$                10,115$                    1990 108 263 307 8,990$                    239 307 12,987$                        

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1990 108 263 307 0$                            239 307 1$                                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        1$                               1990 108 263 307 0$                            239 307 1$                                  

Los Angeles - Long Beach Blue Line Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1990 108 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 10.010 Guideway: At Grade exclusive right of way LF Guideway 6,107$                19,151$                    1993 116 263 307 16,226$                  239 307 24,590$                        

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 10.078 Unspecified LF Guideway 10,423$              32,688$                    1993 116 263 307 27,695$                  239 307 41,971$                        

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 10.080 Guideway: Retained cut or fill LF Guideway 10,000$              31,362$                    1993 116 263 307 26,571$                  239 307 40,268$                        
Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 486$                    1,524$                       1993 116 263 307 1,291$                    239 307 1,957$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 20.031 Cut and Cover Stations 66,864,600$      209,697,842$          1993 116 263 307 177,665,157$        239 307 269,248,171$              

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 30.020 Light Maintenance Facility Vehicles 1,167,433$        3,661,254$               1993 116 263 307 3,101,974$            239 307 4,700,982$                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 30.030 Heavy Maintenance Facility Vehicles 121,667$            381,566$                  1993 116 263 307 323,279$                239 307 489,923$                      

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 30.050 Yard and Yard Track Track Feet 504$                    1,581$                       1993 116 263 307 1,340$                    239 307 2,031$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 23$                      73$                            1993 116 263 307 62$                          239 307 94$                                

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 458$                    1,435$                       1993 116 263 307 1,217$                    239 307 1,843$                          
Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 285$                    892$                          1993 116 263 307 757$                        239 307 1,146$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 326$                    1,023$                       1993 116 263 307 867$                        239 307 1,314$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 398$                    1,248$                       1993 116 263 307 1,058$                    239 307 1,602$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 437$                    1,370$                       1993 116 263 307 1,161$                    239 307 1,759$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 50.053 Unspecified Track Feet 1,526$                4,785$                       1993 116 263 307 4,055$                    239 307 6,144$                          
Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 321,600$            1,008,588$               1993 116 263 307 854,520$                239 307 1,295,008$                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 60.011 Full Takes LF Guideway 6,903$                21,648$                    1993 116 263 307 18,342$                  239 307 27,795$                        
Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 60.025 Unspecified LF Guideway 963$                    3,021$                       1993 116 263 307 2,559$                    239 307 3,879$                          

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 60.031  Property Management LF Guideway 22$                      68$                            1993 116 263 307 58$                          239 307 88$                                

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 128$                    403$                          1993 116 263 307 340$                        239 307 517$                              

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 70.022 Large Scale Vehicles 1,793,700$        5,625,324$               1993 116 263 307 4,766,020$            239 307 7,222,812$                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 70.061 Maintenance of Way Vehicles Vehicles 26,300$              82,481$                    1993 116 263 307 69,881$                  239 307 105,904$                      

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1993 116 263 307 0$                            239 307 1$                                  
Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        1$                               1993 116 263 307 1$                            239 307 1$                                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        1$                               1993 116 263 307 1$                            239 307 1$                                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1993 116 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 1 Heavy Rail Transit Underground 80.090 Other Hard Costs 0$                        0$                               1993 116 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 10.065 Unspecified LF Guideway 4,854$                13,429$                    1999 129 263 307 11,579$                  239 307 17,242$                        
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Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 347$                    960$                          1999 129 263 307 827$                        239 307 1,232$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 20.031 Cut and Cover Stations 72,521,312$      200,642,300$          1999 129 263 307 172,991,785$        239 307 257,621,021$              

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 20.071 Elevators, escalators Number 2,500,000$        6,916,667$               1999 129 263 307 5,963,481$            239 307 8,880,873$                  
Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 20.072 Escalators Number 1,668,844$        4,617,134$               1999 129 263 307 3,980,848$            239 307 5,928,316$                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 500,000$            1,383,333$               1999 129 263 307 1,192,696$            239 307 1,776,175$                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 30.020 Light Maintenance Facility Vehicles 66,767$              184,721$                  1999 129 263 307 159,265$                239 307 237,179$                      

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 13$                      37$                            1999 129 263 307 31$                          239 307 48$                                

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 40.032  Contaminated Soil Removal LF Guideway 777$                    2,149$                       1999 129 263 307 1,853$                    239 307 2,760$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 40.082 Third-Party Work LF Guideway 928$                    2,567$                       1999 129 263 307 2,214$                    239 307 3,296$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 480$                    1,328$                       1999 129 263 307 1,145$                    239 307 1,705$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 168$                    466$                          1999 129 263 307 402$                        239 307 598$                              
Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.042 Third Rail Track Feet 50$                      138$                          1999 129 263 307 119$                        239 307 177$                              

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.043 Power Distribution and Connections Track Feet 29$                      81$                            1999 129 263 307 69$                          239 307 104$                              

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.053 Unspecified Track Feet 349$                    966$                          1999 129 263 307 833$                        239 307 1,240$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 516,188$            1,428,119$               1999 129 263 307 1,231,311$            239 307 1,833,679$                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 60.016 Unspecified LF Guideway 2,502$                6,923$                       1999 129 263 307 5,968$                    239 307 8,889$                          

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 60.025 Unspecified LF Guideway 23$                      65$                            1999 129 263 307 55$                          239 307 83$                                

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 8$                        23$                            1999 129 263 307 19$                          239 307 29$                                
Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 70.022 Large Scale Vehicles 1,923,000$        5,320,300$               1999 129 263 307 4,587,110$            239 307 6,831,167$                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        1$                               1999 129 263 307 0$                            239 307 1$                                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               1999 129 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1999 129 263 307 0$                            239 307 1$                                  

Los Angeles - Red Line Segment 2A and 2B Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1999 129 263 307 0$                            239 307 0$                                  
Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 10.071 Bored Earth Open LF Guideway 8,177$                20,519$                    2000 130 263 307 19,325$                  239 307 26,346$                        

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 419$                    1,051$                       2000 130 263 307 990$                        239 307 1,350$                          
Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 10.140 Special Structures LF Guideway 813$                    2,040$                       2000 130 263 307 1,922$                    239 307 2,620$                          

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 20.031 Cut and Cover Stations 85,181,670$      213,760,850$          2000 130 263 307 201,314,647$        239 307 274,464,998$              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 20.072 Escalators Number 1,277,833$        3,206,684$               2000 130 263 307 3,019,975$            239 307 4,117,323$                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 1,040,708$        2,611,626$               2000 130 263 307 2,459,565$            239 307 3,353,280$                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 30.020 Light Maintenance Facility Vehicles 1,063$                2,667$                       2000 130 263 307 2,512$                    239 307 3,424$                          
Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 1,011$                2,537$                       2000 130 263 307 2,389$                    239 307 3,257$                          

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 137$                    344$                          2000 130 263 307 324$                        239 307 442$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 234$                    587$                          2000 130 263 307 553$                        239 307 754$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 162$                    408$                          2000 130 263 307 384$                        239 307 523$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.042 Third Rail Track Feet 63$                      159$                          2000 130 263 307 149$                        239 307 204$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.043 Power Distribution and Connections Track Feet 16$                      39$                            2000 130 263 307 38$                          239 307 51$                                

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.053 Unspecified Track Feet 254$                    639$                          2000 130 263 307 600$                        239 307 820$                              
Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 280,527$            703,975$                  2000 130 263 307 662,985$                239 307 903,891$                      

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 50.070 Central Control System LF Guideway 268$                    672$                          2000 130 263 307 633$                        239 307 863$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 60.016 Unspecified LF Guideway 2,200$                5,522$                       2000 130 263 307 5,199$                    239 307 7,090$                          

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 60.025 Unspecified LF Guideway 124$                    304$                          2000 130 263 307 293$                        239 307 390$                              

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 28$                      71$                            2000 130 263 307 66$                          239 307 91$                                

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 70.022 Large Scale Vehicles 2,007,500$        5,037,761$               2000 130 263 307 4,744,438$            239 307 6,468,393$                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2000 130 263 307 0$                            239 307 0$                                  
Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               2000 130 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2000 130 263 307 0$                            239 307 1$                                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2000 130 263 307 0$                            239 307 0$                                  

Los Angeles - Red Line Segment 3 Heavy Rail Transit Underground 80.090 Other Hard Costs 0$                        0$                               2000 130 263 307 0$                            239 307 0$                                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 10.010 Guideway: At Grade exclusive right of way LF Guideway 408$                    1,876$                       1985 78 196 307 1,600$                    239 307 2,409$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 10.042 Viaduct LF Guideway 1,502$                6,906$                       1985 78 196 307 5,889$                    239 307 8,867$                          
Miami Dade - Metrorail Heavy Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 248$                    1,138$                       1985 78 196 307 971$                        239 307 1,462$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 10.110 Track: ballasted Track Feet 242$                    1,110$                       1985 78 196 307 947$                        239 307 1,426$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 8,958,523$        41,190,782$             1985 78 196 307 35,124,733$          239 307 52,888,206$                

Miami Dade - Metrorail Heavy Rail Transit Aerial 20.060 Automobile parking multi story structure Spaces 4,968$                22,843$                    1985 78 196 307 19,479$                  239 307 29,329$                        

Miami Dade - Metrorail Heavy Rail Transit Aerial 20.100 Signage and Graphics Stations 114,313$            525,605$                  1985 78 196 307 448,201$                239 307 674,867$                      

Miami Dade - Metrorail Heavy Rail Transit Aerial 30.011 Administrative Building LF Guideway 6$                        27$                            1985 78 196 307 24$                          239 307 35$                                

Miami Dade - Metrorail Heavy Rail Transit Aerial 30.020 Light Maintenance Facility Vehicles 160,165$            736,428$                  1985 78 196 307 627,976$                239 307 945,559$                      
Miami Dade - Metrorail Heavy Rail Transit Aerial 30.030 Heavy Maintenance Facility Vehicles 17,978$              82,663$                    1985 78 196 307 70,489$                  239 307 106,138$                      

Miami Dade - Metrorail Heavy Rail Transit Aerial 30.050 Yard and Yard Track Track Feet 65$                      297$                          1985 78 196 307 253$                        239 307 382$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 6$                        29$                            1985 78 196 307 25$                          239 307 37$                                

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 138$                    636$                          1985 78 196 307 541$                        239 307 817$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.023 Urban Replacement Betterment Public Utilities LF Guideway 36$                      165$                          1985 78 196 307 141$                        239 307 211$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 1$                        6$                               1985 78 196 307 5$                            239 307 8$                                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 2$                        11$                            1985 78 196 307 9$                            239 307 13$                                
Miami Dade - Metrorail Heavy Rail Transit Aerial 40.071 Surface Parking Lot Spaces 2,925$                13,449$                    1985 78 196 307 11,468$                  239 307 17,268$                        

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.081 Roadway Changes LF Guideway 5$                        23$                            1985 78 196 307 20$                          239 307 30$                                

Miami Dade - Metrorail Heavy Rail Transit Aerial 40.083 Mobilization LF Guideway 191$                    877$                          1985 78 196 307 749$                        239 307 1,126$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 172$                    793$                          1985 78 196 307 674$                        239 307 1,018$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 125$                    576$                          1985 78 196 307 491$                        239 307 739$                              
Miami Dade - Metrorail Heavy Rail Transit Aerial 50.042 Third Rail Track Feet 55$                      253$                          1985 78 196 307 216$                        239 307 325$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 50.053 Unspecified Track Feet 77$                      354$                          1985 78 196 307 302$                        239 307 455$                              
Miami Dade - Metrorail Heavy Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 358,383$            1,647,823$               1985 78 196 307 1,405,154$            239 307 2,115,774$                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 50.070 Central Control System LF Guideway 27$                      123$                          1985 78 196 307 105$                        239 307 158$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 60.016 Unspecified LF Guideway 919$                    4,226$                       1985 78 196 307 3,603$                    239 307 5,426$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 60.025 Unspecified LF Guideway 50$                      229$                          1985 78 196 307 196$                        239 307 294$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 60.032 Agency LF Guideway 68$                      313$                          1985 78 196 307 267$                        239 307 402$                              

Miami Dade - Metrorail Heavy Rail Transit Aerial 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 48$                      223$                          1985 78 196 307 188$                        239 307 286$                              
Miami Dade - Metrorail Heavy Rail Transit Aerial 70.022 Large Scale Vehicles 794,762$            3,654,273$               1985 78 196 307 3,116,117$            239 307 4,692,019$                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 70.063 Trucks Vehicles 222$                    1,021$                       1985 78 196 307 870$                        239 307 1,310$                          

Miami Dade - Metrorail Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1985 78 196 307 0$                            239 307 0$                                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               1985 78 196 307 0$                            239 307 1$                                  

Miami Dade - Metrorail Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1985 78 196 307 0$                            239 307 0$                                  
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Miami Dade - Metrorail Heavy Rail Transit Aerial 80.090 Other Hard Costs 0$                        0$                               1985 78 196 307 0$                            239 307 0$                                  

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 2,651$                5,821$                       2004 150 249 307 5,422$                    239 307 7,474$                          

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 10.065 Unspecified LF Guideway 6,926$                15,208$                    2004 150 249 307 14,166$                  239 307 19,526$                        
Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 209$                    460$                          2004 150 249 307 428$                        239 307 590$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 437$                    960$                          2004 150 249 307 894$                        239 307 1,232$                          

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 437$                    960$                          2004 150 249 307 894$                        239 307 1,232$                          

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,297,612$        2,849,079$               2004 150 249 307 2,654,010$            239 307 3,658,165$                  

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 20.034 Unspecified Stations 18,677,389$      41,008,680$             2004 150 249 307 38,200,922$          239 307 52,654,391$                

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 20.080 Passenger Overpass Number 979,584$            2,150,806$               2004 150 249 307 2,003,546$            239 307 2,761,596$                  

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 20.100 Signage and Graphics Stations 117,647$            258,310$                  2004 150 249 307 240,624$                239 307 331,665$                      

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 1,283,041$        2,817,086$               2004 150 249 307 2,624,208$            239 307 3,617,087$                  
Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 54$                      118$                          2004 150 249 307 110$                        239 307 151$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 46$                      101$                          2004 150 249 307 94$                          239 307 129$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 46$                      101$                          2004 150 249 307 94$                          239 307 129$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 46$                      101$                          2004 150 249 307 94$                          239 307 129$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 46$                      101$                          2004 150 249 307 94$                          239 307 129$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 3,302$                7,250$                       2004 150 249 307 6,754$                    239 307 9,309$                          

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 244$                    536$                          2004 150 249 307 499$                        239 307 689$                              
Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 168$                    368$                          2004 150 249 307 343$                        239 307 472$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 226$                    497$                          2004 150 249 307 462$                        239 307 638$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.053 Unspecified Track Feet 179$                    394$                          2004 150 249 307 366$                        239 307 506$                              

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 210,471$            462,116$                  2004 150 249 307 430,477$                239 307 593,348$                      

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 2$                        5$                               2004 150 249 307 5$                            239 307 7$                                  
Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 800$                    1,757$                       2004 150 249 307 1,636$                    239 307 2,257$                          

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,873,500$        6,309,150$               2004 150 249 307 5,877,179$            239 307 8,100,832$                  
Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2004 150 249 307 0$                            239 307 0$                                  

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2004 150 249 307 0$                            239 307 0$                                  

Minneapolis - Hiawatha Corridor Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2004 150 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 10.044 Unspecified LF Guideway 2,512$                4,381$                       2009 203 249 307 3,797$                    239 307 5,625$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 621$                    1,083$                       2009 203 249 307 938$                        239 307 1,390$                          
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 10.100 Track: Embedded Track Feet 436$                    761$                          2009 203 249 307 660$                        239 307 977$                              

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 10.110 Track: ballasted Track Feet 145$                    253$                          2009 203 249 307 219$                        239 307 325$                              

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 31$                      54$                            2009 203 249 307 47$                          239 307 69$                                

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,574,210$        2,745,907$               2009 203 249 307 2,379,529$            239 307 3,525,694$                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 20.020 Aerial station, stop, shelter, mall, terminal Stations 2,591,447$        4,520,282$               2009 203 249 307 3,917,155$            239 307 5,803,958$                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 20.073 Unspecified Number 39,781$              69,390$                    2009 203 249 307 60,132$                  239 307 89,096$                        

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 680,961$            1,187,806$               2009 203 249 307 1,029,321$            239 307 1,525,121$                  
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 1,184$                2,065$                       2009 203 249 307 1,790$                    239 307 2,652$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 1,275$                2,224$                       2009 203 249 307 1,927$                    239 307 2,855$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.029 Unspecified LF Guideway 3,451$                6,020$                       2009 203 249 307 5,216$                    239 307 7,729$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.034 Unspecified LF Guideway 480$                    838$                          2009 203 249 307 726$                        239 307 1,076$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 1,341$                2,339$                       2009 203 249 307 2,027$                    239 307 3,004$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.075 Unspecified Spaces 808$                    1,410$                       2009 203 249 307 1,221$                    239 307 1,810$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 40.086 Unspecified LF Guideway 1,494$                2,606$                       2009 203 249 307 2,258$                    239 307 3,346$                          
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.014 Unspecified Track Feet 132$                    229$                          2009 203 249 307 200$                        239 307 295$                              

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 26$                      46$                            2009 203 249 307 39$                          239 307 59$                                

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 9$                        15$                            2009 203 249 307 13$                          239 307 20$                                

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.044 Unspecified Track Feet 25$                      43$                            2009 203 249 307 38$                          239 307 55$                                

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.053 Unspecified Track Feet 49$                      86$                            2009 203 249 307 74$                          239 307 110$                              

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.064 Unspecified Stations 413,011$            720,419$                  2009 203 249 307 624,295$                239 307 925,004$                      
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 50.070 Central Control System LF Guideway 0$                        0$                               2009 203 249 307 0$                            239 307 1$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 60.016 Unspecified LF Guideway 519$                    905$                          2009 203 249 307 785$                        239 307 1,161$                          

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 70.013 Unspecified Vehicles 3,150,000$        5,494,570$               2009 203 249 307 4,761,448$            239 307 7,054,927$                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 70.035 Unspecified Vehicles 2,515,568$        4,387,926$               2009 203 249 307 3,802,459$            239 307 5,634,016$                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 38,370$              66,930$                    2009 203 249 307 57,999$                  239 307 85,937$                        

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.081 Training/Start-up Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.082 Safety Certification Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.083 Off-Site Vehicle Testing, Test Runs Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  
Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.084 Commissioning Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

Minneapolis - Northstar Commuter Line Commuter Rail Transit At-Grade 80.085 Unspecified Hard Costs 0$                        0$                               2009 203 249 307 0$                            239 307 0$                                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 647$                    1,452$                       2003 143 264 307 1,390$                    239 307 1,864$                          

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 1,176$                2,636$                       2003 143 264 307 2,524$                    239 307 3,384$                          

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 210$                    470$                          2003 143 264 307 450$                        239 307 604$                              
New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 98$                      221$                          2003 143 264 307 211$                        239 307 283$                              

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 10.140 Special Structures LF Guideway 382$                    856$                          2003 143 264 307 820$                        239 307 1,099$                          
New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,530,380$        3,431,446$               2003 143 264 307 3,285,501$            239 307 4,405,914$                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 20.080 Passenger Overpass Number 305,000$            683,877$                  2003 143 264 307 654,790$                239 307 878,085$                      

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 30.012 Central Control Facility LF Guideway 57$                      128$                          2003 143 264 307 122$                        239 307 165$                              

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 2,473,485$        5,546,095$               2003 143 264 307 5,310,209$            239 307 7,121,083$                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 34$                      77$                            2003 143 264 307 73$                          239 307 99$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 34$                      77$                            2003 143 264 307 73$                          239 307 99$                                
New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.023 Urban Replacement Betterment Public Utilities LF Guideway 21$                      47$                            2003 143 264 307 45$                          239 307 60$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.024 Urban Replacement Betterment Private Utilities LF Guideway 21$                      47$                            2003 143 264 307 45$                          239 307 60$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 34$                      77$                            2003 143 264 307 73$                          239 307 99$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 34$                      77$                            2003 143 264 307 73$                          239 307 99$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.027 Suburban Replacement Betterment Public Utilities LF Guideway 21$                      47$                            2003 143 264 307 45$                          239 307 60$                                
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New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.028 Suburban Replacement Betterment Private Utilities LF Guideway 21$                      47$                            2003 143 264 307 45$                          239 307 60$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 18$                      41$                            2003 143 264 307 39$                          239 307 52$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 26$                      58$                            2003 143 264 307 56$                          239 307 74$                                
New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 4,926$                11,044$                    2003 143 264 307 10,575$                  239 307 14,181$                        

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 73$                      163$                          2003 143 264 307 157$                        239 307 210$                              

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 93$                      207$                          2003 143 264 307 200$                        239 307 266$                              

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 33$                      74$                            2003 143 264 307 71$                          239 307 95$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 50.053 Unspecified Track Feet 25$                      56$                            2003 143 264 307 54$                          239 307 71$                                

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 231,815$            519,780$                  2003 143 264 307 497,673$                239 307 667,388$                      

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 570$                    1,278$                       2003 143 264 307 1,224$                    239 307 1,641$                          

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 70.013 Unspecified Vehicles 3,697,183$        8,289,892$               2003 143 264 307 7,937,309$            239 307 10,644,068$                
New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2003 143 264 307 0$                            239 307 0$                                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2003 143 264 307 0$                            239 307 0$                                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2003 143 264 307 0$                            239 307 0$                                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2003 143 264 307 0$                            239 307 0$                                  

New Jersey - Southern NJ Light Rail Transit System Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2003 143 264 307 0$                            239 307 0$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 1,847$                4,611$                       2004 115 204 307 4,918$                    239 307 5,920$                          

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 99$                      246$                          2004 115 204 307 263$                        239 307 316$                              
New Orleans - Canal Street Trolley Street Trolley Line At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 751$                    1,876$                       2004 115 204 307 2,001$                    239 307 2,408$                          

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 40.029 Unspecified LF Guideway 7$                        17$                            2004 115 204 307 19$                          239 307 22$                                

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 0$                        0$                               2004 115 204 307 1$                            239 307 1$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.044 Unspecified Track Feet 75$                      188$                          2004 115 204 307 200$                        239 307 241$                              
New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.053 Unspecified Track Feet 3$                        9$                               2004 115 204 307 8$                            239 307 11$                                

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.061 Central Revenue Counting Systems Stations 918,794$            2,293,669$               2004 115 204 307 2,446,399$            239 307 2,945,028$                  
New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.062 Revenue Collection - In Station Stations 918,794$            2,293,669$               2004 115 204 307 2,446,399$            239 307 2,945,028$                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.063 Revenue Collection - On Vehicle Stations 918,794$            2,293,669$               2004 115 204 307 2,446,399$            239 307 2,945,028$                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 50.064 Unspecified Stations 918,794$            2,293,669$               2004 115 204 307 2,446,399$            239 307 2,945,028$                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 70.050 Other Vehicles Vehicles 1,161,808$        2,900,326$               2004 115 204 307 3,093,452$            239 307 3,723,965$                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  
New Orleans - Canal Street Trolley Street Trolley Line At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  

New Orleans - Canal Street Trolley Street Trolley Line At-Grade 80.090 Other Hard Costs 0$                        0$                               2004 115 204 307 0$                            239 307 0$                                  

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 10.042 Viaduct LF Guideway 8,590$                22,342$                    2005 166 267 307 15,848$                  239 307 28,687$                        

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 309$                    802$                          2005 166 267 307 569$                        239 307 1,030$                          

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 13,804,059$      29,962,830$             2005 166 267 307 25,467,826$          239 307 38,471,722$                
Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 30.050 Yard and Yard Track Track Feet 229$                    482$                          2005 166 267 307 422$                        239 307 619$                              

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 16$                      38$                            2005 166 267 307 29$                          239 307 48$                                

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 81$                      167$                          2005 166 267 307 149$                        239 307 215$                              

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 71$                      154$                          2005 166 267 307 131$                        239 307 197$                              

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 60.016 Unspecified LF Guideway 215$                    560$                          2005 166 267 307 397$                        239 307 719$                              

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 60.025 Unspecified LF Guideway 24$                      55$                            2005 166 267 307 44$                          239 307 70$                                

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 70.022 Large Scale Vehicles 1,344,543$        2,918,439$               2005 166 267 307 2,480,617$            239 307 3,747,221$                  
Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 70.061 Maintenance of Way Vehicles Vehicles 35,741$              77,578$                    2005 166 267 307 65,940$                  239 307 99,609$                        

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2005 166 267 307 0$                            239 307 0$                                  

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2005 166 267 307 0$                            239 307 0$                                  

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2005 166 267 307 0$                            239 307 0$                                  

Philadelphia SEPTA - Frankford Rehabilitation Heavy Rail Transit Aerial 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2005 166 267 307 0$                            239 307 0$                                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 69$                      138$                          2008 152 207 307 140$                        239 307 177$                              
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 15,404$              30,647$                    2008 152 207 307 31,071$                  239 307 39,350$                        

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 445$                    885$                          2008 152 207 307 897$                        239 307 1,136$                          

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 550$                    1,094$                       2008 152 207 307 1,109$                    239 307 1,405$                          

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 187$                    371$                          2008 152 207 307 376$                        239 307 477$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 48$                      96$                            2008 152 207 307 97$                          239 307 123$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,867,235$        3,714,854$               2008 152 207 307 3,766,368$            239 307 4,769,804$                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 20.040 Major Stations, landings, terminals: Intermodal, ferry Stations 900,000$            1,790,545$               2008 152 207 307 1,815,375$            239 307 2,299,027$                  
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 30.014 Unspecified LF Guideway 4$                        8$                               2008 152 207 307 8$                            239 307 11$                                

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 654,250$            1,301,627$               2008 152 207 307 1,319,676$            239 307 1,671,265$                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 11$                      23$                            2008 152 207 307 23$                          239 307 29$                                

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 314$                    624$                          2008 152 207 307 633$                        239 307 802$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.029 Unspecified LF Guideway 811$                    1,613$                       2008 152 207 307 1,636$                    239 307 2,071$                          

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.034 Unspecified LF Guideway 30$                      59$                            2008 152 207 307 61$                          239 307 76$                                

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 16$                      31$                            2008 152 207 307 32$                          239 307 40$                                
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.054 Unspecified LF Guideway 189$                    376$                          2008 152 207 307 381$                        239 307 483$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 267$                    532$                          2008 152 207 307 539$                        239 307 683$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.075 Unspecified Spaces 17,012$              33,846$                    2008 152 207 307 34,315$                  239 307 43,457$                        

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 40.086 Unspecified LF Guideway 772$                    1,535$                       2008 152 207 307 1,557$                    239 307 1,971$                          

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 50.014 Unspecified Track Feet 92$                      184$                          2008 152 207 307 186$                        239 307 236$                              
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 163$                    324$                          2008 152 207 307 329$                        239 307 416$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 116$                    230$                          2008 152 207 307 233$                        239 307 295$                              
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 50.044 Unspecified Track Feet 159$                    316$                          2008 152 207 307 321$                        239 307 405$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 50.053 Unspecified Track Feet 108$                    214$                          2008 152 207 307 218$                        239 307 275$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 1,250$                2,487$                       2008 152 207 307 2,521$                    239 307 3,193$                          

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 96$                      190$                          2008 152 207 307 194$                        239 307 245$                              

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,338,826$        4,653,082$               2008 152 207 307 4,717,606$            239 307 5,974,472$                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2008 152 207 307 0$                            239 307 0$                                  
Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2008 152 207 307 0$                            239 307 0$                                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2008 152 207 307 0$                            239 307 0$                                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2008 152 207 307 0$                            239 307 0$                                  

Phoenix - Central Phoenix/East Valley Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2008 152 207 307 0$                            239 307 0$                                  

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 2,588$                4,649$                       2000 121 239 307 6,573$                    239 307 5,969$                          
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Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 10.044 Unspecified LF Guideway 3,972$                7,133$                       2000 121 239 307 10,086$                  239 307 9,159$                          

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 10.050 Guideway: Built up fill LF Guideway 2,935$                5,270$                       2000 121 239 307 7,452$                    239 307 6,767$                          

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 10.078 Unspecified LF Guideway 7,043$                12,649$                    2000 121 239 307 17,884$                  239 307 16,242$                        
Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 620,430$            1,114,285$               2000 121 239 307 1,575,451$            239 307 1,430,721$                  

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 35$                      63$                            2000 121 239 307 89$                          239 307 81$                                

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 40.034 Unspecified LF Guideway 29$                      52$                            2000 121 239 307 74$                          239 307 67$                                

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 40.054 Unspecified LF Guideway 830$                    1,491$                       2000 121 239 307 2,108$                    239 307 1,915$                          

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 40.075 Unspecified Spaces 12,907$              23,182$                    2000 121 239 307 32,775$                  239 307 29,765$                        

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 60.016 Unspecified LF Guideway 1,137$                2,042$                       2000 121 239 307 2,887$                    239 307 2,622$                          

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2000 121 239 307 0$                            239 307 0$                                  

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 80.034 Unspecified Hard Costs 1$                        1$                               2000 121 239 307 3$                            239 307 1$                                  
Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2000 121 239 307 0$                            239 307 0$                                  

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2000 121 239 307 0$                            239 307 0$                                  

Pittsburgh - Airport Busway Bus Rapid Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2000 121 239 307 0$                            239 307 0$                                  

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 535$                    2,051$                       1987 85 239 307 1,922$                    239 307 2,634$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 858$                    3,293$                       1987 85 239 307 3,086$                    239 307 4,228$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 981$                    3,763$                       1987 85 239 307 3,527$                    239 307 4,831$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.065 Unspecified LF Guideway 13,548$              51,983$                    1987 85 239 307 48,714$                  239 307 66,745$                        
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 514$                    1,986$                       1987 85 239 307 1,848$                    239 307 2,551$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 215$                    824$                          1987 85 239 307 772$                        239 307 1,058$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 55$                      211$                          1987 85 239 307 198$                        239 307 271$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 37$                      141$                          1987 85 239 307 133$                        239 307 182$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,748,205$        6,707,814$               1987 85 239 307 6,286,003$            239 307 8,612,709$                  
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 20.034 Unspecified Stations 6,182,978$        23,723,910$             1987 85 239 307 22,232,071$          239 307 30,461,064$                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 583,466$            2,238,744$               1987 85 239 307 2,097,964$            239 307 2,874,506$                  
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 61$                      221$                          1987 85 239 307 220$                        239 307 284$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 9$                        36$                            1987 85 239 307 33$                          239 307 46$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 12$                      47$                            1987 85 239 307 43$                          239 307 61$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 12$                      47$                            1987 85 239 307 43$                          239 307 61$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.023 Urban Replacement Betterment Public Utilities LF Guideway 15$                      58$                            1987 85 239 307 54$                          239 307 75$                                
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.024 Urban Replacement Betterment Private Utilities LF Guideway 15$                      58$                            1987 85 239 307 54$                          239 307 75$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 12$                      47$                            1987 85 239 307 43$                          239 307 61$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 12$                      47$                            1987 85 239 307 43$                          239 307 61$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.027 Suburban Replacement Betterment Public Utilities LF Guideway 15$                      58$                            1987 85 239 307 54$                          239 307 75$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.028 Suburban Replacement Betterment Private Utilities LF Guideway 15$                      58$                            1987 85 239 307 54$                          239 307 75$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 4$                        15$                            1987 85 239 307 14$                          239 307 19$                                

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 139$                    535$                          1987 85 239 307 500$                        239 307 687$                              
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 73$                      283$                          1987 85 239 307 263$                        239 307 363$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.041 Catenary Track Feet 91$                      353$                          1987 85 239 307 327$                        239 307 453$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.053 Unspecified Track Feet 54$                      208$                          1987 85 239 307 194$                        239 307 268$                              

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.061 Central Revenue Counting Systems Stations 88,888$              343,558$                  1987 85 239 307 319,614$                239 307 441,122$                      

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 1$                        4$                               1987 85 239 307 4$                            239 307 5$                                  

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 262$                    1,034$                       1987 85 239 307 942$                        239 307 1,328$                          

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 70.013 Unspecified Vehicles 1,043,626$        4,004,364$               1987 85 239 307 3,752,555$            239 307 5,141,530$                  
Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        1$                               1987 85 239 307 1$                            239 307 2$                                  

Pittsburgh - Light Rail Stage I Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1987 85 239 307 0$                            239 307 0$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.010 Guideway: At Grade exclusive right of way LF Guideway 1,349$                3,323$                       2004 133 239 307 3,113$                    239 307 4,267$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.030 Guideway: At grade in mixed traffic LF Guideway 496$                    1,222$                       2004 133 239 307 1,145$                    239 307 1,570$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.044 Unspecified LF Guideway 5,488$                13,515$                    2004 133 239 307 12,658$                  239 307 17,354$                        

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.050 Guideway: Built up fill LF Guideway 3,404$                8,382$                       2004 133 239 307 7,851$                    239 307 10,762$                        
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.080 Guideway: Retained cut or fill LF Guideway 2,939$                7,238$                       2004 133 239 307 6,779$                    239 307 9,293$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 403$                    992$                          2004 133 239 307 929$                        239 307 1,274$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.100 Track: Embedded Track Feet 164$                    404$                          2004 133 239 307 379$                        239 307 519$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.110 Track: ballasted Track Feet 163$                    400$                          2004 133 239 307 375$                        239 307 514$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 10.120 Track: Special (switched, turnouts) Track Feet 65$                      160$                          2004 133 239 307 150$                        239 307 206$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,340,089$        3,300,075$               2004 133 239 307 3,090,965$            239 307 4,237,235$                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 20.060 Automobile parking multi story structure Spaces 14,922$              32,911$                    2004 133 239 307 34,418$                  239 307 42,257$                        
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 20.080 Passenger Overpass Number 95,000$              233,945$                  2004 133 239 307 219,121$                239 307 300,381$                      

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 20.100 Signage and Graphics Stations 33,380$              82,201$                    2004 133 239 307 76,992$                  239 307 105,544$                      

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 30.011 Administrative Building LF Guideway 71$                      187$                          2004 133 239 307 164$                        239 307 240$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 30.012 Central Control Facility LF Guideway 465$                    1,116$                       2004 133 239 307 1,073$                    239 307 1,433$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 30.040 Storage or Maintenance of Way Building LF Guideway 63$                      166$                          2004 133 239 307 146$                        239 307 213$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 13$                      33$                            2004 133 239 307 31$                          239 307 43$                                

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 33$                      82$                            2004 133 239 307 76$                          239 307 106$                              
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 33$                      82$                            2004 133 239 307 76$                          239 307 106$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.023 Urban Replacement Betterment Public Utilities LF Guideway 2$                        5$                               2004 133 239 307 5$                            239 307 6$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.024 Urban Replacement Betterment Private Utilities LF Guideway 2$                        5$                               2004 133 239 307 5$                            239 307 6$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 33$                      82$                            2004 133 239 307 76$                          239 307 106$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 33$                      82$                            2004 133 239 307 76$                          239 307 106$                              
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.027 Suburban Replacement Betterment Public Utilities LF Guideway 2$                        5$                               2004 133 239 307 5$                            239 307 6$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.028 Suburban Replacement Betterment Private Utilities LF Guideway 2$                        5$                               2004 133 239 307 5$                            239 307 6$                                  
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 31$                      76$                            2004 133 239 307 71$                          239 307 97$                                

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.071 Surface Parking Lot Spaces 7,159$                17,630$                    2004 133 239 307 16,512$                  239 307 22,637$                        

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 40.081 Roadway Changes LF Guideway 424$                    1,043$                       2004 133 239 307 978$                        239 307 1,340$                          

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 265$                    635$                          2004 133 239 307 611$                        239 307 816$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.012 Train Control - On Board Systems Track Feet 106$                    253$                          2004 133 239 307 244$                        239 307 325$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.020 Traffic signals and crossing protection Track Feet 15$                      35$                            2004 133 239 307 33$                          239 307 45$                                
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 225$                    541$                          2004 133 239 307 520$                        239 307 695$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.041 Catenary Track Feet 160$                    385$                          2004 133 239 307 369$                        239 307 495$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.043 Power Distribution and Connections Track Feet 18$                      42$                            2004 133 239 307 42$                          239 307 55$                                

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 50.053 Unspecified Track Feet 89$                      214$                          2004 133 239 307 205$                        239 307 275$                              

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 60.016 Unspecified LF Guideway 94$                      232$                          2004 133 239 307 217$                        239 307 298$                              
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Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 60.025 Unspecified LF Guideway 8$                        19$                            2004 133 239 307 18$                          239 307 25$                                

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 60.040 Other Real Estate Costs LF Guideway 1$                        1$                               2004 133 239 307 1$                            239 307 2$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 70.013 Unspecified Vehicles 2,435,836$        5,372,296$               2004 133 239 307 5,618,344$            239 307 6,897,929$                  
Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 70.061 Maintenance of Way Vehicles Vehicles 7,041$                17,338$                    2004 133 239 307 16,240$                  239 307 22,261$                        

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2004 133 239 307 0$                            239 307 0$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2004 133 239 307 0$                            239 307 1$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2004 133 239 307 0$                            239 307 0$                                  

Pittsburgh - Light Rail Stage II Light Rail Transit Aerial 80.090 Other Hard Costs 0$                        0$                               2004 133 239 307 0$                            239 307 0$                                  

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.044 Unspecified LF Guideway 8,955$                13,396$                    2012 197 239 307 13,969$                  239 307 17,201$                        

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.065 Unspecified LF Guideway 51,137$              76,504$                    2012 197 239 307 79,772$                  239 307 98,229$                        

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.078 Unspecified LF Guideway 27,180$              40,662$                    2012 197 239 307 42,400$                  239 307 52,210$                        
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.080 Guideway: Retained cut or fill LF Guideway 30,177$              45,146$                    2012 197 239 307 47,075$                  239 307 57,966$                        

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.090 Track: Direct fixation Track Feet 764$                    1,142$                       2012 197 239 307 1,191$                    239 307 1,467$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 10.120 Track: Special (switched, turnouts) Track Feet 301$                    451$                          2012 197 239 307 470$                        239 307 579$                              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.020 Aerial station, stop, shelter, mall, terminal Stations 7,417,000$        11,096,158$             2012 197 239 307 11,570,218$          239 307 14,247,263$                

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.031 Cut and Cover Stations 52,270,500$      78,198,966$             2012 197 239 307 81,539,855$          239 307 100,406,033$              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.032 Bored Earth Soft Soils Stations 52,270,500$      78,198,966$             2012 197 239 307 81,539,855$          239 307 100,406,033$              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.033 Bored Rock Hard Soils Stations 52,270,500$      78,198,966$             2012 197 239 307 81,539,855$          239 307 100,406,033$              
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.034 Unspecified Stations 52,270,500$      78,198,966$             2012 197 239 307 81,539,855$          239 307 100,406,033$              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 20.073 Unspecified Number 541,563$            810,201$                  2012 197 239 307 844,816$                239 307 1,040,284$                  

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 881$                    1,318$                       2012 197 239 307 1,374$                    239 307 1,692$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.029 Unspecified LF Guideway 3,770$                5,640$                       2012 197 239 307 5,881$                    239 307 7,241$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.034 Unspecified LF Guideway 361$                    541$                          2012 197 239 307 563$                        239 307 694$                              
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 92$                      137$                          2012 197 239 307 143$                        239 307 176$                              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 130$                    194$                          2012 197 239 307 203$                        239 307 250$                              
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.075 Unspecified Spaces 7,747$                11,590$                    2012 197 239 307 12,085$                  239 307 14,882$                        

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 40.086 Unspecified LF Guideway 4,583$                6,857$                       2012 197 239 307 7,149$                    239 307 8,804$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.014 Unspecified Track Feet 1,231$                1,841$                       2012 197 239 307 1,920$                    239 307 2,364$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 797$                    1,192$                       2012 197 239 307 1,243$                    239 307 1,531$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.044 Unspecified Track Feet 332$                    497$                          2012 197 239 307 518$                        239 307 638$                              
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.051 Wired Track Feet 858$                    1,284$                       2012 197 239 307 1,339$                    239 307 1,648$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.052 Radio Based Track Feet 858$                    1,284$                       2012 197 239 307 1,339$                    239 307 1,648$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.053 Unspecified Track Feet 858$                    1,284$                       2012 197 239 307 1,339$                    239 307 1,648$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.064 Unspecified Stations 2,333$                3,491$                       2012 197 239 307 3,639$                    239 307 4,482$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 50.070 Central Control System LF Guideway 219$                    328$                          2012 197 239 307 342$                        239 307 421$                              

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 60.016 Unspecified LF Guideway 1,371$                2,051$                       2012 197 239 307 2,139$                    239 307 2,634$                          

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 60.025 Unspecified LF Guideway 116$                    174$                          2012 197 239 307 181$                        239 307 223$                              
Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               2012 197 239 307 0$                            239 307 0$                                  

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2012 197 239 307 0$                            239 307 0$                                  

Pittsburgh - North Shore LRT Connector Light Rail Transit Underground 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2012 197 239 307 0$                            239 307 0$                                  

Portland - Interstate MAX Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 2,370$                5,604$                       2004 138 234 307 5,281$                    239 307 7,196$                          

Portland - Interstate MAX Light Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 2,370$                5,604$                       2004 138 234 307 5,281$                    239 307 7,196$                          

Portland - Interstate MAX Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 2,370$                5,604$                       2004 138 234 307 5,281$                    239 307 7,196$                          

Portland - Interstate MAX Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 7,749$                18,321$                    2004 138 234 307 17,264$                  239 307 23,524$                        
Portland - Interstate MAX Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 453$                    1,071$                       2004 138 234 307 1,009$                    239 307 1,375$                          

Portland - Interstate MAX Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 522$                    1,233$                       2004 138 234 307 1,162$                    239 307 1,584$                          

Portland - Interstate MAX Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 246$                    582$                          2004 138 234 307 549$                        239 307 748$                              

Portland - Interstate MAX Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 76$                      179$                          2004 138 234 307 168$                        239 307 229$                              

Portland - Interstate MAX Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 822,800$            1,945,398$               2004 138 234 307 1,833,089$            239 307 2,497,855$                  

Portland - Interstate MAX Light Rail Transit At-Grade 20.050 Joint development Stations 28,200$              66,675$                    2004 138 234 307 62,826$                  239 307 85,610$                        
Portland - Interstate MAX Light Rail Transit At-Grade 20.060 Automobile parking multi story structure Spaces 2,927$                6,920$                       2004 138 234 307 6,520$                    239 307 8,885$                          

Portland - Interstate MAX Light Rail Transit At-Grade 20.080 Passenger Overpass Number 1,424,000$        3,366,853$               2004 138 234 307 3,172,482$            239 307 4,322,977$                  

Portland - Interstate MAX Light Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 596,083$            1,409,357$               2004 138 234 307 1,327,994$            239 307 1,809,589$                  

Portland - Interstate MAX Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 120$                    292$                          2004 138 234 307 267$                        239 307 375$                              

Portland - Interstate MAX Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 72$                      176$                          2004 138 234 307 160$                        239 307 226$                              

Portland - Interstate MAX Light Rail Transit At-Grade 40.086 Unspecified LF Guideway 954$                    2,256$                       2004 138 234 307 2,125$                    239 307 2,897$                          

Portland - Interstate MAX Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 224$                    518$                          2004 138 234 307 499$                        239 307 664$                              
Portland - Interstate MAX Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 0$                        1$                               2004 138 234 307 1$                            239 307 1$                                  

Portland - Interstate MAX Light Rail Transit At-Grade 50.041 Catenary Track Feet 164$                    387$                          2004 138 234 307 365$                        239 307 497$                              

Portland - Interstate MAX Light Rail Transit At-Grade 50.053 Unspecified Track Feet 119$                    274$                          2004 138 234 307 265$                        239 307 352$                              

Portland - Interstate MAX Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 154,300$            355,701$                  2004 138 234 307 343,760$                239 307 456,713$                      

Portland - Interstate MAX Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 125$                    287$                          2004 138 234 307 278$                        239 307 369$                              

Portland - Interstate MAX Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 261$                    601$                          2004 138 234 307 581$                        239 307 771$                              

Portland - Interstate MAX Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 16$                      37$                            2004 138 234 307 36$                          239 307 47$                                
Portland - Interstate MAX Light Rail Transit At-Grade 70.013 Unspecified Vehicles 3,013,833$        6,947,651$               2004 138 234 307 6,714,417$            239 307 8,920,656$                  

Portland - Interstate MAX Light Rail Transit At-Grade 70.064 Unspecified Vehicles 11,917$              27,471$                    2004 138 234 307 26,549$                  239 307 35,272$                        

Portland - Interstate MAX Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2004 138 234 307 0$                            239 307 0$                                  

Portland - Interstate MAX Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2004 138 234 307 0$                            239 307 0$                                  

Portland - Interstate MAX Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2004 138 234 307 0$                            239 307 0$                                  
Portland - Interstate MAX Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2004 138 234 307 0$                            239 307 0$                                  

Portland - MAX Segment I Light Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 615$                    2,282$                       1986 92 234 307 2,053$                    239 307 2,930$                          
Portland - MAX Segment I Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 940$                    3,490$                       1986 92 234 307 3,139$                    239 307 4,480$                          

Portland - MAX Segment I Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 2,382$                8,841$                       1986 92 234 307 7,952$                    239 307 11,351$                        

Portland - MAX Segment I Light Rail Transit At-Grade 10.050 Guideway: Built up fill LF Guideway 804$                    3,049$                       1986 92 234 307 2,682$                    239 307 3,914$                          

Portland - MAX Segment I Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 4,544$                16,864$                    1986 92 234 307 15,171$                  239 307 21,653$                        

Portland - MAX Segment I Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 384$                    1,425$                       1986 92 234 307 1,282$                    239 307 1,829$                          

Portland - MAX Segment I Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 84$                      318$                          1986 92 234 307 279$                        239 307 408$                              
Portland - MAX Segment I Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 16$                      60$                            1986 92 234 307 53$                          239 307 77$                                

Portland - MAX Segment I Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 394,500$            1,453,315$               1986 92 234 307 1,317,002$            239 307 1,866,029$                  

Portland - MAX Segment I Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 448,923$            1,703,296$               1986 92 234 307 1,498,688$            239 307 2,187,001$                  

Portland - MAX Segment I Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 6$                        23$                            1986 92 234 307 21$                          239 307 29$                                

Portland - MAX Segment I Light Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 2,000$                7,368$                       1986 92 234 307 6,677$                    239 307 9,460$                          
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Portland - MAX Segment I Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 751$                    2,788$                       1986 92 234 307 2,507$                    239 307 3,580$                          

Portland - MAX Segment I Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 39$                      146$                          1986 92 234 307 130$                        239 307 188$                              

Portland - MAX Segment I Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 4$                        14$                            1986 92 234 307 12$                          239 307 18$                                
Portland - MAX Segment I Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 67$                      247$                          1986 92 234 307 222$                        239 307 317$                              

Portland - MAX Segment I Light Rail Transit At-Grade 50.053 Unspecified Track Feet 2$                        9$                               1986 92 234 307 7$                            239 307 12$                                

Portland - MAX Segment I Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 19$                      70$                            1986 92 234 307 63$                          239 307 90$                                

Portland - MAX Segment I Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 150$                    558$                          1986 92 234 307 501$                        239 307 717$                              

Portland - MAX Segment I Light Rail Transit At-Grade 70.011 Static Vehicles 975,615$            4,241,049$               1986 92 234 307 3,257,001$            239 307 5,445,429$                  

Portland - MAX Segment I Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  

Portland - MAX Segment I Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  

Portland - MAX Segment I Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  
Portland - MAX Segment I Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  

Portland - MAX Segment I Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  

Portland - MAX Segment I Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               1986 92 234 307 0$                            239 307 0$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 247$                    464$                          2009 184 234 307 413$                        239 307 596$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 249$                    467$                          2009 184 234 307 416$                        239 307 599$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 5,314$                9,981$                       2009 184 234 307 8,886$                    239 307 12,816$                        

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.050 Guideway: Built up fill LF Guideway 2,933$                5,509$                       2009 184 234 307 4,904$                    239 307 7,074$                          
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.078 Unspecified LF Guideway 23,789$              44,684$                    2009 184 234 307 39,778$                  239 307 57,374$                        

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 36,794$              69,113$                    2009 184 234 307 61,524$                  239 307 88,739$                        

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 1,262$                2,370$                       2009 184 234 307 2,110$                    239 307 3,044$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 451$                    847$                          2009 184 234 307 754$                        239 307 1,088$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 132$                    248$                          2009 184 234 307 221$                        239 307 318$                              
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 0$                        1$                               2009 184 234 307 1$                            239 307 1$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 10.130 Track: Vibration & Noise Dampening Track Feet 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 724,216$            1,300,911$               2009 184 234 307 1,210,972$            239 307 1,670,346$                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 20.060 Automobile parking multi story structure Spaces 22,064$              39,634$                    2009 184 234 307 36,894$                  239 307 50,890$                        

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 30.014 Unspecified LF Guideway 2$                        4$                               2009 184 234 307 3$                            239 307 5$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 1,505$                2,704$                       2009 184 234 307 2,517$                    239 307 3,472$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 287,366$            516,195$                  2009 184 234 307 480,508$                239 307 662,785$                      
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 3$                        6$                               2009 184 234 307 5$                            239 307 7$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 860$                    1,545$                       2009 184 234 307 1,438$                    239 307 1,983$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 233$                    438$                          2009 184 234 307 390$                        239 307 563$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.029 Unspecified LF Guideway 709$                    1,332$                       2009 184 234 307 1,186$                    239 307 1,710$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.034 Unspecified LF Guideway 19$                      36$                            2009 184 234 307 32$                          239 307 46$                                

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 8$                        15$                            2009 184 234 307 14$                          239 307 20$                                

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.054 Unspecified LF Guideway 180$                    338$                          2009 184 234 307 301$                        239 307 434$                              
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 384$                    721$                          2009 184 234 307 642$                        239 307 926$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.075 Unspecified Spaces 9,521$                17,883$                    2009 184 234 307 15,920$                  239 307 22,962$                        

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 40.086 Unspecified LF Guideway 2,108$                3,960$                       2009 184 234 307 3,525$                    239 307 5,085$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.014 Unspecified Track Feet 260$                    468$                          2009 184 234 307 435$                        239 307 601$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 114$                    204$                          2009 184 234 307 190$                        239 307 262$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 72$                      129$                          2009 184 234 307 120$                        239 307 165$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.044 Unspecified Track Feet 220$                    396$                          2009 184 234 307 368$                        239 307 508$                              
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.053 Unspecified Track Feet 148$                    267$                          2009 184 234 307 247$                        239 307 342$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.064 Unspecified Stations 97,387$              174,936$                  2009 184 234 307 162,842$                239 307 224,615$                      

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 3$                        5$                               2009 184 234 307 5$                            239 307 7$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 426$                    801$                          2009 184 234 307 712$                        239 307 1,028$                          

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 46$                      86$                            2009 184 234 307 77$                          239 307 111$                              

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 70.013 Unspecified Vehicles 3,668,183$        6,589,163$               2009 184 234 307 6,133,618$            239 307 8,460,365$                  
Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 74,283$              133,435$                  2009 184 234 307 124,210$                239 307 171,329$                      

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - South Corridor/Portland Mall Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 1,839$                5,077$                       1998 122 234 307 4,619$                    239 307 6,519$                          
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 7,231$                19,966$                    1998 122 234 307 18,165$                  239 307 25,635$                        

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.061 Cut & Cover Guideway Soft Soils LF Guideway 4,474$                12,353$                    1998 122 234 307 11,240$                  239 307 15,861$                        

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.078 Unspecified LF Guideway 11,656$              32,186$                    1998 122 234 307 29,283$                  239 307 41,327$                        

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 137$                    378$                          1998 122 234 307 344$                        239 307 486$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 3$                        8$                               1998 122 234 307 7$                            239 307 10$                                

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 880,842$            2,432,255$               1998 122 234 307 2,212,918$            239 307 3,122,971$                  

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 20.034 Unspecified Stations 44,796,000$      123,694,482$          1998 122 234 307 112,539,869$        239 307 158,821,438$              
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 20.060 Automobile parking multi story structure Spaces 11,344$              31,325$                    1998 122 234 307 28,500$                  239 307 40,221$                        

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 542,778$            1,498,764$               1998 122 234 307 1,363,607$            239 307 1,924,385$                  

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.029 Unspecified LF Guideway 142$                    393$                          1998 122 234 307 357$                        239 307 504$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.032  Contaminated Soil Removal LF Guideway 39$                      107$                          1998 122 234 307 98$                          239 307 138$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.052 Concrete Walls LF Guideway 11$                      31$                            1998 122 234 307 28$                          239 307 39$                                
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 31$                      85$                            1998 122 234 307 78$                          239 307 110$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.072 Auto Access Spaces 2,737$                7,559$                       1998 122 234 307 6,876$                    239 307 9,705$                          
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 132$                    364$                          1998 122 234 307 332$                        239 307 467$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 137$                    378$                          1998 122 234 307 344$                        239 307 485$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 31$                      86$                            1998 122 234 307 79$                          239 307 111$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.041 Catenary Track Feet 140$                    386$                          1998 122 234 307 352$                        239 307 495$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.053 Unspecified Track Feet 76$                      210$                          1998 122 234 307 191$                        239 307 269$                              

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 252,750$            697,915$                  1998 122 234 307 634,977$                239 307 896,109$                      
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 6$                        16$                            1998 122 234 307 14$                          239 307 20$                                

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 60.015 Donated Value LF Guideway 727$                    2,008$                       1998 122 234 307 1,826$                    239 307 2,578$                          

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 70.013 Unspecified Vehicles 3,122,861$        8,623,107$               1998 122 234 307 7,845,485$            239 307 11,071,910$                

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 70.062 Automobiles Vehicles 11,944$              32,982$                    1998 122 234 307 30,007$                  239 307 42,348$                        

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1998 122 234 307 0$                            239 307 0$                                  
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Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1998 122 234 307 0$                            239 307 1$                                  

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1998 122 234 307 0$                            239 307 0$                                  

Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               1998 122 234 307 0$                            239 307 0$                                  
Portland - Westside/Hillsboro MAX Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               1998 122 234 307 0$                            239 307 0$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 10$                      17$                            2009 184 234 307 16$                          239 307 22$                                

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 2,539$                4,561$                       2009 184 234 307 4,246$                    239 307 5,857$                          

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.065 Unspecified LF Guideway 84$                      151$                          2009 184 234 307 140$                        239 307 194$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.100 Track: Embedded Track Feet 13,252$              23,805$                    2009 184 234 307 22,160$                  239 307 30,566$                        

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.110 Track: ballasted Track Feet 65$                      117$                          2009 184 234 307 109$                        239 307 151$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 4$                        8$                               2009 184 234 307 7$                            239 307 10$                                

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 336,200$            579,729$                  2009 184 234 307 562,164$                239 307 744,361$                      
Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 1,302,000$        2,338,785$               2009 184 234 307 2,177,092$            239 307 3,002,957$                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 36$                      67$                            2009 184 234 307 60$                          239 307 87$                                

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.029 Unspecified LF Guideway 11$                      20$                            2009 184 234 307 18$                          239 307 26$                                

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.034 Unspecified LF Guideway 1$                        1$                               2009 184 234 307 2$                            239 307 2$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 2$                        3$                               2009 184 234 307 3$                            239 307 4$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.054 Unspecified LF Guideway 122$                    228$                          2009 184 234 307 204$                        239 307 293$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 29$                      54$                            2009 184 234 307 48$                          239 307 69$                                
Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.075 Unspecified Spaces 4,369$                7,847$                       2009 184 234 307 7,305$                    239 307 10,076$                        

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 40.086 Unspecified LF Guideway 166$                    311$                          2009 184 234 307 278$                        239 307 399$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 50.014 Unspecified Track Feet 230$                    413$                          2009 184 234 307 385$                        239 307 530$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 60$                      108$                          2009 184 234 307 100$                        239 307 138$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 50.053 Unspecified Track Feet 19$                      34$                            2009 184 234 307 32$                          239 307 43$                                
Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 60.016 Unspecified LF Guideway 49$                      88$                            2009 184 234 307 82$                          239 307 113$                              

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 60.025 Unspecified LF Guideway 4$                        8$                               2009 184 234 307 7$                            239 307 10$                                
Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 70.035 Unspecified Vehicles 4,373,250$        7,855,676$               2009 184 234 307 7,312,569$            239 307 10,086,544$                

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  
Portland - Wilsonville to Beaverton Commuter Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2009 184 234 307 0$                            239 307 0$                                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 619$                    1,378$                       2005 161 269 307 1,179$                    239 307 1,769$                          

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 578$                    1,286$                       2005 161 269 307 1,101$                    239 307 1,651$                          

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 3,964$                8,824$                       2005 161 269 307 7,554$                    239 307 11,330$                        

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 281$                    625$                          2005 161 269 307 535$                        239 307 802$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 306$                    681$                          2005 161 269 307 583$                        239 307 874$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 149$                    332$                          2005 161 269 307 284$                        239 307 426$                              
Sacramento - Folsom Corridor Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 27$                      60$                            2005 161 269 307 51$                          239 307 77$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,990,838$        4,431,191$               2005 161 269 307 3,793,837$            239 307 5,689,568$                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 20.100 Signage and Graphics Stations 84,444$              187,955$                  2005 161 269 307 160,921$                239 307 241,330$                      

Sacramento - Folsom Corridor Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 595,876$            1,187,851$               2005 161 269 307 1,135,529$            239 307 1,525,179$                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 1$                        1$                               2005 161 269 307 1$                            239 307 1$                                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 60$                      134$                          2005 161 269 307 114$                        239 307 172$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 57$                      127$                          2005 161 269 307 109$                        239 307 163$                              
Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 28$                      61$                            2005 161 269 307 53$                          239 307 79$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 28$                      61$                            2005 161 269 307 53$                          239 307 79$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 61$                      137$                          2005 161 269 307 117$                        239 307 175$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 15$                      30$                            2005 161 269 307 29$                          239 307 38$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.082 Third-Party Work LF Guideway 4$                        8$                               2005 161 269 307 8$                            239 307 10$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 40.083 Mobilization LF Guideway 11$                      25$                            2005 161 269 307 21$                          239 307 33$                                
Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 290$                    646$                          2005 161 269 307 553$                        239 307 830$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.012 Train Control - On Board Systems Track Feet 2$                        6$                               2005 161 269 307 4$                            239 307 7$                                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 56$                      124$                          2005 161 269 307 106$                        239 307 160$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 286$                    636$                          2005 161 269 307 545$                        239 307 816$                              

Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.053 Unspecified Track Feet 10$                      22$                            2005 161 269 307 19$                          239 307 28$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 125,156$            271,607$                  2005 161 269 307 238,503$                239 307 348,738$                      

Sacramento - Folsom Corridor Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 99$                      220$                          2005 161 269 307 189$                        239 307 282$                              
Sacramento - Folsom Corridor Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 8$                        18$                            2005 161 269 307 15$                          239 307 23$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 60.032 Agency LF Guideway 3$                        8$                               2005 161 269 307 6$                            239 307 10$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 12$                      26$                            2005 161 269 307 23$                          239 307 34$                                

Sacramento - Folsom Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,549,092$        5,673,750$               2005 161 269 307 4,857,674$            239 307 7,284,990$                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2005 161 269 307 0$                            239 307 0$                                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2005 161 269 307 0$                            239 307 0$                                  

Sacramento - Folsom Corridor Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2005 161 269 307 0$                            239 307 0$                                  
Sacramento - Folsom Corridor Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2005 161 269 307 0$                            239 307 0$                                  

Sacramento - South Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 920$                    2,048$                       2003 145 269 307 1,949$                    239 307 2,629$                          

Sacramento - South Corridor Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 7,340$                16,338$                    2003 145 269 307 15,551$                  239 307 20,977$                        

Sacramento - South Corridor Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 520$                    1,156$                       2003 145 269 307 1,101$                    239 307 1,485$                          

Sacramento - South Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 195$                    433$                          2003 145 269 307 412$                        239 307 556$                              
Sacramento - South Corridor Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 12$                      27$                            2003 145 269 307 26$                          239 307 35$                                

Sacramento - South Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 3,742,420$        8,329,848$               2003 145 269 307 7,929,074$            239 307 10,695,372$                
Sacramento - South Corridor Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 9$                        20$                            2003 145 269 307 19$                          239 307 25$                                

Sacramento - South Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 57$                      127$                          2003 145 269 307 121$                        239 307 163$                              

Sacramento - South Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 57$                      127$                          2003 145 269 307 121$                        239 307 163$                              

Sacramento - South Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 57$                      127$                          2003 145 269 307 121$                        239 307 163$                              

Sacramento - South Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 57$                      127$                          2003 145 269 307 121$                        239 307 163$                              

Sacramento - South Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 198$                    441$                          2003 145 269 307 420$                        239 307 566$                              
Sacramento - South Corridor Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 30$                      66$                            2003 145 269 307 63$                          239 307 85$                                

Sacramento - South Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 93$                      207$                          2003 145 269 307 197$                        239 307 266$                              

Sacramento - South Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 45$                      101$                          2003 145 269 307 95$                          239 307 129$                              

Sacramento - South Corridor Light Rail Transit At-Grade 50.043 Power Distribution and Connections Track Feet 24$                      54$                            2003 145 269 307 51$                          239 307 69$                                

Sacramento - South Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 149,974$            325,465$                  2003 145 269 307 317,750$                239 307 417,891$                      
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Sacramento - South Corridor Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 579$                    1,289$                       2003 145 269 307 1,227$                    239 307 1,655$                          

Sacramento - South Corridor Light Rail Transit At-Grade 60.032 Agency LF Guideway 8$                        18$                            2003 145 269 307 17$                          239 307 23$                                

Sacramento - South Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,537,853$        5,648,733$               2003 145 269 307 5,376,956$            239 307 7,252,869$                  
Sacramento - South Corridor Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2003 145 269 307 0$                            239 307 0$                                  

Sacramento - South Corridor Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2003 145 269 307 0$                            239 307 0$                                  

Sacramento - South Corridor Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2003 145 269 307 0$                            239 307 0$                                  

Sacramento - Stage I Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 308$                    1,069$                       1987 97 269 307 973$                        239 307 1,372$                          

Sacramento - Stage I Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 349$                    1,211$                       1987 97 269 307 1,101$                    239 307 1,555$                          

Sacramento - Stage I Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 25$                      86$                            1987 97 269 307 78$                          239 307 110$                              

Sacramento - Stage I Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 69$                      241$                          1987 97 269 307 219$                        239 307 309$                              

Sacramento - Stage I Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 11$                      38$                            1987 97 269 307 35$                          239 307 49$                                
Sacramento - Stage I Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 366,786$            1,272,025$               1987 97 269 307 1,157,517$            239 307 1,633,256$                  

Sacramento - Stage I Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 110,528$            383,314$                  1987 97 269 307 348,808$                239 307 492,168$                      

Sacramento - Stage I Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 3$                        10$                            1987 97 269 307 9$                            239 307 13$                                

Sacramento - Stage I Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 11$                      38$                            1987 97 269 307 35$                          239 307 48$                                

Sacramento - Stage I Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 11$                      38$                            1987 97 269 307 35$                          239 307 48$                                

Sacramento - Stage I Light Rail Transit At-Grade 40.023 Urban Replacement Betterment Public Utilities LF Guideway 1$                        4$                               1987 97 269 307 3$                            239 307 5$                                  

Sacramento - Stage I Light Rail Transit At-Grade 40.024 Urban Replacement Betterment Private Utilities LF Guideway 1$                        4$                               1987 97 269 307 3$                            239 307 5$                                  
Sacramento - Stage I Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 11$                      38$                            1987 97 269 307 35$                          239 307 48$                                

Sacramento - Stage I Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 11$                      38$                            1987 97 269 307 35$                          239 307 48$                                

Sacramento - Stage I Light Rail Transit At-Grade 40.027 Suburban Replacement Betterment Public Utilities LF Guideway 1$                        4$                               1987 97 269 307 3$                            239 307 5$                                  

Sacramento - Stage I Light Rail Transit At-Grade 40.028 Suburban Replacement Betterment Private Utilities LF Guideway 1$                        4$                               1987 97 269 307 3$                            239 307 5$                                  

Sacramento - Stage I Light Rail Transit At-Grade 40.081 Roadway Changes LF Guideway 58$                      201$                          1987 97 269 307 183$                        239 307 258$                              
Sacramento - Stage I Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 45$                      155$                          1987 97 269 307 142$                        239 307 199$                              

Sacramento - Stage I Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 9$                        30$                            1987 97 269 307 27$                          239 307 38$                                
Sacramento - Stage I Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 31$                      109$                          1987 97 269 307 99$                          239 307 140$                              

Sacramento - Stage I Light Rail Transit At-Grade 50.041 Catenary Track Feet 34$                      116$                          1987 97 269 307 107$                        239 307 149$                              

Sacramento - Stage I Light Rail Transit At-Grade 50.053 Unspecified Track Feet 1$                        4$                               1987 97 269 307 3$                            239 307 6$                                  

Sacramento - Stage I Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 35,214$              122,124$                  1987 97 269 307 111,130$                239 307 156,805$                      

Sacramento - Stage I Light Rail Transit At-Grade 50.063 Revenue Collection - On Vehicle Stations 1,833$                6,358$                       1987 97 269 307 5,785$                    239 307 8,164$                          
Sacramento - Stage I Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 148$                    515$                          1987 97 269 307 467$                        239 307 661$                              

Sacramento - Stage I Light Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 7$                        24$                            1987 97 269 307 22$                          239 307 31$                                

Sacramento - Stage I Light Rail Transit At-Grade 70.013 Unspecified Vehicles 961,111$            3,333,164$               1987 97 269 307 3,033,111$            239 307 4,279,722$                  

Sacramento - Stage I Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1987 97 269 307 0$                            239 307 0$                                  

Sacramento - Stage I Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1987 97 269 307 0$                            239 307 0$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 79$                      140$                          2011 162 212 307 150$                        239 307 180$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 10.044 Unspecified LF Guideway 12,854$              22,681$                    2011 162 212 307 24,389$                  239 307 29,122$                        
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 204$                    359$                          2011 162 212 307 386$                        239 307 461$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 52$                      92$                            2011 162 212 307 99$                          239 307 118$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 10.130 Track: Vibration & Noise Dampening Track Feet 156$                    275$                          2011 162 212 307 296$                        239 307 353$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,349,522$        2,381,212$               2011 162 212 307 2,560,589$            239 307 3,057,433$                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 30.020 Light Maintenance Facility Vehicles 20,131$              35,521$                    2011 162 212 307 38,197$                  239 307 45,608$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 240,687$            424,688$                  2011 162 212 307 456,680$                239 307 545,292$                      

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 30.050 Yard and Yard Track Track Feet 627$                    1,106$                       2011 162 212 307 1,189$                    239 307 1,420$                          
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 13$                      24$                            2011 162 212 307 26$                          239 307 31$                                

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.029 Unspecified LF Guideway 180$                    318$                          2011 162 212 307 342$                        239 307 408$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.034 Unspecified LF Guideway 12$                      22$                            2011 162 212 307 23$                          239 307 28$                                

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 1$                        2$                               2011 162 212 307 2$                            239 307 3$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.054 Unspecified LF Guideway 191$                    337$                          2011 162 212 307 362$                        239 307 433$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 28$                      49$                            2011 162 212 307 52$                          239 307 62$                                
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.071 Surface Parking Lot Spaces 11,493$              20,279$                    2011 162 212 307 21,807$                  239 307 26,038$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.072 Auto Access Spaces 11,493$              20,279$                    2011 162 212 307 21,807$                  239 307 26,038$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.073 Bus Access Spaces 11,493$              20,279$                    2011 162 212 307 21,807$                  239 307 26,038$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.074 Bus Parking and Berthing Spaces 11,493$              20,279$                    2011 162 212 307 21,807$                  239 307 26,038$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.075 Unspecified Spaces 11,493$              20,279$                    2011 162 212 307 21,807$                  239 307 26,038$                        

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 40.086 Unspecified LF Guideway 1,201$                2,119$                       2011 162 212 307 2,279$                    239 307 2,721$                          

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.014 Unspecified Track Feet 199$                    351$                          2011 162 212 307 378$                        239 307 451$                              
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 61$                      108$                          2011 162 212 307 116$                        239 307 139$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 129$                    228$                          2011 162 212 307 245$                        239 307 292$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.044 Unspecified Track Feet 169$                    298$                          2011 162 212 307 321$                        239 307 382$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.053 Unspecified Track Feet 61$                      107$                          2011 162 212 307 116$                        239 307 138$                              

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.064 Unspecified Stations 201,391$            355,352$                  2011 162 212 307 382,120$                239 307 456,265$                      

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 23$                      40$                            2011 162 212 307 44$                          239 307 52$                                

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 990$                    1,746$                       2011 162 212 307 1,878$                    239 307 2,242$                          
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 70.013 Unspecified Vehicles 3,605,141$        6,361,220$               2011 162 212 307 6,840,410$            239 307 8,167,689$                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 218,597$            385,711$                  2011 162 212 307 414,767$                239 307 495,246$                      

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  
Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.070 Surveys, Testing, Investigation, Inspection Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  

Salt Lake City - Mid Jordan LRT Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2011 162 212 307 0$                            239 307 0$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 768$                    2,377$                       1999 105 212 307 2,256$                    239 307 3,052$                          

Salt Lake City - North South Corridor Light Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 1,909$                5,910$                       1999 105 212 307 5,609$                    239 307 7,588$                          

Salt Lake City - North South Corridor Light Rail Transit At-Grade 10.041 Bridges LF Guideway 19,184$              59,383$                    1999 105 212 307 56,359$                  239 307 76,246$                        

Salt Lake City - North South Corridor Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 82$                      252$                          1999 105 212 307 240$                        239 307 324$                              
Salt Lake City - North South Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 61$                      190$                          1999 105 212 307 180$                        239 307 244$                              

Salt Lake City - North South Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 930,593$            2,880,552$               1999 105 212 307 2,733,895$            239 307 3,698,576$                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 633,880$            1,962,108$               1999 105 212 307 1,862,212$            239 307 2,519,311$                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 6$                        17$                            1999 105 212 307 18$                          239 307 22$                                

Salt Lake City - North South Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 13$                      41$                            1999 105 212 307 38$                          239 307 53$                                
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Salt Lake City - North South Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 9$                        27$                            1999 105 212 307 26$                          239 307 35$                                

Salt Lake City - North South Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 24$                      76$                            1999 105 212 307 71$                          239 307 97$                                

Salt Lake City - North South Corridor Light Rail Transit At-Grade 40.034 Unspecified LF Guideway 16$                      50$                            1999 105 212 307 47$                          239 307 64$                                
Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 80$                      247$                          1999 105 212 307 235$                        239 307 317$                              

Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 1$                        3$                               1999 105 212 307 3$                            239 307 4$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 31$                      97$                            1999 105 212 307 92$                          239 307 125$                              

Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 60$                      187$                          1999 105 212 307 176$                        239 307 240$                              

Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.053 Unspecified Track Feet 5$                        16$                            1999 105 212 307 15$                          239 307 21$                                

Salt Lake City - North South Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 180,864$            559,845$                  1999 105 212 307 531,342$                239 307 718,830$                      

Salt Lake City - North South Corridor Light Rail Transit At-Grade 60.011 Full Takes LF Guideway 202$                    626$                          1999 105 212 307 593$                        239 307 803$                              

Salt Lake City - North South Corridor Light Rail Transit At-Grade 60.014 Other Rights LF Guideway 234$                    723$                          1999 105 212 307 687$                        239 307 928$                              
Salt Lake City - North South Corridor Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 1$                        3$                               1999 105 212 307 3$                            239 307 4$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 2,600,002$        8,048,030$               1999 105 212 307 7,638,283$            239 307 10,333,522$                

Salt Lake City - North South Corridor Light Rail Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 19,581$              60,612$                    1999 105 212 307 57,526$                  239 307 77,825$                        

Salt Lake City - North South Corridor Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               1999 105 212 307 0$                            239 307 0$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1999 105 212 307 0$                            239 307 0$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1999 105 212 307 0$                            239 307 0$                                  

Salt Lake City - North South Corridor Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               1999 105 212 307 0$                            239 307 0$                                  
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 145$                    292$                          2008 150 212 307 297$                        239 307 375$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 10.030 Guideway: At grade in mixed traffic LF Guideway 25$                      50$                            2008 150 212 307 51$                          239 307 64$                                

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 10.044 Unspecified LF Guideway 10,998$              22,205$                    2008 150 212 307 22,554$                  239 307 28,510$                        

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 10.110 Track: ballasted Track Feet 203$                    410$                          2008 150 212 307 417$                        239 307 527$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 4$                        9$                               2008 150 212 307 9$                            239 307 12$                                
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 2,591,205$        5,231,518$               2008 150 212 307 5,313,961$            239 307 6,717,173$                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 141,007$            284,686$                  2008 150 212 307 289,172$                239 307 365,531$                      
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 16$                      32$                            2008 150 212 307 32$                          239 307 41$                                

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.029 Unspecified LF Guideway 119$                    241$                          2008 150 212 307 244$                        239 307 309$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.034 Unspecified LF Guideway 1$                        2$                               2008 150 212 307 2$                            239 307 3$                                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 11$                      23$                            2008 150 212 307 24$                          239 307 30$                                

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.054 Unspecified LF Guideway 40$                      80$                            2008 150 212 307 82$                          239 307 103$                              
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 12$                      23$                            2008 150 212 307 24$                          239 307 30$                                

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.075 Unspecified Spaces 3,435$                6,935$                       2008 150 212 307 7,044$                    239 307 8,904$                          

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 40.086 Unspecified LF Guideway 289$                    583$                          2008 150 212 307 593$                        239 307 749$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 50.014 Unspecified Track Feet 89$                      180$                          2008 150 212 307 183$                        239 307 231$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 24$                      49$                            2008 150 212 307 50$                          239 307 63$                                

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 50.053 Unspecified Track Feet 1$                        2$                               2008 150 212 307 2$                            239 307 3$                                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 50.064 Unspecified Stations 134,512$            271,574$                  2008 150 212 307 275,853$                239 307 348,696$                      
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 60.016 Unspecified LF Guideway 253$                    511$                          2008 150 212 307 519$                        239 307 656$                              

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 70.031 Locomotive Vehicles 2,656,891$        5,364,136$               2008 150 212 307 5,448,668$            239 307 6,887,452$                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 70.032 Passenger Car Vehicles 1,206,030$        2,434,917$               2008 150 212 307 2,473,288$            239 307 3,126,388$                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 70.070 Spare parts/ Rotable Components Vehicles 27,113$              54,740$                    2008 150 212 307 55,602$                  239 307 70,285$                        

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2008 150 212 307 0$                            239 307 0$                                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2008 150 212 307 0$                            239 307 0$                                  

Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2008 150 212 307 0$                            239 307 0$                                  
Salt Lake City - Weber Co. Commuter Rail Commuter Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2008 150 212 307 0$                            239 307 0$                                  

San Diego - Mission Valley East Light Rail Transit Aerial 10.042 Viaduct LF Guideway 3,212$                7,221$                       2005 154 256 307 6,411$                    239 307 9,272$                          

San Diego - Mission Valley East Light Rail Transit Aerial 10.050 Guideway: Built up fill LF Guideway 3,533$                7,943$                       2005 154 256 307 7,052$                    239 307 10,199$                        

San Diego - Mission Valley East Light Rail Transit Aerial 10.065 Unspecified LF Guideway 12,903$              29,011$                    2005 154 256 307 25,756$                  239 307 37,249$                        

San Diego - Mission Valley East Light Rail Transit Aerial 10.080 Guideway: Retained cut or fill LF Guideway 3,714$                8,350$                       2005 154 256 307 7,413$                    239 307 10,721$                        

San Diego - Mission Valley East Light Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 217$                    488$                          2005 154 256 307 434$                        239 307 627$                              
San Diego - Mission Valley East Light Rail Transit Aerial 10.110 Track: ballasted Track Feet 472$                    1,062$                       2005 154 256 307 943$                        239 307 1,364$                          

San Diego - Mission Valley East Light Rail Transit Aerial 10.120 Track: Special (switched, turnouts) Track Feet 270$                    606$                          2005 154 256 307 538$                        239 307 778$                              

San Diego - Mission Valley East Light Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 4,973,257$        11,181,812$             2005 154 256 307 9,927,113$            239 307 14,357,241$                

San Diego - Mission Valley East Light Rail Transit Aerial 20.032 Bored Earth Soft Soils Stations 52,240,030$      117,455,856$          2005 154 256 307 104,276,263$        239 307 150,811,157$              

San Diego - Mission Valley East Light Rail Transit Aerial 40.010   Demolition, Clearing, Earthwork LF Guideway 67$                      151$                          2005 154 256 307 134$                        239 307 194$                              

San Diego - Mission Valley East Light Rail Transit Aerial 40.029 Unspecified LF Guideway 553$                    1,243$                       2005 154 256 307 1,104$                    239 307 1,596$                          

San Diego - Mission Valley East Light Rail Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 37$                      83$                            2005 154 256 307 74$                          239 307 107$                              
San Diego - Mission Valley East Light Rail Transit Aerial 40.081 Roadway Changes LF Guideway 123$                    277$                          2005 154 256 307 246$                        239 307 356$                              

San Diego - Mission Valley East Light Rail Transit Aerial 40.083 Mobilization LF Guideway 868$                    1,951$                       2005 154 256 307 1,733$                    239 307 2,504$                          

San Diego - Mission Valley East Light Rail Transit Aerial 40.084 Maintenance of Traffic LF Guideway 139$                    312$                          2005 154 256 307 277$                        239 307 401$                              

San Diego - Mission Valley East Light Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 198$                    445$                          2005 154 256 307 395$                        239 307 571$                              

San Diego - Mission Valley East Light Rail Transit Aerial 50.013 Train Control - Centralized Systems Track Feet 76$                      170$                          2005 154 256 307 152$                        239 307 219$                              

San Diego - Mission Valley East Light Rail Transit Aerial 50.020 Traffic signals and crossing protection Track Feet 0$                        1$                               2005 154 256 307 1$                            239 307 1$                                  

San Diego - Mission Valley East Light Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 84$                      190$                          2005 154 256 307 169$                        239 307 244$                              
San Diego - Mission Valley East Light Rail Transit Aerial 50.041 Catenary Track Feet 117$                    263$                          2005 154 256 307 234$                        239 307 338$                              

San Diego - Mission Valley East Light Rail Transit Aerial 50.053 Unspecified Track Feet 33$                      73$                            2005 154 256 307 66$                          239 307 94$                                

San Diego - Mission Valley East Light Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 306,518$            689,172$                  2005 154 256 307 611,840$                239 307 884,884$                      

San Diego - Mission Valley East Light Rail Transit Aerial 60.016 Unspecified LF Guideway 1,165$                2,619$                       2005 154 256 307 2,325$                    239 307 3,362$                          

San Diego - Mission Valley East Light Rail Transit Aerial 70.013 Unspecified Vehicles 3,360,093$        7,554,793$               2005 154 256 307 6,707,078$            239 307 9,700,215$                  
San Diego - Mission Valley East Light Rail Transit Aerial 70.064 Unspecified Vehicles 205,234$            461,446$                  2005 154 256 307 409,667$                239 307 592,488$                      

San Diego - Mission Valley East Light Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2005 154 256 307 0$                            239 307 0$                                  
San Diego - Mission Valley East Light Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2005 154 256 307 0$                            239 307 0$                                  

San Diego - Mission Valley East Light Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2005 154 256 307 0$                            239 307 0$                                  

San Diego - Mission Valley East Light Rail Transit Aerial 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2005 154 256 307 0$                            239 307 0$                                  

San Francisco BART - SFO Extension Heavy Rail Transit Underground 10.010 Guideway: At Grade exclusive right of way LF Guideway 2,143$                4,123$                       2003 162 304 307 4,059$                    239 307 5,293$                          

San Francisco BART - SFO Extension Heavy Rail Transit Underground 10.042 Viaduct LF Guideway 7,228$                13,903$                    2003 162 304 307 13,689$                  239 307 17,851$                        

San Francisco BART - SFO Extension Heavy Rail Transit Underground 10.061 Cut & Cover Guideway Soft Soils LF Guideway 11,479$              22,081$                    2003 162 304 307 21,740$                  239 307 28,352$                        
San Francisco BART - SFO Extension Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 256$                    493$                          2003 162 304 307 485$                        239 307 633$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 10.110 Track: ballasted Track Feet 224$                    431$                          2003 162 304 307 424$                        239 307 553$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 76,073,978$      146,331,318$          2003 162 304 307 144,075,948$        239 307 187,886,720$              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 20.020 Aerial station, stop, shelter, mall, terminal Stations 153,810,000$    295,859,644$          2003 162 304 307 291,299,630$        239 307 379,878,339$              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 20.031 Cut and Cover Stations 23,528,864$      45,258,704$             2003 162 304 307 44,561,143$          239 307 58,111,343$                
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San Francisco BART - SFO Extension Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 243,029$            467,477$                  2003 162 304 307 460,271$                239 307 600,231$                      

San Francisco BART - SFO Extension Heavy Rail Transit Underground 30.030 Heavy Maintenance Facility Vehicles 464,540$            893,560$                  2003 162 304 307 879,788$                239 307 1,147,315$                  

San Francisco BART - SFO Extension Heavy Rail Transit Underground 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 258$                    497$                          2003 162 304 307 489$                        239 307 638$                              
San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 600$                    1,153$                       2003 162 304 307 1,136$                    239 307 1,481$                          

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.013 Train Control - Centralized Systems Track Feet 113$                    218$                          2003 162 304 307 214$                        239 307 280$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.042 Third Rail Track Feet 208$                    400$                          2003 162 304 307 394$                        239 307 513$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.043 Power Distribution and Connections Track Feet 106$                    205$                          2003 162 304 307 201$                        239 307 263$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.053 Unspecified Track Feet 405$                    779$                          2003 162 304 307 767$                        239 307 1,001$                          

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 145$                    279$                          2003 162 304 307 275$                        239 307 358$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 50.070 Central Control System LF Guideway 67$                      129$                          2003 162 304 307 127$                        239 307 166$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 60.011 Full Takes LF Guideway 3,368$                6,478$                       2003 162 304 307 6,379$                    239 307 8,318$                          
San Francisco BART - SFO Extension Heavy Rail Transit Underground 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 139$                    267$                          2003 162 304 307 263$                        239 307 343$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 60.034 Legal Services LF Guideway 255$                    491$                          2003 162 304 307 483$                        239 307 631$                              

San Francisco BART - SFO Extension Heavy Rail Transit Underground 60.040 Other Real Estate Costs LF Guideway 1,231$                2,367$                       2003 162 304 307 2,331$                    239 307 3,039$                          

San Francisco BART - SFO Extension Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2003 162 304 307 0$                            239 307 0$                                  

San Francisco BART - SFO Extension Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2003 162 304 307 0$                            239 307 0$                                  

San Francisco BART - SFO Extension Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2003 162 304 307 0$                            239 307 0$                                  

San Francisco BART - SFO Extension Heavy Rail Transit Underground 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        0$                               2003 162 304 307 0$                            239 307 0$                                  
San Francisco BART - SFO Extension Heavy Rail Transit Underground 80.090 Other Hard Costs 0$                        0$                               2003 162 304 307 0$                            239 307 0$                                  

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 540$                    1,645$                       1987 112 304 307 1,473$                    239 307 2,112$                          

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 10.100 Track: Embedded Track Feet 94$                      285$                          1987 112 304 307 256$                        239 307 366$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 84$                      255$                          1987 112 304 307 228$                        239 307 327$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 10$                      30$                            1987 112 304 307 27$                          239 307 38$                                
Santa Clara VTA - North Corridor Light Rail Transit At-Grade 10.140 Special Structures LF Guideway 66$                      203$                          1987 112 304 307 181$                        239 307 260$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 223,364$            648,415$                  1987 112 304 307 609,860$                239 307 832,552$                      
Santa Clara VTA - North Corridor Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 403,823$            1,307,105$               1987 112 304 307 1,102,575$            239 307 1,678,299$                  

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 13$                      43$                            1987 112 304 307 37$                          239 307 56$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 6$                        20$                            1987 112 304 307 17$                          239 307 25$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 18$                      56$                            1987 112 304 307 49$                          239 307 72$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 18$                      56$                            1987 112 304 307 49$                          239 307 72$                                
Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 18$                      56$                            1987 112 304 307 49$                          239 307 72$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 18$                      56$                            1987 112 304 307 49$                          239 307 72$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 26$                      83$                            1987 112 304 307 71$                          239 307 107$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.083 Mobilization LF Guideway 85$                      270$                          1987 112 304 307 232$                        239 307 347$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 40.084 Maintenance of Traffic LF Guideway 6$                        19$                            1987 112 304 307 16$                          239 307 25$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 43$                      121$                          1987 112 304 307 117$                        239 307 155$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.020 Traffic signals and crossing protection Track Feet 1$                        3$                               1987 112 304 307 3$                            239 307 4$                                  
Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 47$                      133$                          1987 112 304 307 128$                        239 307 170$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.041 Catenary Track Feet 67$                      190$                          1987 112 304 307 183$                        239 307 243$                              

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.053 Unspecified Track Feet 18$                      51$                            1987 112 304 307 49$                          239 307 65$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.061 Central Revenue Counting Systems Stations 13,157$              37,304$                    1987 112 304 307 35,923$                  239 307 47,898$                        

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 183,436$            520,084$                  1987 112 304 307 500,844$                239 307 667,779$                      

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 50.070 Central Control System LF Guideway 1$                        2$                               1987 112 304 307 2$                            239 307 3$                                  

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 624$                    2,020$                       1987 112 304 307 1,704$                    239 307 2,593$                          
Santa Clara VTA - North Corridor Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 6$                        21$                            1987 112 304 307 16$                          239 307 26$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 60.031  Property Management LF Guideway 11$                      36$                            1987 112 304 307 30$                          239 307 47$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 60.032 Agency LF Guideway 11$                      36$                            1987 112 304 307 30$                          239 307 47$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 11$                      36$                            1987 112 304 307 30$                          239 307 47$                                

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 70.013 Unspecified Vehicles 1,112,220$        3,707,800$               1987 112 304 307 3,036,744$            239 307 4,760,747$                  

Santa Clara VTA - North Corridor Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        1$                               1987 112 304 307 1$                            239 307 2$                                  
Santa Clara VTA - Tasman West Light Rail Transit At-Grade 10.020 Guideway: At Grade semi-exclusive (allows cross-traffic) LF Guideway 2,623$                5,963$                       2001 152 304 307 5,304$                    239 307 7,656$                          

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 10.080 Guideway: Retained cut or fill LF Guideway 4,000$                9,094$                       2001 152 304 307 8,090$                    239 307 11,676$                        

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 10.090 Track: Direct fixation Track Feet 75$                      171$                          2001 152 304 307 152$                        239 307 219$                              

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 10.120 Track: Special (switched, turnouts) Track Feet 15$                      35$                            2001 152 304 307 31$                          239 307 45$                                

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 889,146$            2,021,462$               2001 152 304 307 1,798,207$            239 307 2,595,520$                  

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 230$                    524$                          2001 152 304 307 465$                        239 307 672$                              

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 40.082 Third-Party Work LF Guideway 108$                    245$                          2001 152 304 307 218$                        239 307 314$                              
Santa Clara VTA - Tasman West Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 121$                    276$                          2001 152 304 307 246$                        239 307 354$                              

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 50.044 Unspecified Track Feet 121$                    276$                          2001 152 304 307 245$                        239 307 354$                              

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 50.053 Unspecified Track Feet 80$                      182$                          2001 152 304 307 162$                        239 307 234$                              

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 50.064 Unspecified Stations 37,299$              84,799$                    2001 152 304 307 75,433$                  239 307 108,880$                      

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 873$                    1,985$                       2001 152 304 307 1,766$                    239 307 2,549$                          

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 32$                      73$                            2001 152 304 307 65$                          239 307 94$                                

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 60.035 Unspecified LF Guideway 32$                      73$                            2001 152 304 307 65$                          239 307 94$                                
Santa Clara VTA - Tasman West Light Rail Transit At-Grade 70.012 Articulated Vehicles 2,941,858$        5,958,648$               2001 152 304 307 5,949,607$            239 307 7,650,794$                  

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2001 152 304 307 0$                            239 307 0$                                  

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        1$                               2001 152 304 307 1$                            239 307 1$                                  

Santa Clara VTA - Tasman West Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2001 152 304 307 0$                            239 307 1$                                  

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 10.010 Guideway: At Grade exclusive right of way LF Guideway 1,078$                2,774$                       2001 126 238 307 2,638$                    239 307 3,562$                          
St. Louis - St. Clair County Extension Light Rail Transit At-Grade 10.110 Track: ballasted Track Feet 134$                    345$                          2001 126 238 307 328$                        239 307 444$                              

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 1,262,345$        3,247,401$               2001 126 238 307 3,087,967$            239 307 4,169,603$                  
St. Louis - St. Clair County Extension Light Rail Transit At-Grade 30.030 Heavy Maintenance Facility Vehicles 519,402$            1,336,170$               2001 126 238 307 1,270,570$            239 307 1,715,618$                  

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 30.040 Storage or Maintenance of Way Building LF Guideway 8$                        21$                            2001 126 238 307 20$                          239 307 27$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.010   Demolition, Clearing, Earthwork LF Guideway 10$                      25$                            2001 126 238 307 23$                          239 307 32$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.021 Urban Replacement In-Kind Public Utilities LF Guideway 13$                      33$                            2001 126 238 307 32$                          239 307 42$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.022 Urban Replacement In-Kind Private Utilities LF Guideway 13$                      33$                            2001 126 238 307 32$                          239 307 42$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 13$                      33$                            2001 126 238 307 32$                          239 307 42$                                
St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.026 Suburban Replacement In-Kind Private Utilities LF Guideway 13$                      33$                            2001 126 238 307 32$                          239 307 42$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.034 Unspecified LF Guideway 19$                      49$                            2001 126 238 307 46$                          239 307 63$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 14$                      37$                            2001 126 238 307 35$                          239 307 47$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 50.011 Train Control - Wayside Track Feet 91$                      235$                          2001 126 238 307 223$                        239 307 302$                              

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 50.030 Traction power supply:  substations Track Feet 40$                      102$                          2001 126 238 307 97$                          239 307 131$                              
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St. Louis - St. Clair County Extension Light Rail Transit At-Grade 50.041 Catenary Track Feet 49$                      126$                          2001 126 238 307 120$                        239 307 161$                              

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 50.053 Unspecified Track Feet 52$                      134$                          2001 126 238 307 127$                        239 307 172$                              

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 50.062 Revenue Collection - In Station Stations 69,429$              178,606$                  2001 126 238 307 169,838$                239 307 229,327$                      
St. Louis - St. Clair County Extension Light Rail Transit At-Grade 60.016 Unspecified LF Guideway 180$                    464$                          2001 126 238 307 440$                        239 307 595$                              

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 60.025 Unspecified LF Guideway 24$                      62$                            2001 126 238 307 59$                          239 307 80$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 60.033 Contractor R/W Services (Title/Appraisal, etc) LF Guideway 16$                      41$                            2001 126 238 307 39$                          239 307 53$                                

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 70.012 Articulated Vehicles 2,525,649$        6,497,270$               2001 126 238 307 6,178,281$            239 307 8,342,375$                  

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 70.061 Maintenance of Way Vehicles Vehicles 61,627$              158,536$                  2001 126 238 307 150,753$                239 307 203,558$                      

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 80.020 Final Design Hard Costs 0$                        0$                               2001 126 238 307 0$                            239 307 0$                                  

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2001 126 238 307 0$                            239 307 0$                                  

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2001 126 238 307 0$                            239 307 0$                                  
St. Louis - St. Clair County Extension Light Rail Transit At-Grade 80.060  Legal; Permits; Review Fees by other agencies, cities, etc. Hard Costs 0$                        -$                           2001 126 238 307 0$                            239 307 -$                               

St. Louis - St. Clair County Extension Light Rail Transit At-Grade 80.090 Other Hard Costs 0$                        0$                               2001 126 238 307 0$                            239 307 0$                                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.042 Viaduct LF Guideway 7,155$                20,022$                    2001 111 220 307 19,825$                  239 307 25,708$                        

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.050 Guideway: Built up fill LF Guideway 1,058$                2,962$                       2001 111 220 307 2,933$                    239 307 3,803$                          

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.064 Cut & Cover Guideway Vent Hard Soils LF Guideway 6,675$                18,680$                    2001 111 220 307 18,495$                  239 307 23,985$                        

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.073 Bored Earth Mixed Shield LF Guideway 12,525$              35,049$                    2001 111 220 307 34,704$                  239 307 45,002$                        

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.080 Guideway: Retained cut or fill LF Guideway 2,941$                8,231$                       2001 111 220 307 8,150$                    239 307 10,568$                        
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.090 Track: Direct fixation Track Feet 276$                    773$                          2001 111 220 307 765$                        239 307 992$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 10.110 Track: ballasted Track Feet 201$                    551$                          2001 111 220 307 557$                        239 307 708$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.010 At Grade Station, Stop, Shelter, Mall, Terminal, Platform Stations 15,494,206$      40,453,413$             2001 111 220 307 42,930,697$          239 307 51,941,438$                

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.020 Aerial station, stop, shelter, mall, terminal Stations 13,886,563$      36,256,060$             2001 111 220 307 38,476,307$          239 307 46,552,114$                

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.031 Cut and Cover Stations 23,736,977$      61,974,247$             2001 111 220 307 65,769,422$          239 307 79,573,792$                
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.060 Automobile parking multi story structure Spaces 16,822$              43,921$                    2001 111 220 307 46,611$                  239 307 56,394$                        

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.071 Elevators, escalators Number 229,029$            597,966$                  2001 111 220 307 634,584$                239 307 767,777$                      
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.072 Escalators Number 310,919$            811,771$                  2001 111 220 307 861,481$                239 307 1,042,299$                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 20.100 Signage and Graphics Stations 1,091,794$        2,850,535$               2001 111 220 307 3,025,096$            239 307 3,660,035$                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 30.020 Light Maintenance Facility Vehicles 109,582$            286,105$                  2001 111 220 307 303,625$                239 307 367,353$                      

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 30.030 Heavy Maintenance Facility Vehicles 217,831$            568,730$                  2001 111 220 307 603,558$                239 307 730,239$                      

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 30.040 Storage or Maintenance of Way Building LF Guideway 1,544$                4,031$                       2001 111 220 307 4,278$                    239 307 5,176$                          
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 161$                    452$                          2001 111 220 307 446$                        239 307 580$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.040 Environmental mitigation, e.g. wetlands, historic/archeologic, parks LF Guideway 208$                    582$                          2001 111 220 307 576$                        239 307 747$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 65$                      169$                          2001 111 220 307 179$                        239 307 217$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.071 Surface Parking Lot Spaces 5,035$                13,146$                    2001 111 220 307 13,951$                  239 307 16,879$                        

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.073 Bus Access Spaces 501,800$            1,310,136$               2001 111 220 307 1,390,366$            239 307 1,682,191$                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 40.086 Unspecified LF Guideway 69$                      192$                          2001 111 220 307 191$                        239 307 247$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 50.011 Train Control - Wayside Track Feet 264$                    709$                          2001 111 220 307 731$                        239 307 910$                              
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 50.030 Traction power supply:  substations Track Feet 189$                    508$                          2001 111 220 307 525$                        239 307 653$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 50.042 Third Rail Track Feet 111$                    297$                          2001 111 220 307 308$                        239 307 382$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 50.053 Unspecified Track Feet 124$                    333$                          2001 111 220 307 344$                        239 307 428$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 50.062 Revenue Collection - In Station Stations 119$                    319$                          2001 111 220 307 330$                        239 307 410$                              

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 60.016 Unspecified LF Guideway 951$                    2,661$                       2001 111 220 307 2,635$                    239 307 3,417$                          

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 80.010 Preliminary Engineering Hard Costs 0$                        0$                               2001 111 220 307 0$                            239 307 0$                                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 80.020 Final Design Hard Costs 0$                        0$                               2001 111 220 307 0$                            239 307 0$                                  
Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               2001 111 220 307 0$                            239 307 0$                                  

Washington, D.C. - Anacostia Outer (F) Heavy Rail Transit Aerial 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               2001 111 220 307 0$                            239 307 0$                                  

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 10.064 Cut & Cover Guideway Vent Hard Soils LF Guideway 9,951$                28,504$                    1998 104 220 307 29,346$                  239 307 36,599$                        

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 10.076 Rock Boring Machine LF Guideway 8,059$                23,083$                    1998 104 220 307 23,767$                  239 307 29,638$                        

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 224$                    642$                          1998 104 220 307 661$                        239 307 824$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 10.120 Track: Special (switched, turnouts) Track Feet 87$                      250$                          1998 104 220 307 258$                        239 307 321$                              
Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 20.031 Cut and Cover Stations 34,459,823$      98,706,009$             1998 104 220 307 101,625,030$        239 307 126,736,699$              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 20.071 Elevators, escalators Number 189,810$            543,688$                  1998 104 220 307 559,766$                239 307 698,085$                      

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 20.072 Escalators Number 315,434$            903,523$                  1998 104 220 307 930,242$                239 307 1,160,106$                  

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 548,941$            1,572,375$               1998 104 220 307 1,618,875$            239 307 2,018,901$                  

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 30.030 Heavy Maintenance Facility Vehicles 45,484$              130,283$                  1998 104 220 307 134,136$                239 307 167,282$                      

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 30.050 Yard and Yard Track Track Feet 1,311$                3,755$                       1998 104 220 307 3,866$                    239 307 4,821$                          

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 167$                    478$                          1998 104 220 307 492$                        239 307 614$                              
Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 183$                    525$                          1998 104 220 307 540$                        239 307 674$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 119$                    341$                          1998 104 220 307 351$                        239 307 438$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 40.071 Surface Parking Lot Spaces 12,138$              34,768$                    1998 104 220 307 35,796$                  239 307 44,641$                        

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 40.086 Unspecified LF Guideway 107$                    307$                          1998 104 220 307 316$                        239 307 394$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 334$                    956$                          1998 104 220 307 985$                        239 307 1,228$                          

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 314$                    900$                          1998 104 220 307 927$                        239 307 1,156$                          

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 50.042 Third Rail Track Feet 103$                    295$                          1998 104 220 307 304$                        239 307 379$                              
Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 50.053 Unspecified Track Feet 62$                      176$                          1998 104 220 307 183$                        239 307 226$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 114$                    326$                          1998 104 220 307 336$                        239 307 419$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 60.016 Unspecified LF Guideway 170$                    486$                          1998 104 220 307 501$                        239 307 623$                              

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1998 104 220 307 0$                            239 307 0$                                  

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               1998 104 220 307 0$                            239 307 0$                                  
Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1998 104 220 307 0$                            239 307 0$                                  

Washington, D.C. - Glenmont Outer (B) Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1998 104 220 307 0$                            239 307 0$                                  
Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 10.064 Cut & Cover Guideway Vent Hard Soils LF Guideway 11,190$              32,053$                    1999 106 220 307 32,378$                  239 307 41,156$                        

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 10.073 Bored Earth Mixed Shield LF Guideway 15,276$              43,756$                    1999 106 220 307 44,201$                  239 307 56,182$                        

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 10.090 Track: Direct fixation Track Feet 235$                    644$                          1999 106 220 307 679$                        239 307 827$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 10.120 Track: Special (switched, turnouts) Track Feet 17$                      47$                            1999 106 220 307 50$                          239 307 60$                                

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 20.031 Cut and Cover Stations 54,431,067$      152,317,530$          1999 106 220 307 157,496,113$        239 307 195,572,905$              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 20.071 Elevators, escalators Number 193,096$            540,350$                  1999 106 220 307 558,723$                239 307 693,800$                      
Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 20.072 Escalators Number 471,214$            1,318,625$               1999 106 220 307 1,363,456$            239 307 1,693,090$                  

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 20.100 Signage and Graphics Stations 1,151,322$        3,157,428$               1999 106 220 307 3,331,345$            239 307 4,054,079$                  

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 40.010   Demolition, Clearing, Earthwork LF Guideway 1,536$                4,297$                       1999 106 220 307 4,443$                    239 307 5,517$                          

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 40.025  Suburban Replacement In-Kind Public Utilities LF Guideway 1,359$                3,803$                       1999 106 220 307 3,932$                    239 307 4,883$                          

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 40.060 Pedestrian / bike access and accommodation, landscaping LF Guideway 64$                      178$                          1999 106 220 307 184$                        239 307 229$                              
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Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 40.071 Surface Parking Lot Spaces 15,926$              44,566$                    1999 106 220 307 46,082$                  239 307 57,221$                        

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 40.086 Unspecified LF Guideway 249$                    697$                          1999 106 220 307 720$                        239 307 896$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 50.011 Train Control - Wayside Track Feet 220$                    603$                          1999 106 220 307 637$                        239 307 774$                              
Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 50.030 Traction power supply:  substations Track Feet 130$                    356$                          1999 106 220 307 376$                        239 307 458$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 50.042 Third Rail Track Feet 152$                    418$                          1999 106 220 307 440$                        239 307 536$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 50.053 Unspecified Track Feet 102$                    279$                          1999 106 220 307 295$                        239 307 358$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 50.062 Revenue Collection - In Station Stations 146$                    402$                          1999 106 220 307 422$                        239 307 516$                              

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 60.016 Unspecified LF Guideway 1,268$                3,633$                       1999 106 220 307 3,669$                    239 307 4,665$                          

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 80.010 Preliminary Engineering Hard Costs 0$                        0$                               1999 106 220 307 0$                            239 307 0$                                  

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 80.020 Final Design Hard Costs 0$                        0$                               1999 106 220 307 0$                            239 307 0$                                  

Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 80.040 Construction Administration & Manageme Hard Costs 0$                        0$                               1999 106 220 307 0$                            239 307 0$                                  
Washington, D.C. - Greenbelt Mid (E) Heavy Rail Transit Underground 80.050 Professional Liability and other Non-Construction Insurance Hard Costs 0$                        0$                               1999 106 220 307 0$                            239 307 0$                                  
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10.1  Introduction 
This technical memorandum describes the inputs and results that were used to develop the preliminary, 
high-level, order of magnitude, future one-year operating and maintenance (O&M) costs for the three 
selected Feasible Alternatives:  Bus Rapid Transit (BRT), Light Rail Transit (LRT) and Commuter Rail (CR), 
as documented in the Task 10 Operation & Maintenance Cost Methodology Technical Memorandum 
(O&M Methodology).  

These results provide a comparison of projected O&M costs among these Feasible Alternatives, which 
were developed using 2019 dollars and can be escalated as necessary for future build years. This 
memorandum is organized beginning with the Feasible Alternatives, operational definitions of the short 
list alternatives, four-supply variable model development, and estimated Operations and Maintenance 
Costs. 

 

10.2  Feasible Alternatives 
As part of Task 9 of this study, Fatal Flaw screening criteria were applied to the 14 initial alternatives 
that were developed earlier in the study, with three alternatives advanced for further study as Feasible 
Alternatives, as they met four of the study’s goals and objectives. An outline of these three alternatives - 
BRT, LRT and CR – are shown in Table 1. For more details, see the Technical Memorandum Task 9: Fatal 
Flaw Screening Results. 

Table 1: Feasible Alternatives 

Alternative  Alternative 
Mode Guideway Location 

Specified service 
frequency (headways), 

in minutes 

Peak               Off-Peak 

Propulsion Power 

CR COMMUTER 
RAIL 

Pair of dedicated 
commuter rail tracks 5 10 - 20 Electric 3rd (Rail) 

LRT LIGHT RAIL 
TRANSIT (LRT) 

Pair of dedicated LRT 
tracks 5 10-20 Electric Overhead 

Catenary System (OCS)  

BRT 
BUS RAPID 

TRANSIT 
(BRT) 

2 lane busway 5 10-20 Battery Electric bus 
with terminal charging 

 
All three Feasible alternatives serve 24 stations along the BRC service alignment extending from Bay 
Ridge in Brooklyn to Jackson Heights in Queens and share the same common western terminus as 4th Av 
Station. The BRT and LRT modes leave the BRC right of way (ROW) at Roosevelt Avenue, run on street 
along Roosevelt Avenue to terminate at the Jackson Heights-Roosevelt Avenue subway station complex. 
The CR alternative remains within and terminates on the BRC ROW at Roosevelt Avenue. 

The following sections describe the proposed operational characteristics and O&M cost estimates for 
each of the three Feasible Alternatives.  
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10.3  Operational Characteristics 
Proposed operational parameters were defined for each alternative as part of the Task 10 work on the 
study. The O&M Methodology assumes calculation of the following for each Feasible Alternative:  

• Annual vehicle operating hours 
• Annual vehicle operating miles 
• Peak fleet size, including spare vehicle requirements 
• Number of guideway lane miles/track miles.  

The summary of the above, as well as other pertinent characteristics that feed into the above 
calculations, are provided below. More detail can be found in Task 10.6 Operations Characteristics 
Memorandum. 

10.3.1 BRT 

The proposed schedule provides the annual revenue miles and hours, and determined the required peak 
BRT vehicles to operate the BRT alternative. Table 2 below shows the schedule that feeds into the 
annual BRT trips and miles. Some trips (at 17 miles) have been assumed to deadhead to/from the 
maintenance facility, while other trips (at 15 miles) do not.  

Table 2: Proposed BRT Schedule, Including Distance and Travel Time 

Schedule Times           
Monday – Friday 
(headway in min) Weekday Trips Miles per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 6am - 20 36  17  612 48 1,728 
6am - 7am - 10 12  17  204 48 576 
7am - 10am - 5 36  17  612 48 1,728 
7am - 10am - 5 36  15  540 45 1,620 
10am - 4pm - 10 72  17  1,224 48 3,456 
4pm - 7pm - 5 36  17  612 48 1,728 
4pm - 7pm - 5 36  15  540 45 1,620 
7pm - 12am - 10 60  17  1,020 48 2,880 

Totals 324    5,364   15,336 
            
Sat, Sun & Holidays 
(headway in min) 

Weekend/Holiday 
Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 7am - 20 36  17  612 48 1,728 
7am - 12am - 10 216 17  3,672 48 10,368 

Totals 252   4,284   12,096 
 

The proposed Bus Rapid Transit service would operate with the characteristics as shown in Table 3, 
which feed into the O&M cost estimating model as described in the O&M Methodology. 
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Table 3: BRT Operational Characteristics 
Operational Characteristic Total 

Round trip running time (mins) 101 

Peak headway (mins) 5 

Peak vehicles required (not including spares) 22 

Annual Revenue Miles 1,836,900 

Annual Revenue Hours 87,246 

Busway Miles (total both directions) 30 

The BRT alternative has 24 unstaffed1, as described in Section 10.2 . Although unstaffed, labor would be 
still be required for cleaning, maintenance and maintenance of station elements, such as 
elevators/escalators, servicing TVMs, etc.  

The fare collection method for BRT assumes the use of Proof of Payment, barrier free (no turnstiles), 
fare collection consistent with other North American BRT systems and somewhat similar to NYCT’s 
Select Bus Service2. The fare collection costs are part of Revenue Vehicle Hours cost factor. 

For the BRT alternative only, the two “protect” buses have been included in the peak vehicle 
requirement because these two buses are part of the revenue service fleet; they are needed to cover for 
buses that need terminal recharging that exceeds the 5-minute peak period terminal turn time. Thus, 
the round-trip BRT running time includes the terminal layover time. 

1 BRT will originate/terminate at the Jackson Heights-Roosevelt Avenue intermodal complex. While the BRT 
platform will be unstaffed, NYCT staff is available inside the subway headhouse. This applies to the LRT alternative 
as well. 

2 BRT is assumed to use OMNY and other NFC enabled payment methods, which eliminates the need to insert a 
MetroCard into a fare machine to get a printed receipt. Instead, OMNY and NFC enabled devices can be directly 
scanned by roving fare inspectors to confirm validity. This applies to the LRT and CR alternatives as well. 
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10.3.2 LRT 

The proposed schedule provides the annual revenue miles and hours, and also determines the required 
peak LRT vehicles to operate the LRT alternative. LRT vehicles will be comprised of three-car consists. 
Table 4 below shows the schedule that feeds into the annual LRT trips and miles. As with the BRT mode, 
some of the trips have been assumed to deadhead to/from the maintenance facility. 

Table 4: Proposed LRT Schedule, Including Distance and Travel Time 

Schedule Times 
Monday – Friday 
(headway in min) Weekday Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 6am - 20 36 15 540 46 1,656 
6am - 7am - 10 12 15 180 46 552 
7am - 10am - 5 36 15 540 46 1,656 
7am - 10am - 5 36 14 504 43 1,548 
10am - 4pm - 10 72 15 1080 46 3,312 
4pm - 7pm - 5 36 15 540 46 1,656 
4pm - 7pm - 5 36 14 504 43 1,548 
7pm - 12am - 10 60 15 900 46 2,760 

Totals 324 4,788 14,688 

Sat, Sun & Holidays 
(headway in min) 

Weekend/Holiday 
Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 7am - 20 36 15 540 46 1,656 
7am - 12am - 10 216 15 3,240 46 9,936 

Totals 252 3,780 11,592 

The proposed Light Rail Transit service would operate with the characteristics shown in Table 5, which 
feed into the O&M cost estimating model as described in the O&M Methodology. The 24 proposed 
stations would be unstaffed. Although unstaffed, labor would be still be required for cleaning, 
maintenance and maintenance of station elements, such as elevators/escalators, servicing TVMs, etc.  

The fare collection method for LRT assumes the use of Proof of Payment, barrier free (no turnstiles), fare 
collection consistent with operating practices for the Hudson Bergen Light Rail system (NJ Transit) and 
other North American LRT systems The fare collection costs are part of Revenue Vehicle Hours cost 
factor. 
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Table 5: LRT Operational Characteristics 

Operational Characteristic Total 

Round trip running time (mins) 96 

Peak headway (mins) 5 

Peak vehicles required (3-car consists, not including spares) 57 

Annual Revenue Miles 1,634,724 

Annual Revenue Hours 83,573 

Guideway Miles (total both directions) 30 

The LRT alternative has a total of 24 proposed stations, as described further in Section 10.2 . 
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10.3.3 Commuter Rail 

The proposed schedule provides the annual revenue miles and hours and determines the required peak 
commuter rail cars to operate the CR alternative. Trains will be comprised of four-car consists.  Table 6 
below shows the schedule that feeds into the annual commuter rail trips and miles. As with the other 
two modes, some trips assume deadheading to/from the maintenance facility. 

Table 6: Proposed CR Schedule, Including Distance and Travel Time 

Schedule Times 
Monday – Friday 
(headway in min) Weekday Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 6am - 20 36 15 540 47 1,692 
6am - 7am - 10 12 15 180 47 564 
7am - 10am - 5 36 15 540 47 1,692 
7am - 10am - 5 36 14 504 46 1,656 
10am - 4pm - 10 72 15 1080 47 3,384 
4pm - 7pm - 5 36 15 540 47 1,692 
4pm - 7pm - 5 36 14 504 46 1,656 
7pm - 12am - 10 60 15 900 47 2,820 

Totals 324 4,788 15,156 

Sat, Sun & Holidays 
(headway in min) 

Weekend/Holiday 
Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 6am - 20 36 15 540 47 1,692 
6am - 12am - 10 216 15 3,240 47 10,152 

Totals 252 3,780 11,844 

The proposed commuter rail service would operate with the characteristics shown in Table 7, which 
feed into the O&M cost estimating model as described in the O&M Methodology. The 24 proposed 
stations would be unstaffed, as described in Section 10.2 . Although unstaffed, labor would be still be 
required for cleaning, maintenance and maintenance of station elements, such as elevators/escalators, 
servicing TVMs, etc.  

Fare collection method for CR assumes the use of Proof of Payment, barrier free (no turnstiles), fare 
collection. This type of fare collection for commuter rail would be new for the NYC area, but has been 
successfully used by other US and global commuter rail systems, including Caltrain (San Francisco), 
Metrolink (Los Angeles), Metrolinx (Toronto), RTD (Denver)—to name a few. The fare collection costs 
are part of Revenue Vehicle Hours cost factor. 
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Table 7: CR Operational Characteristics 
Operational Characteristic Total 

Round trip running time (mins) 102 

Peak headway (mins) 5 

Peak vehicles required (4-car consists, not including spares) 80 

Annual Revenue Miles 1,634,724 

Annual Revenue Hours 86,017 

Guideway Miles (total both directions) 30 

The CR alternative has a total of 24 proposed stations, as described further in Section 10.2 . 
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10.4  Four-Supply Operations and Maintenance Cost Model inputs 
As defined in the O&M Methodology, the latest available (2019) NTD submissions were used to develop 
unit costs to estimate O&M costs for each of the three Feasible Alternatives3. For all three Feasible 
Alternatives, a four-supply variable model was used to estimate the O&M costs, using the following unit 
costs:  

• Cost per vehicle revenue hour
• Cost per vehicle revenue mile
• Cost per vehicle required in maximum service
• Cost per guideway mile

The calculations of service statistics and units of service is based on the proposed service plan developed 
for each alternative, as described above. The following tables indicate the unit costs for revenue hour, 
revenue miles, and peak vehicles as developed, based on existing operating systems. While guideway 
O&M costs were developed for each system as shown below, the proposed BRT alternative has 
additional cost input assumptions for its dedicated guideway, as noted below. The LRT and CR guideway 
costs are assumed to be consistent with these similar systems. 

10.4.1 BRT Operating Expense Unit Costs Development 

BRT Unit costs were based upon NYCT’s existing Select Bus Service (SBS) operations. As noted above, 
these SBS routes do not operate within a dedicated guideway or feature dedicated BRT stations, so 
separate annual unit costs were developed for guideway, based upon a range of BRT systems provided 
in the NTD, as well as from cost estimates developed for BRT guideways on other New York City 
projects, such as the MTA’s recent Staten Island West Shore and Utica Avenue transit studies.  

Costs assume the full cost for maintaining a busway and includes street sweeping, snow clearance, 
busway lighting, pavement repairs, etc. Each BRT station O&M cost accounts for cleaning and repairs, 
station lighting, snow removal from public walkways and platforms, cost of elevator and/or escalator 
maintenance, Passenger Information Displays (PIDs) maintenance, etc. The annual O&M costs for BRT 
guideway are as follows:  

• Cost per mile of guideway: $50,000
• Cost per station: $150,000

3 Due to a data anomaly with revenue vehicle hours in 2019 for Long Island Rail Road, the NTD data for commuter 
rail was drawn from the 2018 LIRR data set. 
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Table 8: BRT Operating and Maintenance Expense Items ($2019) 

Source: 2019 Operating Expenses workbook, NTD, (downloaded January 2021) 
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10.4.2 LRT Operating Expense Unit Costs Development 

LRT unit costs were based upon New Jersey Transit’s light rail service and are shown in Table 9. NJ 
TRANSIT’s Hudson Bergen Light Rail Transit (HBLRT) served as a proxy for the BRC’s LRT Alternative 
because they share similar physical and operational characteristics, such as extensive use of dedicated 
ROW with segments of street running, identical LRT vehicle types, similar on-train staffing, unstaffed 
stations, proof of payment fare collection, climatic conditions and comparable New York metropolitan 
area labor rates. Additionally, HBLRT is operated under a Design Build Operate Maintain (DBOM) 
contract and has costs comparable to a contracted BRC LRT service.  

Table 9: Operating and Maintenance Expense Items ($2019) 

Source: 2019 Operating Expenses workbook, NTD, (downloaded January 2021)



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Operational Strategies 

13 

10.4.3 CR Operating Expense Unit Costs Development 

CR unit costs were based upon Long Island Rail Road (LIRR) service and are shown in Table 10. LIRR data 
was used as a basis for the cost inputs for the CR Alternative. It should be noted that the LIRR has a 
higher cost structure than the proposed BRC, given its greater on-train staffing (3+ train crew) than is 
proposed for BRC (two-person train crew). BRC also proposes smaller, simpler stations than some LIRR 
stations (such as large transfer and/or terminal stations as Penn Station, Woodside, Jamaica, Long 
Beach, Babylon, Ronkonkoma, etc.). The commuter rail costs could vary if an independent contractor 
were to operate the system. 

To provide a conservative cost estimate, the LIRR current costs were used, recognizing that there is 
potential to reduce O&M costs if new work rules were negotiated and implemented by either the MTA 
or a contract operator to reduce train crew size and to streamline and provide more flexible work rules 
and other operating efficiencies.  
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Table 10: CR Operating and Maintenance Expense Items ($2019) 

Source: 2019 Operating Expenses workbook, NTD, (downloaded January 2021) 
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10.5  Estimated O&M Costs 
The tables below present the estimated annual O&M costs for the BRT, LRT, and CR alternatives. Note 
that total costs have been rounded to the nearest thousand. They are shown in 2019$ as calculated, as 
well as escalated to 2020$ and 2045$ (build year) for comparison. A 3% annual growth rate was applied 
to escalate the estimated O&M cost to future years. 

Table 11: Estimated BRT O&M Costs 
Item Units Cost/Unit Total 

Vehicle Revenue Hours 87,246 $118.67 $10,353,000 

Vehicle Revenue Miles 1,836,900 $6.54 $12,022,000 

Peak Vehicles Required 22 $72,538 $1,596,000 

Guideway Miles* 

Busway Miles (total both directions) 30 $50,000 $1,500,000 

Stations 23 $150,000 $3,450,000 

TOTAL (2019$) $28,921,000 

TOTAL (2020$) $29,789,000 

TOTAL (2045$) $62,371,000 
*The BRT Guideway Miles cost was developed based on the NYCT Staten Island West Shore AA, and
assumes the full cost for maintaining a busway including street sweeping, snow clearance, busway 
lighting, pavement repairs, etc. Each BRT station O&M cost accounts for cleaning and repairs, station 
lighting, snow removal from public walkways and platforms, cost of elevator and/or escalator 
maintenance, Passenger Information Displays (PIDs) maintenance, etc. 

Table 12: Estimated LRT O&M Costs 
Item Units Cost/Unit Total 

Vehicle Revenue Hours 83,573 $165 $13,798,000 

Vehicle Revenue Miles 1,634,724 $9.30 $15,208,000 

Peak Vehicles Required 57 $290,999 $16,587,000 

Guideway Miles (including stations)* 30 $477,858 $14,336,000 

TOTAL (2019$) $59,929,000 

TOTAL (2020$) $61,727,000 

TOTAL (2045$) $129,242,000 
*LRT Guideway Miles cost includes those items indicated in Table 9, such as Non-Vehicle maintenance
materials (stations), as well as salaries and benefits. 
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Table 13: Estimated CR O&M Costs 
Item Units Cost/Unit Total 

Vehicle Revenue Hours 86,017 $186.74 $16,062,000 

Vehicle Revenue Miles 1,634,724 $9.51 $15,554,000 

Peak Vehicles Required 80 $137,940 $11,035,000 

Guideway Miles* 30 $485,504 $14,565,000 

TOTAL (2019$) $57,216,000 

TOTAL (2020$) $58,932,000 

TOTAL (2045$) $123,392,000 
*CR Guideway Miles cost includes those items indicated in Table 10, such as Non-Vehicle maintenance
materials (stations), as well as salaries and benefits. 
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Addendum: O&M Costs for 2.5 Minute BRT Service 
The following tables reflect a possible increase in peak BRT service from the 5-minute assumed in this 
technical memo to a 2.5 minute headway to provide adequate capacity to handle projected peak period 
BRT ridership. Under this change in frequency, Tables 1, 2, 3 and 11 in this technical memo would be 
replaced by the following modified tables: 

Table 1: Feasible Alternatives with 2.5 Minute Peak BRT Service 

Alternative  Alternative 
Mode Guideway Location 

Specified service 
frequency (headways), 

in minutes 

Peak   Off-Peak 

Propulsion Power 

CR COMMUTER 
RAIL 

Pair of dedicated 
commuter rail tracks 5 10 - 20 Electric 3rd (Rail) 

LRT LIGHT RAIL 
TRANSIT (LRT) 

Pair of dedicated LRT 
tracks 5 10-20 Electric Overhead 

Catenary System (OCS) 

BRT 
BUS RAPID 

TRANSIT 
(BRT) 

2 lane busway 2.5 10-20 Battery Electric bus 
with terminal charging 

Table 2: Proposed BRT Schedule, Including Distance and Travel Time with 2.5 Minute Peak BRT Service 

Schedule Times 
Monday – Friday 
(headway in min) Weekday Trips Miles per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 6am - 10' 72 17 1,224 48 3,456 
6am - 7am - 5' 12 17 204 48 576 
7am - 10am - 2.5' 72 17 1,224 48 3,456 
7am - 10am - 2.5' 72 15 1,080 45 3,240 
10am - 4pm - 5'  144 17 2,448 48 6,912 
4pm - 7pm - 2.5'  72 17 1,224 48 3,456 
4pm - 7pm - 2.5'  72 15 1,080 45 3,240 
7pm - 12am - 10' 60 17 1,020 48 2,880 

Totals 576 9,504 27,216 

Sat, Sun & Holidays 
(headway in min) 

Weekend/Holida
y Trips Miles Per Trip Miles Per Day 

Travel Time 
(min) 

Time Per 
Interval (min) 

12am - 7am - 20 36 17 612 48 1,728 
7am - 12am - 10 216 17 3,672 48 10,368 

Totals 252 4,284 12,096 
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Table 3: BRT Operational Characteristics with 2.5 Minute Peak BRT Service 
Operational Characteristic Total 

Round trip running time (mins) 101 

Peak headway (mins) 2.5 

Peak vehicles required (not including spares) 44 

Annual Revenue Miles  2,884,320 

Annual Revenue Hours 137,340 

Busway Miles (total both directions) 30 

 

Table 11: Estimated BRT O&M Costs with 2.5 Minute Peak BRT Service 
Item Units Cost/Unit Total 

Vehicle Revenue Hours 137,340 $118.67  $16,298,000  

Vehicle Revenue Miles 2,884,320 $6.54  $18,877,000  

Peak Vehicles Required 50 $72,538  $3,627,000  

Guideway Miles*  

Busway Miles (total both directions) 30 $50,000 $1,500,000 

Stations 23 $150,000 $3,450,000 

TOTAL (2019$)  $43,752,000  

TOTAL (2020$)  $45,065,000  

TOTAL (2045$)  $94,355,000  

*The BRT Guideway Miles cost was developed based on the NYCT Staten Island West Shore AA, and 
assumes the full cost for maintaining a busway including street sweeping, snow clearance, busway 
lighting, pavement repairs, etc. Each BRT station O&M cost accounts for cleaning and repairs, station 
lighting, snow removal from public walkways and platforms, cost of elevator and/or escalator 
maintenance, Passenger Information Displays (PIDs) maintenance, etc. 
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Appendix: Estimated O&M Costs Calculation Sheet 



Bay Ridge Connector
CR Transit Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
4 Car Consist
9-Feb-21
Roundtrip Running Time Assumptions

Minutes Phase 8,400 Capacity per hour per direction (PHPD)
46 Terminal to terminal running time 6,243 Northbound AM peak hour ridership demand
5 Layover at Roosevelt Avenue Terminal 74.32% Capacity PHPD versus peak hour ridership demand

46 Terminal to terminal running time 3,074 Ridership at Northbound AM peak hour peak load point
5 Layover at 4 Av Terminal 36.60% Capacity PHPD versus AM peak hour load point

102 Roundtrip running time

Depart Arrive At Depart Arrive At

Equipment
Cycle

4 Av
Terminal

Roosevelt
Avenue

Roosevelt
Avenue
Layover

Roosevelt
Avenue

4 Av
Terminal

4 Av
Terminal
Layover

1 700 746 5 751 836 5
2 705 751 5 756 841 5
3 710 756 5 801 846 5
4 715 801 5 806 851 5
5 720 806 5 811 856 5
6 725 811 5 816 901 5
7 730 816 5 821 906 5
8 735 821 5 826 911 5
9 740 826 5 831 916 5

10 745 831 5 836 921 5
11 750 836 5 841 926 5
12 755 841 5 846 931 5
13 800 846 5 851 936 5
14 805 851 5 856 941 5
15 810 856 5 901 946 5
16 815 901 5 906 951 5
17 820 906 5 911 956 5
18 825 911 5 916 1001 5
19 830 916 5 921 1006 5
20 835 921 5 926 1011 5
1 841 927 5 932 1016 5 <<< One interval at 6 minute headway; subsequent headways at 5 min.
2 846 932 5 937 1021 5 Service after AM peak can reduce to off peak headways.
3 851 937 5 942 1026 5
4 856 942 5 947 1031 5
5 901 947 5 952 1036 5
6 906 952 5 957 1041 5
7 911 957 5 1002 1046 5

Cars
20 Trainsets in peak period revenue service
4 Cars per trainset

80 Total cars in peak period revenue service

4 Protect (standby) train (used to swap out defective trainset with in service failure)
16 20% spare factor

100 Total car fleet - based upon 4 car trainsets

Notes:
1) Assumes 46 minute one way running time. 102 minute roundtrip cycle.
2) 5 minute turn time using drop back crew.
3) No short turns; all revenue service trains operate full length of route.
4) Put ins and out occur from either 65 St Yard or Roosevelt Avenue Terminal.
5) Crew staff schedule will be different from the equipment cycle schedule
6) Protect train assumed to be dispatched from either 65 St Yard or Roosevelt Av Terminal

Equipment Cycle Schedule

Data Analysis and Output



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - Commuter Rail

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Running Time Calculator

62nd St & 8th Ave 0.06 0.52 0.06 0.75 Acceleration Rate (mph per sec) 3
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 3

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 99.14 35.00 11.67 81.93 11.67 1.75 Dwelling Assumption at Each Station (Min) 0.75

62nd St & New Utrecht Ave 0.06 0.80 0.06 0.75

4 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48 Running Time for Entire Corridor (Min) 45.59

18th Ave & 53rd St 0.06 0.64 0.06 0.75 Average Running Speed (MPH) 18.32
5 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0.75 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.06 0.46 0.06 0.75
7 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Running Time (Min) for:

E 16th St & Avenue H 0.06 0.13 0.06 0.75 Section 1: 4th Ave to Flatbush Ave 14.19
8 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59 Section 2: Flatbush Ave to Broadway Junction 18.50

Ocean Avenue & Avenue H 0.06 0.12 0.06 0.75 Section 3: Broadway Junc to Roosevelt Ave 12.90
9 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0.75 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 71.25 35.00 11.67 36.68 11.67 1.00 Section 1: 4th Ave to Flatbush Ave 18.22

Albany Ave & Ave H 0.06 0.36 0.06 0.75 Section 2: Flatbush Ave to Broadway Junction 17.13
11 Utica Avenue 0.52 Yes 0.52 74.94 35.00 11.67 41.82 11.67 1.09 Section 3: Broadway Junc to Roosevelt Ave 20.15

Utica Ave & Farragut Rd. 0.06 0.41 0.06 0.75
12 Ralph Avenue 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0.75
13 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Avenue D 0.06 0.31 0.06 0.75
14 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0.75
15 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderen Ave 0.06 0.34 0.06 0.75
16 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderen Ave 0.06 0.28 0.06 0.75
17 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & East New York Ave 0.06 0.31 0.06 0.75
18 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0.75
19 Wilson Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0.75
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 103.92 35.00 11.67 91.19 11.67 1.91

Myrtle Ave & 61st St 0.06 0.89 0.06 0.75
21 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

750'  West of 69th St. 0.06 0.74 0.06 0.75
22 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0.75
23 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0.75
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 112.89 35.00 11.67 109.70 11.67 2.22

Roosevelt Ave & 70th St 0.06 1.07 0.06 0.75

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58



Bay Ridge Connector
LRT Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
3 Car Consist
9-Feb-21
Roundtrip Running Time Assumptions Data Analysis and Output

Minutes Phase 3,600 Capacity per hour per direction (PHPD)
40 Alignment End-to-End running time 6,521 Northbound AM peak hour ridership demand
3 Alignment End to Terminal running time 181.14% Capacity PHPD versus peak hour ridership demand
5 Layover at Roosevelt Avenue & 74 St 3,273 Ridership at Northbound AM peak hour peak load point

40 Terminal to terminal running time 90.92% Capacity PHPD versus AM peak hour load point
3 Alignment End to Terminal running time
5 Layover at 4 Av Terminal

96 Roundtrip running time

Depart Arrive At Depart Arrive At

Equipment
Cycle 4 Av Terminal

Roosevelt
Avenue

Roosevelt
Avenue & 74 St
Layover (mins)

Roosevelt
Avenue & 74 St 4 Av Terminal

4 Av Terminal
Layover (mins)

1 700 743 5 748 831 5
2 705 748 5 753 836 5
3 710 753 5 758 841 5
4 715 758 5 803 846 5
5 720 803 5 808 851 5
6 725 808 5 813 856 5
7 730 813 5 818 901 5
8 735 818 5 823 906 5
9 740 823 5 828 911 5

10 745 828 5 833 916 5
11 750 833 5 838 921 5
12 755 838 5 843 926 5
13 800 843 5 848 931 5
14 805 848 5 853 936 5
15 810 853 5 858 941 5
16 815 858 5 903 946 5
17 820 903 5 908 951 5
18 825 908 5 913 956 5
19 830 913 5 918 1001 5
1 836 919 5 924 1007 5 <<< One interval at 6 minute headway; subsequent headways at 5 minutes.
2 841 924 5 929 1012 5 Service after AM peak can reduce to off peak headways.
3 846 929 5 934 1017 5
4 851 934 5 939 1022 5
5 856 939 5 944 1027 5
6 901 944 5 949 1032 5
7 906 949 5 954 1037 5
8 911 954 5 959 1042 5

Cars
19 Trainsets in peak period revenue service
3 Cars per trainset

57 Total cars in peak period revenue service

3 Protect (standby) train (used to swap out defective trainset with in service failure)
11.4 20% spare factor

12 Rounded 20% spare factor (up to next 3 car trainset)
72 Total car fleet - based upon 3 car trainsets
24 Total trainsets

Notes:
1) Assumes 43 minute one way running time. 96 minute roundtrip cycle.
2) LRT service extended to the Victor A Moore Terminal via street running along Roosevelt Av.
3) 5 minute turn time at terminals.
4) No short turns; all revenue service trains operate full length of route.
5) Put ins and out occur from 65 St Yard.
6) Crew staff schedule will be different from the equipment cycle schedule
7) Protect train assumed to be dispatched from 65 St Yard.

Equipment Cycle Schedule



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - LRT

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Running Time Calculator

62nd St & 8th Ave 0.06 0.52 0.06 0.5 Acceleration Rate (mph per sec) 3
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 3

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 99.14 35.00 11.67 81.93 11.67 1.75 Dwelling Assumption at Each Station (Min) 0.5

62nd St & New Utrecht Ave 0.06 0.80 0.06 0.5

4 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48 Running Time for Entire Corridor (Min) 39.84

18th Ave & 53rd St 0.06 0.64 0.06 0.5 Average Running Speed (MPH) 20.97
5 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0.5 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.06 0.46 0.06 0.5
7 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Running Time (Min) for:

E 16th St & Avenue H 0.06 0.13 0.06 0.5 Section 1: 4th Ave to Flatbush Ave 12.44
8 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59 Section 2: Flatbush Ave to Broadway Junction 16.00

Ocean Avenue & Avenue H 0.06 0.12 0.06 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.40
9 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0.5 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 71.25 35.00 11.67 36.68 11.67 1.00 Section 1: 4th Ave to Flatbush Ave 20.78

Albany Ave & Ave H 0.06 0.36 0.06 0.5 Section 2: Flatbush Ave to Broadway Junction 19.81
11 Utica Avenue 0.52 Yes 0.52 74.94 35.00 11.67 41.82 11.67 1.09 Section 3: Broadway Junc to Roosevelt Ave 22.80

Utica Ave & Farragut Rd. 0.06 0.41 0.06 0.5
12 Ralph Avenue 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0.5
13 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Avenue D 0.06 0.31 0.06 0.5
14 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0.5
15 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderen Ave 0.06 0.34 0.06 0.5
16 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderen Ave 0.06 0.28 0.06 0.5
17 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & East New York Ave 0.06 0.31 0.06 0.5
18 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0.5
19 Wilson Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 103.92 35.00 11.67 91.19 11.67 1.91

Myrtle Ave & 61st St 0.06 0.89 0.06 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

750'  West of 69th St. 0.06 0.74 0.06 0.5
22 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0.5
23 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 112.89 35.00 11.67 109.70 11.67 2.22

Roosevelt Ave & 70th St 0.06 1.07 0.06 0.5

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58



Bay Ridge Connector
BRT Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
1 BRT vehicle consist
9-Feb-21

Minutes 1,200 Capacity per hour per direction (PHPD)
42 Alignment End-to-End running time 5,382 Northbound AM peak hour ridership demand
3 Alignment End to Terminal running time 448.50% Capacity PHPD versus peak hour ridership demand
5 Layover at Roosevelt Avenue Terminal 2,613 Ridership at Northbound AM peak hour peak load point

42 Terminal to terminal running time 217.75% Capacity PHPD versus AM peak hour load point
3 Alignment End to Terminal running time
1 Customer alighting at 4 Av Terminal + U turn to departures platform
5 Layover at 4 Av Terminal

101

Depart Arrive At Depart Arrive At

Equipment
Cycle 4 Av Terminal

Roosevelt
Avenue

Roosevelt
Avenue Layover

(mins)
Roosevelt

Avenue 4 Av Terminal

4 Av customer
discharge & bus

U turn time
4 Av Terminal
Layover (mins)

1 700 745 5 750 835 1 5
2 705 750 5 755 840 1 5
3 710 755 5 800 845 1 5
4 715 800 5 805 850 1 5
5 720 805 5 810 855 1 5
6 725 810 5 815 900 1 5
7 730 815 5 820 905 1 5
8 735 820 5 825 910 1 5
9 740 825 5 830 915 1 5

10 745 830 5 835 920 1 5
11 750 835 5 840 925 1 5
12 755 840 5 845 930 1 5
13 800 845 5 850 935 1 5
14 805 850 5 855 940 1 5
15 810 855 5 900 945 1 5
16 815 900 5 905 950 1 5
17 820 905 5 910 955 1 5
18 825 910 5 915 1000 1 5
19 830 915 5 920 1005 1 5
20 835 920 5 925 1010 1 5
1 841 926 5 931 1016 1 5 <<< One interval at 6 minute headway; subsequent headways at 5 minutes.
2 846 931 5 936 1021 1 5 Service after AM peak can reduce to off peak headways.
3 851 936 5 941 1026 1 5
4 856 941 5 946 1031 1 5
5 901 946 5 951 1036 1 5
6 906 951 5 956 1041 1 5
7 911 956 5 1001 1046 1 5

Vehicles
20 BRT vehicles in peak period revenue service
1 BRT vehicles per consist

20 Total BRT vehicles in peak period revenue service
22 Total peak BRT Vehicle requirement, including standby vehicles

2 Protect (standby) vehicle (to swap out defective vehicles and/or to allow longer battery charging)
4 20% spare factor

26 Total BRT fleet

Notes:
1) Assumes 45 minute one way running time. 101 minute roundtrip cycle.
2) 5 minute turn time + 1 minute to discharge customers and U turn bus from arrivals to departures platform at 4 Av Terminal.
3) No short turns; all revenue service BRT vehicles operate full length of route.
4) Put ins and out occur from either 65 St Yard or Roosevelt Avenue Victor A Moore Terminal.
5) Crew staff schedule will be different from the equipment cycle schedule.
6) Protect vehicle assumed to be dispatched from either 65 St Yard or Roosevelt Av Terminal.
7) Vehicles top up recharge at terminals as needed. May swap out with protect vehicle if longer charging time needed.
8) Each roundtrip is ~30 miles.
9) Other NYCT or MTA Bus vehicles that could use a portion of the BRC corridor are not included in this analysis.

Equipment Cycle Schedule

Roundtrip Running Time Assumptions
Phase

Roundtrip running time

Data Analysis and Output



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - BRT

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 67.35 35.00 17.50 47.30 17.50 1.37 Running Time Calculator

62nd St & 8th Ave 0.09 0.46 0.09 0.5 Acceleration Rate (mph per sec) 2
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 2

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 80.94 35.00 17.50 76.10 17.50 1.85 Dwelling Assumption at Each Station (Min) 0.5

62nd St & New Utrecht Ave 0.09 0.74 0.09 0.5
4 18th Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58 Running Time for Entire Corridor (Min) 42.07

18th Ave & 53rd St 0.09 0.58 0.09 0.5 Average Running Speed (MPH) 19.85
5 McDonald Avenue 0.36 Yes 0.36 50.91 35.00 17.50 19.53 17.50 0.91

McDonald Ave & Elmwood Ave 0.09 0.19 0.09 0.5 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.09 0.40 0.09 0.5
7 East 16th Street 0.24 Yes 0.24 41.57 35.00 17.50 7.19 17.50 0.70 Running Time (Min) for:

E 16th St & Avenue H 0.09 0.07 0.09 0.5 Section 1: 4th Ave to Flatbush Ave 13.22
8 Ocean Avenue 0.23 Yes 0.23 40.69 35.00 17.50 6.16 17.50 0.69 Section 2: Flatbush Ave to Broadway Junction 16.97

Ocean Avenue & Avenue H 0.09 0.06 0.09 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.88
9 Flatbush Avenue 0.62 Yes 0.62 66.81 35.00 17.50 46.27 17.50 1.35

Flatbush Ave & E 32nd St 0.09 0.45 0.09 0.5 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 58.17 35.00 17.50 30.84 17.50 1.10 Section 1: 4th Ave to Flatbush Ave 19.56

Albany Ave & Ave H 0.09 0.30 0.09 0.5 Section 2: Flatbush Ave to Broadway Junction 18.67
11 Utica Avenue 0.52 Yes 0.52 61.19 35.00 17.50 35.99 17.50 1.18 Section 3: Broadway Junc to Roosevelt Ave 21.87

Utica Ave & Farragut Rd. 0.09 0.35 0.09 0.5
12 Ralph Avenue 0.64 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Ralph Ave & Chase Ct 0.09 0.47 0.09 0.5
13 Remsen Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Avenue D 0.09 0.25 0.09 0.5
14 Linden Blvd 1.01 Yes 1.01 85.28 35.00 17.50 86.39 17.50 2.02

Linden Blvd & Junius St 0.09 0.84 0.09 0.5
15 Livonia Avenue 0.45 Yes 0.45 56.92 35.00 17.50 28.79 17.50 1.06

Livonia Ave & Van Sinderen Ave 0.09 0.28 0.09 0.5
16 Sutter Avenue 0.39 Yes 0.39 52.99 35.00 17.50 22.61 17.50 0.96

Sutter Ave & Van Sinderen Ave 0.09 0.22 0.09 0.5
17 Atlantic Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Atlantic Ave & East New York Ave 0.09 0.25 0.09 0.5
18 Broadway Junction 0.21 Yes 0.21 38.88 35.00 17.50 4.10 17.50 0.65

Broadway & Truxton St 0.09 0.04 0.09 0.5
19 Wilson Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58

Wilson Ave & Moffat St 0.09 0.58 0.09 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 84.85 35.00 17.50 85.36 17.50 2.01

Myrtle Ave & 61st St 0.09 0.83 0.09 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75

750'  West of 69th St. 0.09 0.68 0.09 0.5
22 Eliot Avenue 0.73 Yes 0.73 72.50 35.00 17.50 57.59 17.50 1.54

Eliot Ave & Lutheran Ave 0.09 0.56 0.09 0.5
23 Grand Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27

Grand Ave & 79th St 0.09 0.40 0.09 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 92.17 35.00 17.50 103.87 17.50 2.31

Roosevelt Ave & 70th St 0.09 1.01 0.09 0.5

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58
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10.4.1  Overview 
The Brooklyn‐Queens Connector Feasibility and Alternatives Analysis Study (“Bay Ridge Connector (BRC) 
Study”), under Task 8, developed the Initial Access Alternatives, which were identified to meet the 
study’s goals and objectives of creating efficient and effective transit improvements within the BRC LIRR 
Bay Ridge Branch and CSX Fremont Secondary freight rail right‐of‐way (ROW). The approximately 15‐
mile rail corridor runs, from south to north, the full length of the Bay Ridge Branch from Sunset Park in 
Brooklyn to Fresh Pond Yards in Queens, and then north on the Fremont Secondary to just south of its 
connection with the Hell Gate Branch in Astoria, Queens. As part of this process, the northernmost 
terminal station for the BRC Corridor was set at Roosevelt Avenue to provide reasonable transit 
connections with adequate space for a station and turn‐around functions. Under Task 9, these were 
narrowed down to the following three Feasible Alternatives based on their greater likelihood of meeting 
the same study goals and objectives while dropping any avoiding the introduction of diesel‐powered 
transit service in the corridor: 

 Commuter Rail (CR) – two dedicated passenger service tracks for electric‐powered commuter 
rail equipment (the CR equipment is the only one of the three modes considered that can 
operate on (if needed) or adjacent to rail freight tracks).  

 Light Rail (LRT) – two dedicated passenger service tracks for electric‐powered LRT equipment 
 Bus Rapid Transit (BRT) – two dedicated passenger service roadways for battery electric‐

powered articulated buses, following effectively the same alignment as the LRT.  

It is assumed that all modes would be providing “transit” service, with the same fares and free transfers 
to interconnecting local transit modes provided by existing (MTA) bus and subway service. The interior 
of the CR cars would therefore have similar type of seating and standing layouts found on NYCT subway 
cars to provide more passenger capacity and easier entry and exit than traditional 3‐and‐2 seating with 
limited standing room and no restrooms. LRT and BRT vehicles would be modelled on the bus vehicles 
operated by either NYCT or MTA Bus. LRT vehicles would be based on railcars generally in use by peer 
agencies with light rail systems. 

All modes are assumed to operate at 5‐minute headways in the weekday peak hours with off‐peak 
headways of up to 10 minutes for off‐peak periods, providing service to 24 stations between Sunset Park 
(4th Ave./65th St,)in Brooklyn and Jackson Heights (Roosevelt Ave./Broadway)as shown in Error! 
Reference source not found.. 

The purpose of this memo is to briefly review some of the institutional issues and constraints that would 
potentially be raised by the type of transit services being considered within the BRC Corridor, looking 
specifically at: 

 possible interconnecting services, where service under one or more of the alternatives could 
also connect with and run on another existing or proposed transit corridor or service, 

 developing short‐ and long‐term strategies involving components of the proposed BRC services 
or in possible connecting or intersecting services to make both existing and new services more 
feasible and viable,  
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 opportunities for proposed alternatives to take advantage of local or regional economic 
development or redevelopment growth, where the new service could support these growth 
areas and programs and vice versa 
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Figure 1: Proposed BRC Corridor and Stations 
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 institutional issue of Third Party Operation of LRT/BRT/Commuter Rail Service for this project, 
including fares and free transfers between BRC and MTA or Non‐MTA services and Capital Cost 
contribution to maintenance of the infrastructure and replacement of facilities that are used by 
both 3rd party and MTA/CSX especially for the Commuter Rail Option, and  

 the challenges of extending a passenger service alignment on the Fremont Secondary segment 
of the corridor, a currently all‐freight branch owned by CSX and an important element in the 
limited rail freight network serving New York City and Long Island. NYSDOT would be another 
interested party in any major changes in the use of that segment of the overall rail network. 
 
 

10.4.2  Potential Interconnecting Services   
The three Feasible Alternatives would provide approximately the same type of transit service to the same 
24 stations along  the corridor. However,  for  the  rail  transit options – CR and LRT –  the opportunities  
potential for interlined services (BRC trains operating along other transit service corridors) would likely be 
very limited and basically not feasible within the context of the goals and objectives of these new services. 
BRT vehicles, however, could leave the ROW and operate on the existing street network.  

Potential LRT Connections 

The LRT  service can effectively operate on dedicated LRT  tracks, or on  shared  tracks used by heavier 
passenger or  freight rail modes under special circumstances where the  two are temporally separated, 
such  as  NJ  TRANSIT’s  34‐mile  long  River  Line  between  Trenton  and  Camden  NJ.  The  shared  use  of 
approximately 29.5 of the route’s 34‐mile corridor’s track by LRT and rail freight is made possible by its 
roughly 6AM – 9PM LRT service window during which 15‐minute to 30+ minute service is provided with 
no competing freight traffic, as shown in Figure 2 (Source: USDOT, Federal Transit Administration, Safe 
Transit in Shared Use. FTA Report No. 0008. July 2011). The primarily CSX rail freight service in the corridor 
occurs during evening hours. This arrangement would not be possible due  for  the BRC Corridor’s LRT 
service due to its frequency throughout the day and evening.   

Figure 2 NJ TRANSIT's River Line Shared Rail Corridor  
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Potential CR Connections 

The potential for a CR service connection to another commuter rail line that is near or intersects with the 
BRC Corridor (the LIRR’s Port Washington Branch or Main Line) is limited by the following factors: 

 Physically making  such  a  rail  connection  to  either  of  these  existing  lines,  despite  their  close 
proximity as shown in  

 Figure 3 would be very complex and disruptive to existing services to design and construct, and 
would likely involve extensive property acquisition and very high costs. 

 Introducing a new service into either of these lines – both among the busiest in the LIRR system – 
would  reduce  the  effective  capacity  in  sections  of  these  lines  that  are  already  capacity‐
constrained,  requiring  service  reductions at  stations along  the Main  Line and  rippling back  to 
effect service on other connecting LIRR branches.   

 

Figure 3 Proximity of BRC Corridor to Port Washington Branch and Main Line 

 

The Lower Montauk Branch is currently diesel‐only and would require a full reconstruction of most of its 
rail infrastructure if planned to handle regular rail passenger service. This plan, which would be expensive 
to construct and disruptive to freight operations within the BRC Corridor and along the Lower Montauk 
during and after its implementation, would be providing a rail connection to Jamaica Station that is already 
available  from many  areas  and  could be  reached  through  a more  effective proposed  transfer  at  the 
proposed alignment’s Atlantic Avenue Station on the Atlantic Branch to both Downtown Brooklyn and 
Jamaica Station. 

Potential BRT Connections 

It would always be physically possible for vehicles from the proposed BRT service on the BRC Corridor to 
operate  along  other  bus  transit  corridors  given  that  no  tracks  are  required.  However,  unless  the 
connection were to a fully dedicated BRT alignment, any such inter‐running operation would not be able 
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to maintain  the  regular  5‐minute  headways  that would  be maintainable with  the  BRC  Corridor  BRT 
operation. The resulting delays would affect operations within the BRC Corridor. The MTA  is currently 
studying  the  feasibility  of  enhancing  transit  service  along Utica  Avenue  in  Brooklyn, which  currently 
includes the B‐46 SBS bus service supported by exclusive bus  lanes. The Bay Ridge Branch passes over 
Utica Avenue (see Figure 4) where a BRC Corridor BRT station is planned.   

If the Utica Avenue Study were to recommend a dedicated BRT system along portions of Utica Avenue, it 
might be possible in the future to allow buses from that alignment or similar connecting corridors with 
BRT‐type routes with similar bus vehicles and systems to transfer to a portion of the BRC alignment where 
it could take full advantage of the fully dedicated alignment for the remainder of its route.   

Figure 4 Bay Ridge Branch Crossing of Utica Avenue with Existing SBS Bus Lanes on Utica Avenue 

 

The BRC Corridor BRT alternative assumes an at‐grade BRT station at Utica Avenue. In addition to any cost 
associated with property and construction cost to fully connect the BRC’s BRT alignment to a similar BRT 
system along Utica Avenue, the impact of additional buses from Utica Avenue on the corridor would take 
up operating  capacity on  the BRT operations. The  feasibility of  a BRC  connection  to  any  intersecting 
corridor  with  similar  BRT  operations  would  need  to  be  addressed  as  part  of  future  planning  and 
engineering studies for both the BRC and other corridors proposed for BRT service in the future.   

10.4.3  Potential Public and Private Operators with Shared Transit Fares  
The proposed BRC Corridor transit operation would have the same fare system as the MTA’s subway 
and bus systems, including free transfers to other local transit routes. If the operator were one of MTA’s 
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current service providers, the fare collection should not pose an issue.  If the BRC system were a private 
operation and the fares collected go to the private operator, the handling of these transfers would be 
part of a required agreement on fare levels and revenue allocation, similar to those that the MTA has in 
place with Nassau County and Westchester County bus systems.  

This issue would be much more complicated for a 24‐station, 14‐mile transit corridor. Depending on the 
project delivery method chosen, including those (e.g., DBOM) involving shared revenue and cost 
responsibilities, financing, etc., these issues can be worked out. There are, for example, some free or 
discounted transfers between NJ TRANSIT rail and bus routes and the DBOM‐operated HBLRT. If a 
private operator is involved, the eventual solution to these matters will be part of the overall business 
agreement with the MTA, covering issues from project approval, financing and delivery to operations 
and maintenance.   

 

10.4.4  Potential Public ‐Private Sector Institutional: Transit Operator with 
Alignment on Private Rail Freight Line 

As shown in Error! Reference source not found., the Fremont Secondary, which is owned by CSX 
Transportation, carries CSX, Canadian Pacific (CP) and Providence & Worcester (P&W) freight trains 
between Oak Point Yard in the Bronx and Fresh Pond Yard in Queens, where it connects with the New 
York & Atlantic (NY&A) operations, which operates on the MTA‐owned Bay Ridge and Lower Montauk 
Branches. Of the BRC Corridor’s proposed 13.92‐mile alignment from 4th Avenue in Sunset Park, 
Brooklyn and Roosevelt Avenue in Jackson Heights, Queens, roughly 11.2 miles (from the Fresh Pond 
Yard to the 65th Street Yard), 80% of the overall alignment, is owned by the MTA LIRR while CSX controls 
the remaining roughly 2.7 miles going north in Queens to the proposed Roosevelt Avenue station.  

Adding passenger service to the currently all‐freight CSX‐owned Fremont Secondary will involve 
institutional challenges involving a private rail freight operation with multiple railroads using this 
segment on a regular basis. NYSDOT and New York City Economic Development Corporation – both 
stakeholders with a vested interest in the BRC Corridor – are other interested parties, both of which 
work with CSX to identify and help implement improvements to this key freight link to Brooklyn, 
Queens, and Long Island.  The Association of American Railroads (AAR) realizes that a substantial 
majority of passenger rail service, both commuter and intercity, operate on private rail freight tracks, 
and while supporting the idea of cooperatively moving both passengers and freight on the same rail 
infrastructure, it recommends the following policy:  

In addition, most of the higher speed and intercity passenger rail projects under development nationwide 

plan to use freight‐owned facilities. Host freight railroads follow these principles when considering 

proposals for commuter or passenger rail service:1 

 Safety First: Safety…has to come first when it comes to passenger or commuter trains sharing 
track or rights‐of‐way with freight trains. 

 
1 Association of American Railroads, Passenger Rail Policies (December 2020). 
https://www.aar.org/article/passenger‐rail‐policies/ 
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 Access and Capacity: Passenger rail use of freight rail corridors should not compromise freight 
railroads’ ability to serve present or future customers. 

 Full Compensation: Freight railroads should be compensated for the use of their tracks and not 
subsidize commuter or passenger railroads. 

 Each Situation is Different: Each project involving passenger rail on freight‐owned corridors has 
unique challenges and circumstances that should be evaluated on a case‐by‐case basis. 

The Fremont Secondary and the proposal to introduce transit‐level passenger into it certainly represents 
these types of challenges. Resolving these issues would require considerable institutional cooperation 
among public and private sector stakeholders to define the potential benefits and tradeoffs among all 
parties that would be necessary for this type of proposal to move forward.    

 

10.4.5  Potential Short‐ and Long‐Term Strategies for Elements of BRC Alignment  

The proposed 14 ‐mile alignment if implemented would be the longest new transit alignment within New 
York City in many years. Like many similar transit alignments across the country, the BRC alignment could 
be developed in phased segments to manage limited funding, with phasing potentially defined for possible 
connections to other planned transit investments in the same timeframe. Assuming that federal funding 
would be sought for the project, such  initial segments would need to meet the FTA’s criteria for minimum 
operating segment (MOS). The goal is to ensure that any such segment would provide be a “cost‐effective 
solution” that “… must be able to function as a stand‐alone project and not be dependent on any future 
segments being constructed.”2  

One MOS section could be to develop part or all of the alignment’s Brooklyn segment first, given that 
collectively the Brooklyn portion of the BRC Primary Project Area has 70% of the corridor’s population and 
75% of its employment, which is reflected in its projected 84% of the ridership. Potential segments could 
include: 

 Phase 1 (MOS) ‐ Sunset Park (4th Ave.) to Utica Avenue Station. This 5.5 mile, 11‐station segment 
would  include  roughly  38%  of  the  alignment’s  length  and  55%  of  the  projected  full‐corridor 
ridership.  It  could potentially be planned  in  connection with one of  the Utica Avenue  transit 
improvements presently being considered by the MTA (see Section 10.4.2). 

 Phase  2  ‐  Extension  to Atlantic Avenue/Broadway  Junction  Station.  This  3.5 mile,  7‐station 
segment (25% of alignment’s length) would provide additional subway connections as well as a 
LIRR Atlantic Branch transfer, and account for 27% of the projected full‐corridor ridership. This 
connection would be more  important with service  increases associated with the LIRR East Side 
Access project, which would provide more frequent connections to both Downtown Brooklyn and 
Jamaica Station.  

The Broadway Junction station, which is included in the proposed BRC alignment, would provide 
connections  to numerous  subway  lines but  very expensive  to  construct due  to  complications 
raised by the East New York Tunnel. To be included as part of the overall system, it would have to 

 
2 USDOT, FTA. Capital Investment Program Guidance and Application Instructions. Circular FTA C 9300.1B, 
November 2008. 
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be constructed under Phase 2.  If not  included, many of  the riders  that would use  that station 
would shift to others, including the Wilson, Atlantic and  Sutter Avenue stations) but would still 
result in a projected 7% loss in overall ridership. If the Broadway Junction Station were removed, 
this Phase 2 segment would likely need to extent to Wilson Avenue. The 27% of corridor ridership 
with Broadway Junction included would fall to 21% with the station removed. 

 Phase 3 ‐ Extension to Metropolitan Avenue Queens. This 2.3 mile extension into Queens (19% 
of the alignment’s length) would include three stations, two of which would provide important 
connections to existing subway lines:  Wilson Avenue ‐‐ the last station in Brooklyn and with direct 
transfer to L line; Myrtle Avenue – the southernmost station in Queens; and Metropolitan Avenue 
– just north of the Lower Montauk Branch, the terminus of the existing M subway line, and the 
first station on the Fremont Secondary portion of the BRC Corridor.  

As noted above, Wilson Avenue, with its direct connection to the L line, would handle some of the 
transferring  riders  that  would  use  Broadway  Junction  if  that  station  remained  in  the  BRC 
alignment.  This  segment  would  therefore  account  for  9%  of  the  corridor’s  ridership with  a 
Broadway Junction Station included and 13% if Broadway Junction were removed, primarily due 
to these transfers. 

 Phase 4  ‐  Extension to Roosevelt Avenue Terminal Station ‐  the 2.5 mile section (18% of the 
corridor’s  length) with the overall BRC alignment’s  last   3 stations:   Eliot Avenue and Avenue – 
0.58 miles apart in the Middle Village and Elmhurst neighborhoods, respectively, with no subway 
connections; and the Roosevelt Avenue Station, the alignment’s northern terminus with subway 
and bus line transfers (including shared‐station direct transfers for the BRT and LRT Alternatives).  
Phase 4 account for approximately 9% of the projected total project ridership.   

When considering possible MOS alignment phasing, the density‐driven higher ridership potential in the 
Brooklyn section of  the alignment and  frequent connections  to existing subway  lines support phasing 
development  from  the  south  to  the north. This choice  is  further  strengthened by  the more extensive 
engineering and construction challenges  in the northern portion of the alignment (e.g., East New York 
tunnel, Evergreen Cemetery (tunneling for CR alternative, street‐running segments for LRT and BRT) and 
the complications of developing new rail infrastructure on the CSX‐controlled Fremont Secondary vs. the 
MTA‐controlled Bay Ridge Branch. The range of possible phasing plans and the planning, engineering and 
financial bases for them will be developed during future planning and design phases of both this corridor 
as well as possible connecting corridors. 

10.4.6  Synergies with Local/Regional Economic Development 
Task 3 looked at the on‐going and potential future development and redevelopment plans within the 
Primary Study Area, where the potential for station‐area transit‐oriented development could occur, 
strengthening these plans and providing a broader ridership base for the proposed services.  Some of 
these areas include: 

 Bay Ridge/Sunset Park – continued growth in commercial, industrial and institutional sectors 
within the business and industrial complex at Industry City and Brooklyn Army Terminal and the 
expansion of the NYU hospital and related medical offices between 1st and 2nd Avenues, as well 
as development points to the east, like the commercial corridor on 8th Avenue where retail and 
office space is planned near the 8 Av N train station. Development programs like those in the 
Bay Ridge Special District and the Southwest Brooklyn Industrial Business Zone, will continue  to 
encourage manufacturing and industrial uses, and the Sunset Park’s Vision Plan looks to build on 



MTA Brooklyn‐Queens Connector Feasibility & Alternatives Analysis Study 

Technical Memorandum: Institutional Consideration and Constraints 
 

Page 11 
 

the area’s transportation resources for the efficient movement of goods, sustainable industrial 
growth, and green activities – something that a new transit link within the BRC Corridor could 
further support. Areas in Sunset Park and extending into Borough Park between 8th and 14th 
Avenue between 61st and 62nd Streets are directly adjacent to a proposed BRC station as well 
as several subway lines.  

 Borough Park is expecting more housing development and an influx of residents, especially in 
the area immediately adjacent to the corridor, including a 12‐14‐story residential building that 
includes an overbuild over the Bay Ridge Branch rail cut. The Borough Park Special Mixed‐Use 
District and the Ocean Parkway Special District support commercial and residential mixed‐
growth while maintaining historic streetscapes, while underutilized light industrial areas near 
BRC alignment stations could draw a greater concentration of commercial activity in this area, 
possibly justifying higher density commercial or mixed‐used districts. 

 Mapleton/Midwood/East Flatbush. These neighborhoods are experiencing calls for higher‐
density developments, as well as relatively modest densities in TOD‐style development around 
subway stations. The Flatbush Junction hub (Flatbush and Nostrand Avenues) has single‐story 
commercial areas that are likely headed toward mixed‐use commercial uses, while East 
Flatbush’s Flatlands/Fairfield Industrial Business Zone continues to support manufacturing and 
industrial uses, all of which could be supported by BRC’s greater transit accessibility.  

 Canarsie/Brownsville/New Lots. Much of this area is currently focused on freight‐ and logistics‐
related activities, which could be complemented by light industrial and manufacturing, 
especially with greater workforce access that BRC service could help to support. The main 
corridor of Linden Boulevard is prime for extensive mixed‐use redevelopment and economic 
growth and building off of the nearby Brookdale Medical Center complex.  

 East New York.  This area’s several special districts and planning activities like the East New 
York’s Neighborhood Plan encourage major commercial development and economic investment 
in line with the industrial uses within the East New York Industrial Business Zone, while the 
Special Mixed ‐Use District around Atlantic Avenue encourages mixed‐use commercial and 
residential development generating 24/7‐type economic and residential vitality that BRC service 
to this area could  strongly support.  
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Figure 5 East New York: Broadway Junction ‐ Atlantic Ave. Station Area 

 

The area around the Broadway Junction Subway Station Complex Figure 5 and the area directly 
adjacent Atlantic Avenue Station (LIRR Atlantic Branch. L subway line) could develop into a more 
CBD‐style hub with higher density development, with BRC service adding to and connecting to 
the six subway lines and LIRR service in the area.  

 Maspeth/Elmhurst/Woodside. Current development services these area’s dense and diverse 
populations, and large‐scale affordable housing developments are tied to transit access, 
especially the #7 Flushing Line corridor. BRC service could provide further coverage and transit 
connectivity to support this growing area of Queens.  

Overall, there will be many opportunities for the BRC service as proposed to work synergistically with 
local residential, commercial, industrial and institutional development plans along the corridor. The 
connections provided by the proposed service need to be combined with appropriate land use controls 
and development incentives to allow appropriate TOD‐type growth to occur.  The FTA’s New Start and 
Small Start capital investment grant funding programs, in its evaluation of the potential economic and 
transportation viability of applicants’ request for funding, focus on land use and zoning within walking 
distance of the proposed station’s and the level of governmental support for appropriate station‐area 
development plans and programs.3  

The  image  in Figure 5 shows both the opportunities for a well‐served area to evolve  into a viable TOD 
district  and  the  challenges  to  such  change.  The  area  has  a  history  of  freight  and  passenger  rail 
infrastructure: local streets below darkening rail viaducts, depressed freight track sections, large subway 
storage yards and maintenance facilities, and highway‐like roadway sections that divide neighborhoods 
and  limit active street  life. Multiple‐unit residential buildings that have a dilapidated  freight  track cut‐
section  behind  them  and  large  open  bus  storage  areas  across  the  street  show  the  type  of  land  use 
juxtaposition and underlying zoning that would not allow appropriate TOD community and commercial 
development to occur.  The NYCT subway yard and maintenance facility could possibly be an overbuild 

 
3 FTA Federal Grant Programs ‐ Capital Investment Grants (2019) 
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opportunity to create a building site to take full advantage of the site’s accessibility while reducing the 
isolating effect of the yard’s presence of a on the surrounding community.    

As with other topics discussed in this memo, the feasibility of a yard overbuild concept at this location or 
of specific plans to support transit‐supported redevelopment at various points along the BRC Corridor will 
be addressed as part of future planning and engineering studies. However, this initial review of possible 
areas of opportunity along the corridor and the robust  level and bi‐directional pattern of the service’s 
projected ridership  indicate the potential for a solid synergy between economic development and the 
cost‐effective viability of the proposed service, and that this potential should be an important factor when 
reviewing this as a possible future transit investment.     
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10.5.1. Property Acquisition Summary  

There is the potential for property impacts, including potential property acquisition, due to construction 
of any of the BRC Feasible Alternatives, -- Commuter Rail Transit, LRT and BRT. The methodology used to 
identify potential property impacts was based on the width of the potentially required right-of-way to 
develop each alternative’s alignment, including proposed tracks,  guideway, stations/platforms, relocated 
freight tracks and potential substation/yards. There is potential need for property acquisition where the 
required space for these alignment elements would not be available within the existing ROW. The 
property impact identification, although not based on survey or design work, provides a high-level 
analysis using CAD-based alignment concepts and existing GIS data sources to  provide a conservative 
estimate of the approximate location and scale of potential property acquisition. These analyses will be 
further refined during future design and engineering studies of the eventually selected alternatives.  

Proposed Trackage Guideway: As shown in Figure 1, the ROW space required for trackage guideway or 
platforms for the Commuter Rail alternative is assumed to be 20 feet away from the proposed track/lane 
centerline – an additional approximately 12 feet beyond the regular approximately 8-foot centerline 
offset to account for the space needed as an offset from adjacent property lines. This would result in a 
total ROW space of approximately 54 feet from outer edge to outer edge to accommodate, for example, 
two additional commuter rail tracks, consistent with the conceptual engineering plan and profiles 
presented in Technical Memo 10.D.5, Conceptual Engineering Plan and Profile, which provides further 
information about cross-sections with required operational space, setbacks and other factors related to 
ROW requirements.  

Proposed Station/Platform: The width of the dedicated guideway would expand to accommodate 
station platforms and other special commuter rail, LRT and BRT components. Where there are side 
stations/platforms, the required ROW space was shifted outward 10 additional feet beyond the 
proposed platform width (see Figure 1).  

Figure 1: Commuter Rail with Platform & Freight Track:  Cross-Section with Property Offsets 

 

Relocated Freight Guideway: Portions of the existing freight tracks would need to be relocated to 
accommodate proposed Commuter Rail/LRT tracks and BRT lanes. As noted under Proposed Trackage 
Guideway, the required ROW space would extend approximately 20 feet from track centerline on both 
sides. The potential for track relocation and other aspects of the BRC project on existing freight 
operations, during construction and upon completion, are analyzed in the Task 10.D.8: Technical Report 
on Impact to Freight Rail.  
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Substation: There are 15 electrical power substations proposed along the corridor to support commuter 
rail and LRT. The potential for property impacts  is based  on the size and location of the proposed 
substations as described in Section 10.5.1.2. 

Yards: The possible yard locations proposed under both the  Commuter Rail and LRT alternatives include 
the upper yard portion of MTA’s Linden Yard and several locations adjacent to the 65th Street Yards and 
the Brooklyn Army Terminal. Since both proposed sites are  assumed to be publicly-owned, no potential 
acquisition cost is assumed for either site.  

The proposed guideway for Commuter Rail would be at approximately the same grade as the existing or 
relocated Bay Ridge Branch and CSX tracks. The LRT and BRT property impact analysis follow the same 
methodology as the commuter rail. However, since significant segments of the proposed LRT/BRT 
alignments would be running above? the existing freight track, a physical gap has been added to the 
ROW space requirements to provide further offset between adjacent property and the proposed 
guideway.  

The tax lot dataset utilized for this study is MapPluto 20v7, Department of City Planning, downloaded on 
December 8, 2020. All attributes mentioned below align with MapPluto metadata.  

10.5.1.1 Exclusion of Property Acquisition 

Since a large number of properties on which the current tracks are running is owned by either MTA, LIRR, 
other City or State agencies, or the corridor’s private railroad company, property ownership has been 
divided into five (5) categories based on their owner’s name:  

• ROW Air Rights Properties: Ownership of air rights over parcels within the ROW., used to support 
adjacent or overbuild developments. 

• Railroad and Pipeline Companies - MTA/NYCT/CSX/Conrail: the owner name is one of the 
following: CNY/NYCTA, CONRAIL, CSX TRANSPORTATION, CSX TRANSPORTATION INC, LIBR CORP OF 
MANHATTAN, MTA – LIRR, NY CONN RR, NYC TRANSIT AUTHORITY, Buckeye Pipe Line Corp, 
Consolidated Rail Corp, New York Central Lines. 

• Other Agencies: The other State or City agencies except the MTA/NYCT 

• Private Properties: All the rest of the property, confirmed by the owner name 

• Cemetery: Cemetery Properties owned by either "Evergreen Cemetery" or "Lutheran Cemetery". 
Market value is unavailable at NYC Department of Finance database.  

• Others: When the owner name is “Null” or “Unknown”. These properties may own by railroad 
companies or agencies, identified by reviewing Google Map, but not registered in MapPluto 
Database. 

The estimation of required ROW properties and their associated cost was only performed for “Private 
Properties” ownership type.  

10.5.1.2 Extent and Types of Property Acquisition 

The following criteria were used to identify the extent of property acquisition potentially required for the 
dedicated guideway, relocated freight rail, and proposed stations: 
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• Partial Acquisition -- this was assumed when either of the following conditions was met: 

(1) Less than 10 percent of property affected.  

(2) 10 percent to 30 percent of property affected, but only when the building footprint area over 
the total tax lot is less than 80%.  

With a permanent easement, the property owner would retain the underlying property ownership, 
and the easement areas would be subject to the development for the dedicated guideway. Partial 
acquisition costs were calculated as the percentage of the impacted area (over the entire tax lot) 
times the overall lot’s 2021 Market Value. 

$ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝐶𝐶𝑜𝑜𝑜𝑜𝑜𝑜  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑜𝑜𝐶𝐶𝐶𝐶𝑜𝑜𝐶𝐶𝐴𝐴

=  
𝐴𝐴𝐴𝐴𝑜𝑜𝐴𝐴 𝐶𝐶𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼𝑜𝑜𝐴𝐴𝐶𝐶𝐴𝐴𝐼𝐼 𝐴𝐴𝑜𝑜𝐴𝐴𝑜𝑜

𝐴𝐴𝐴𝐴𝑜𝑜𝐴𝐴 𝐶𝐶𝑜𝑜 𝑇𝑇𝐶𝐶𝐶𝐶𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼𝑜𝑜𝐴𝐴𝐶𝐶𝐴𝐴𝐼𝐼 𝐿𝐿𝐶𝐶𝐶𝐶 𝐴𝐴𝑜𝑜𝐴𝐴𝑜𝑜
 × $ 2021 𝑀𝑀𝑜𝑜𝑜𝑜𝑀𝑀𝐴𝐴𝐶𝐶 𝑉𝑉𝑜𝑜𝑜𝑜𝐴𝐴𝐴𝐴 𝐶𝐶𝑜𝑜 𝐶𝐶ℎ𝐴𝐴 𝑇𝑇𝑜𝑜𝑇𝑇 𝐿𝐿𝐶𝐶𝐶𝐶 

• Full Acquisition:  

(1) Greater than 30 percent of property affected.  

(2) 10 percent to 30 percent of property affected, with a building footprint area covering over 80% 
of the total tax lot area.  

The sponsoring agency would acquire all property rights of the property. The estimating of cost for 
the acquisition will be the 2021 Market Value. 

$ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜 𝐹𝐹𝐴𝐴𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑜𝑜𝐶𝐶𝐶𝐶𝑜𝑜𝐶𝐶𝐴𝐴 =  100% × $ 2021 𝑀𝑀𝑜𝑜𝑜𝑜𝑀𝑀𝐴𝐴𝐶𝐶 𝑉𝑉𝑜𝑜𝑜𝑜𝐴𝐴𝐴𝐴 𝐶𝐶𝑜𝑜 𝐶𝐶ℎ𝐴𝐴 𝑇𝑇𝑜𝑜𝑇𝑇 𝐿𝐿𝐶𝐶𝐶𝐶 

10.5.2. Analysis Results  

The summary of property acquisition cost is shown in Table 1 . The summary of the impacted properties 
of proposed guideway, relocated freight track, and proposed station platform, breaking down by owner 
type is shown in Table 2. These calculations use data from the MapPLUTO data on the use and 
ownership of all parcels (see Section 10.5.1) and from the NYC Department of Finance FY 2021 Property 
Assessment Data1, which provides assessed and estimated market value of all tax parcels.  

Table 1 Property Acquisition Costs by Alternative ($2021) 

PROPERTY ACQUSITION COST CR LRT BRT 
TRACK AND STATION ROW $34,400,000  $24,500,000  $26,600,000  
SUBSTATIONS $3,100,000 $3,100,000 0 
YARDS $0 $0 $0 
    
TOTAL PROPERTY ACQUISTION COST (2021 
MARKET VALUE) $37,500,000 $27,600,000 $26,600,000 

  

 
1 https://www1.nyc.gov/site/finance/taxes/property-assessments.page, downloaded January 2021. 
 

https://www1.nyc.gov/site/finance/taxes/property-assessments.page
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Table 2 Impacted Properties (Tax Lots) by Proposed ROW, Relocated Freight, and Platforms ($2021) 

PROPERTY ACQUISITION OF ROW AND STATIONS  CR LRT BRT 
OWNER TYPE    
ROW AIR RIGHTS PROPERTIES 15 15 15 
RAILROAD COMPANIES - MTA/NYCT/CSX/CONRAIL 148 149 148 
OTHER AGENCIES 17 21 21 
PRIVATE PROPERTIES 165 137 126 
CEMETERY 2 3 1 
OTHERS 5 4 4 
TOTAL PROPERTIES 352 329 315 

 

For all the impacted private properties, the extent of acquisition is shown in Table 3.  

Table 3 Impacted Private Properties (Tax Lots) by Alternative and Acquisition Type 
 

CR LRT BRT 
PARTIAL ACQUISITION TAX LOT COUNT  152   125   113  
FULL ACQUISITION TAX LOT COUNT  13   12   13  

10.5.2.1 Commuter Rail Transit Alternative – Property Acquisition 

There are 166 private properties that would possibly be impacted by the proposed CR Alternative, with a 
total impacted area of 2.36 acres. Of these, 153 (92%) of them qualify as partial acquisition as defined in 
Section 10.5.1.2. 
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Figure 2 Property Impacted by Proposed Commuter Rail Alternative– Corridor Level 

 

As initially identified in Technical Memo: Task 8 – Initial Access Alternatives and refined further in the 
current Task 10 studies, most property impacts would happen within two portions of the alignment:  

• The South Brooklyn segment from New Utrecht Avenue to Albany Avenue, where mixed-used and 
commercial activities are concentrated adjacent to the alignment, and  

• The segment near the Brooklyn-Queens border from Wilson Avenue to Myrtle Avenue, where a 
series of single-family houses and industrial properties are located directly adjacent to the railroad 
properties.  

The corridor-level map showing at a high level where these properties are located is presented in Figure 
2. while a  more detailed mapset showing this information on aerial base maps are included in Appendix 
A of this memo.  
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Of  the 13 Full Acquisition properties, 2  of them fall into land use categories “Transportation and Utility” 
or “Vacant Land”. The 11  other properties within commercial and (especially) residential land use 
categories are shown in Table 4. 

Table 4 Full Acquisition Residential or Commercial Properties Impacted by Commuter Rail Alternative 

ID BBL BLDG 
CLASS LAND USE TOTAL ACRE IMPACTED 

ACRE 
% OF IMPACT 

AREA 
1 3054570155 C0 Multi - Family Walk- Up Buildings 0.08 0.03 32% 
2 3054560036 C0 Multi - Family Walk- Up Buildings 0.05 0.03 51% 
3 3054570150 C3 Multi - Family Walk- Up Buildings 0.11 0.05 48% 
4 3054570100 O5 Commercial and Office Buildings 0.21 0.07 36% 
5 3054570090 E9 Industrial and Manufacturing 0.26 0.03 11% 
6 3064990047 B2 One & Two Family Buildings 0.06 0.04 62% 
7 4036370050 S4 Mixed Residential and Commercial Buildings 0.07 0.02 22% 
8 4035900015 S2 Mixed Residential and Commercial Buildings 0.04 0.01 11% 
9 4035900016 K2 Commercial and Office Buildings 0.06 0.01 23% 

10 4036400074 E9 Industrial and Manufacturing 0.03 0.01 13% 
11 4035920001 S2 Mixed Residential and Commercial Buildings 0.05 0.01 12% 

 

For all 165 potentially impacted properties, 47% of them are residential and 16% of them are 
transportation use or vacant land as shown in Figure 3. The impacted residential used properties are 
scattered along the proposed alignment, with two larger concentrations –  near the McDonald Avenue 
and East 16th Street Stations and in the stretch between Wyckoff Avenue and Myrtle Avenue.  

Figure 3: Distribution of Property Acquisition by Land Use - CR Alternative 
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10.5.2.2  LRT Alternative – Property Acquisition 

There are 137 private properties that would potentially be impacted by the proposed LRT Alternative, 
with a total impacted area of  2.08 acres. Of these 137 impacted properties, 125 (91%) would involve 
partial acquisition. 

Figure 4 Property Impacted by Proposed LRT Alternative Required ROW – Corridor Level 
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As shown earlier for the CR Alternative, most of the property impact under the LRT Alternative would 
happen along two portions of the alignment, as shown in Figure 4:  

• South Brooklyn from New Utrecht Avenue to Albany Avenue, and  

• Near the Brooklyn-Queens border from Wilson Avenue to Myrtle Avenue.  

However, the impacted area in the South Brooklyn portion under the LRT Alternative is less than for the 
CR Alternative, primarily due to the shorter LRT platforms and because the elevated LRT alignment for 
much of this South Brooklyn segment would require less space within the ROW and therefore less 
potential property impacts. The summary corridor-level map is presented in  Figure 4, and the more 
detailed mapset on aerial basemap is presented in Appendix A.  

For the 12 Full Acquisition properties, 2 of them would fall into land use categories “Transportation and 
Utility”, “Parking Facilities”, or “Vacant Land” while the remaining 10 properties would full into 
commercial office or mixed residential/commercial uses, as shown in Table 5.   

Table 5 Full Acquisition Residential or Commercial Properties Impacted by LRT Option 

ID BBL BLDG 
CLASS LAND USE TOTAL ACRE IMPACTED 

ACRE 
% OF IMPACT 

AREA 
1 3054570100 O5 Commercial and Office Buildings 0.21 0.02 11% 
2 4036370050 S4 Mixed Residential and Commercial Buildings 0.07 0.02 32% 
3 4035900014 S2 Mixed Residential and Commercial Buildings 0.05 0.01 13% 
4 4035900015 S2 Mixed Residential and Commercial Buildings 0.04 0.01 17% 
5 4035900016 K2 Commercial and Office Buildings 0.06 0.02 34% 
6 4036400074 E9 Industrial and Manufacturing 0.03 0.01 30% 
7 4036400076 K1 Commercial and Office Buildings 0.04 0.01 23% 
8 4027900036 S2 Mixed Residential and Commercial Buildings 0.03 0.02 77% 
9 4027900038 S2 Mixed Residential and Commercial Buildings 0.02 0.01 45% 

10 4035570028 F1 Industrial and Manufacturing 0.50 0.06 11% 
 

The impacted residential  and mixed-use residential properties are scattered along the proposed 
alignment, but with concentrations near McDonald Avenue station, East 16th Street Station, and the 
stretch between Wyckoff Avenue and Myrtle Avenue (similar to those under the CR Alternative). The 
distribution of all impacted properties by land use type is shown at Figure 5. 
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Figure 5 Distribution of Property Acquisition by Land Use - LRT Alternative 
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10.5.2.3 BRT Alternative – Property Acquisition 

There are 126 private properties that would potentially be impacted by the proposed BRT Alternative, 
and the total impacted area is 2.37 acres. For these impacted properties, 113 (90%) of them would be 
partial acquisitions. 

Figure 6 Property Impacted by Proposed BRT Alternative Required ROW – Corridor Level 
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The alignment and platform design for BRT is very similar to LRT, but only provides side platform instead 
of LRT’s mix of side and center platforms. The impacted property distribution is similar to the LRT. The 
corridor-level map is presented as  

Figure 6, and the more detailed mapset with aerial basemap is in Appendix A.  

For 13 potential full acquisition properties, 3  of them would involve “Transportation and Utility” or 
“Vacant Land” land uses. The rest of the full acquired properties with Mixed-Use Residential and 
Commercial Land uses are shown in Table 6.   

Table 6 Full Acquisition Commercial and Mixed-Use Residential Properties under BRT Option 

ID BBL BLDG 
CLASS LAND USE TOTAL ACRE IMPACTED 

ACRE 
% OF IMPACT 

AREA 
1 3054570100 O5 Industrial and Manufacturing 0.21 0.03 12% 
2 4036370050 S4 Mixed Residential and Commercial Buildings 0.07 0.02 32% 
3 4035900014 S2 Mixed Residential and Commercial Buildings 0.05 0.01 13% 
4 4035900015 S2 Mixed Residential and Commercial Buildings 0.04 0.01 17% 
5 4035900016 K2 Commercial and Office Buildings 0.06 0.02 34% 
6 4036400074 E9 Industrial and Manufacturing 0.03 0.01 31% 
7 4036400076 K1 Commercial and Office Buildings 0.04 0.01 23% 
8 4027900036 S2 Mixed Residential and Commercial Buildings 0.03 0.02 77% 
9 4027900038 S2 Mixed Residential and Commercial Buildings 0.02 0.01 45% 

10 4035570028 F1 Industrial and Manufacturing 0.50 0.06 11% 
 

The impacted residential properties are scattered along the proposed alignment, while concentrations 
similar to the LRT Alternative near the McDonald Avenue and East 16th Street Stations, and in the stretch 
between Wyckoff Avenue and Myrtle Avenue. The distribution of all impacted properties by land use 
type under the BRT Alternative is shown at Figure 7. 

Figure 7 Distribution of Property Acquisition by Land Use - BRT Alternative 
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10.5.2.4 Substation – Property  

There would be 15 substations located along the Project Corridor – approximately one substation per 
mile. The footprint of the substation is assumed to be roughly 50 x 100 feet based on typical LIRR 
modern substation footprint. Of these, 11 substations would fit within the current track ROW or on 
adjacent publicly  owned parcels. However, four substations would not fit within the ROW or on adjacent 
publicly-owned properties. Following the same partial vs. full acquisition methodology used for 
alignments and stations, the potentially impacted private properties for substations are shown in Table 7 
below. The detailed property acquisition calculation sheet is available in Appendix B.  

Table 7 Private Properties Impacted by Proposed Substations 

SUBSTATION 
LOCATION 

STRUCTURE 
TYPE 

ACQUISITION 
COST $ LAND USE ACRE IMPACTED 

ACRE 
% OF 

IMPACT 
MCDONALD 

AVENUE 
STATION 

Elevated to 
Sidewalk Level $475,000 Mixed-Use Residential & 

Commercial 0.20 0.12 57.4% 

ALBANY 
AVENUE 

Elevated to 
Sidewalk Level $308,300 Industrial & Manufacturing 1.11 0.12 10.4% 

EAST NEW 
YORK AVENUE 

Elevated to 
Sidewalk Level $1,739,200 Transportation and Utility 0.81 0.12 14.2% 

CENTRAL 
AVENUE Track Level $569,700 Parking Facilities 0.49 0.12 23.3% 

TOTAL  $3,092,200  2.62 0.46  
 

10.5.2.5  Yard – Property Acquisition 

The preferred yard sites for both the CR and LRT alternatives are: 

• the MTA-owned Linden Yard, primarily used by the MTA NYCT subway, with – the upper (northern) 
portion of the yard being considered for yard use by these BRC Alternative.  

• Several parcels adjacent to the 65th Street Yard and on the Brooklyn Army Terminal facilities in the 
Sunset Park waterfront at the western end of the BRC alignment 

As identified in Yards and Shops analyses under Task 10, which provided more details about these yard 
sites, the parcels involved at both of these sites are currently under some form of public ownership and 
would therefore not involve private property acquisition.  
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10.5.3. Appendix A – Mapset of Property Impact by Alternatives (Digital)  
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10.5.4. Appendix B – Property Impact Summary Sheet (Digital)  
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10.1  Introduction 
The Bay Ridge Brooklyn-Queens Connector Feasibility and Alternatives Analysis Study (Bay Ridge 
Connector (BRC) Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the 
feasibility of adding passenger transit service to the currently freight-only, all -diesel rail right-of-way 
(ROW) extending from Bay Ridge in southwestern Brooklyn to Jackson Heights in northwestern Queens.  

The rail corridor consists of the Long Island Rail Road (LIRR) owned Bay Ridge Branch (BRB) and the CSX-
owned Fremont Secondary (FS), referred to collectively as the Project Corridor.  Rail freight over this 
ROW is handled by the New York & Atlantic Railway (NYAR), which interchanges with CSX, the 
Providence and Worcester (P&W), and the New York New Jersey Railroad (NYNJR) railcar float. Within 
the project corridor, NYAR serves multiple rail freight customers directly via rail sidings off the BRB and, 
to a lesser extent, the FS.  

At the earlier phase of the project, three Feasible Alternatives were advanced as the following: 

• Bus Rapid Transit (BRT)
• Light Rail Transit (LRT)
• Commuter Rail (CR), which is commuter rail technology operating as a rapid transit type service

This Technical Memo documents the in-depth operational analysis of each Feasible Alternative to test 
the ability of the physical plant to accommodate the projected demand on project completion, service 
plan options, and potential for further growth in demand (20-year projection) in combination with any 
existing and planned future freight rail services.  

10.2  Operational Assumptions and Operating Philosophy 
An operating plan was developed for each of the above Feasible Alternatives. The following assumptions 
and philosophy guided the development of each operating plan: 

• Provide a cost efficient and effective service by developing efficient operating plans, productive
levels of train/BRT staffing, minimizing train/BRT turn times at terminals (while still providing a
margin for service recovery and staff comfort breaks), using cost effective fare collection,
unstaffed stations, etc.

• Offer simple, customer-friendly operating plans with frequent service, easy to understand
service and “clockface” scheduling whereby the service arrives and departs at the same times
during the peak and off-peak periods. The strategy includes avoiding short turns, skip-stops,
express or other service patterns that can be complicated to execute and maintain.

• Maximize rolling stock productivity via good trainset or BRT vehicle utilization. Operate
commuter rail and Light Rail Vehicles (LRVs) using “intact” trainsets to avoid coupling and
uncoupling of trainsets which can be labor intensive to execute, contributes to equipment wear
and tear, and increases potential of staff injury. Operating “intact” trainsets equalizes car
mileage and simplifies train dispatching by eliminating the need to compose trainsets each
service day.
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• Build in operational resilience by minimizing the need for track switching (except at terminals) 
and by providing standby “protect” trains or BRT vehicles ready to enter service should another 
trainset/bus suddenly go out of service.  

The LRT and CR alternatives are intended to operate independently of other rail services and the CR 
Alternative does not interline with other LIRR services. Thus, both rail services operate apart from other 
rail networks, which contributes toward simplicity of operations. 

Table 1 provides a summary of the infrastructure characteristics of the three Feasible Alternatives; these 
served as inputs into the spreadsheet-based operations analysis.  
Table 1: General Infrastructure Characteristics of Feasible Alternatives 

Characteristics BRT LRT CR 

GUIDEWAY 
Passenger Route length 
(rounded to mile) 14 14 14 

Operational/System 
length (rounded up to 
mile)  

15 15 15 

Guideway type 2 lane busway with passing 
lanes at stations 2 dedicated tracks 2 dedicated tracks 

Guideway placement 

Elevated busway over open 
cut; At track grade on 

embankments and tunneled 
sections 

Elevated track over open 
cut; At track grade on 

embankments and 
tunneled sections 

At existing freight track 
grade in open cut, track 
grade on embankment, 

new tunneled sectionalong 
the corridor 

Propulsion Rechargable Electric Battery Electric Electric  

Source of Propulsion On-Board Recharable Battery Overhead Catenary System Over-running Third Rail 

Rail freight provision 
Busway physically and 

operationally segregated from 
freight tracks 

Phyically and operationally 
segregated 

Physically and 
operationally segregated 

STATIONS 
Stations 24 24 24 

East (north) terminal Jackson Heights- Roosevelt 
Avenue  Station 

Jackson Heights- Roosevelt 
Avenue Station 

Roosevelt Avenue  
(On BRC alignment) 

West (south) terminal 4th Av Station 4th Av Station 4th Av Station 

Station platform level Low floor, level bus boarding Low floor level LRV 
boarding High level platform 

Station platform type Side platform exclusively Mix of side & island 
platforms 

Mix of side & island 
platforms 

Station staffing Unstaffed Unstaffed Unstaffed 

Fare payment Proof of Payment  
(barrier free) 

Proof of Payment  
(barrier free) 

Proof of Payment  
(barrier free) 

 
Table 2 provides a summary of the service inputs that were used as well as running time results.   



MTA Bay Ridge Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study 
Technical Memorandum: Operational Analysis 
 

5 
 

Table 2: Service Characteristics of Feasible Alternatives 

Characteristics BRT LRT CR 

SERVICE 

Service concept 

All stations served between 
eastern and western 

terminus. No express or 
short turns of vehicles 

All stations served between 
eastern and western 

terminus. No express or 
short turns of trainsets 

All stations served between 
eastern and western 

terminus. No express or 
short turns of trainsets 

Peak period headway 5 mins 5 mins 5 mins 
Midday, evening, 
weekend, holiday 
headway 

10 mins 10 mins 10 mins 

Overnight headway 20 mins 20 mins 20 mins 
One way running time 45 mins 43 mins 46 mins 
Peak period turn time 5 mins 5 mins 5 mins 
Roundtrip running time 101 mins 96 mins 102 mins 
Weekday trips 324 trips/day 324 trips/day 324 trips/day 
Weekend day & holiday 
trips  246 trips/day 246 trips/day 246 trips/day 

VEHICLES 

Vehicle  60 ft articulated battery 
operated bus 90 ft 3 segment LRV 

85 ft commuter railcar  
(3 doors/side & transit type 

seating) 
Consist size 1 BRT vehicle 3-vehicle trainsets 4-vehicle trainsets 
Capacity (seated & 
standee) per vehicle 100 100 175  

Trainset capacity Not Currently Applicable1 300 700  

Peak vehicle requirement 22 57 80 
Protect vehicles2 /Trainset 2 3 4 
Spare factor (20% 
roundup to next 
vehicle/trainset) 

4 12 16 

Total fleet 26 72 100 

Maintenance facility 
location 

Fleet split between 
LaGuardia Depot & Jackie 

Gleason Depot 

New facility at/near  65th 
St. Yard or NYCT Linden 

Upper Yard 

New facility at/near  65th 
St. Yard or NYCT Linden 

Upper Yard 
 

Because all three Feasible Alternatives operate as a “closed loop” system independently of other rail 
services, a more complex network simulation evaluating existing service operating on shared tracks, 

 
 

1 Future opportunity of trainsets using “Connected Technology” is currently under development 
 
2 A Protect vehicle is a standby vehicle ready to enter service on quick notice to swap out for another vehicle that is 
disabled or unable to complete a schedule interval. In the case of the battery bus, due to limited range, the protect 
vehicle will fill in for a bus that requires recharging when the charging time at the route terminal exceeds the 
terminal turn time. 
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merges and diverges, and mixed passenger-freight operations on the same tracks was not required. The 
detailed operational assumptions for feasible alternatives can be find in Appendix A.  

A spreadsheet-based operations analysis was used to simulate and derive the one-way running times for 
the three Feasible Alternatives. More details can be found in Appendix B. 

 

10.3  Running Times by Mode 
End-to-end travel times were determined for each mode via a spreadsheet analysis.  

For all Feasible Alternatives, the same peak period headway of 5 minutes per direction in both directions 
was used. 

10.3.1 BRT Running Time 

• BRT – The BRT running times were simulated by spreadsheet analysis using the following inputs: 
• Average 30 second dwell per station. 
• Maximum 35 MPH speed, although both vehicle and track would permit higher 

maximum speeds in several sections of the 14-mile alignment.  
• Buses (and LRT vehicles as discussed below) would comply with existing street traffic 

signals in street-running segments (just north of the Metropolitan Avenue station and at 
Roosevelt Avenue, where the BRT and LRT alternatives would use the Roosevelt 
Avenue-Jackson Heights subway/bus station), which would be equipped with Transit 
Signal Priority (TSP) systems Additional time was added to the BRT running times to 
account for the roughly quarter-mile off-alignment run to and from the Roosevelt 
Avenue-Jackson Heights station. 

These on-street segments introduce possible running time variability and is partly dependent upon 
traffic congestion and traffic signal patterns in those areas. This results in a one-way running time of 45 
minutes end-to-end for the BRT alternative, with a 101-minute roundtrip cycle, inclusive of turn time 
and customer discharge at the terminal. All BRT trips are assumed to run the full cycle, as opposed to 
short-turning during peak periods. See Appendix B for a more detailed schedule.  

10.3.2 LRT Running Time 

• LRT – The LRT running times were simulated by spreadsheet analysis using the following inputs: 
• Average 30 second dwell per station. 
• Maximum 35 MPH speed, although both vehicle and track generally permit higher 

maximum speeds. 
• LRT signaling system permits 3-minute headways, although 5-minute peak period 

headways are assumed. Also, as noted above for the BRT Alternative, the LRT 
Alternative would also have two street-running segments where Transit Signal Priority 
(TSP) for traffic signals would be used to minimize the impact of intersection delays in 
these off-alignment areas. As with the BRT, additional time was added to the LRT 
running times to account for the roughly quarter mile off-alignment run to and from the 
Roosevelt Avenue-Jackson Heights station.  
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This results in a one-way running time of 43 minutes end to end for the LRT alternative, with a roundtrip 
cycle time of 96 minutes, inclusive of a 5-minute turn time at the terminal. As with BRT, all LRT runs are 
anticipated to travel the full length of the route, without short turns during the peak.  

10.3.3 CR Running Time 

• The CR running times were simulated by spreadsheet analysis using the following inputs: 
• Average 45 second dwell per station. 
• Maximum 35 MPH speed, although both vehicle and track generally permit higher 

maximum speeds. 
• The Cab Signal and PTC system permits 3-minute headways. 

This results in a one-way running time of 46 minutes end to end for the CR alternative, with a roundtrip 
cycle time of 102 minutes. As with BRT and LRT, all runs are anticipated to travel the full length of the 
route, without short turns during the peak. 

10.4  Operational Details by Mode 
10.4.1 BRT Operational Details 

Guideway 

The BRT alternative consists of a dedicated busway with one busway lane in each direction plus 
maintaining the existing freight rail services. Passing busway lanes are provided at BRT stations to permit 
non-stop BRT vehicles (such as out of service vehicles) to pass stopped BRT vehicles. 

The busway and track configuration are intended to minimize potential BRT and freight train conflicts 
and to enable each service to operate independently. As with the rail modes, an area that will require 
coordination is when freight trains must cross the busway to access existing freight sidings. It is 
envisioned that grade crossing protection in the form of signal flashers, bells and crossing gates would 
be used. The placement of much of the BRT busway on an elevated structure above the railroad right of 
way or on the north side of the BRC corridor is an attempt to reduce the number of such conflicts. 

Where BRT will cross streets at grade or operate on street, Transit Signal Priority (TSP) will be provided 
at traffic signals. When BRT operates on street, it will be guided by the street traffic signals. 

Termini 

The western/southern terminal is located at 4th Avenue where connections to NYCT’s 4th Avenue subway 
line can be made and consists of two side platforms. One platform serves as an arrivals platform to set 
off passengers, and the other platform serves as a departure platform. An elevated, bus-only, U turn 
ramp west of 4th Av Station will enable buses to turn around from one platform to the other. BRT 
vehicles are not double ended, like many rail modes, and must be turned at terminals. A bus staging 
area is proposed west of 4th Av Station to enable the battery buses to be recharged and to provide driver 
break time. 

The eastern/northern terminal of the BRT alternative would operate as a departure from the BRC 
railroad alignment via a new ramp up to Roosevelt Avenue and operate on street to terminate at the 
Jackson Heights-Roosevelt Avenue Station, where connections to/from the subway (Queens Boulevard 
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Line, Flushing Line) and several bus routes can be made. An overhead charging station would be 
provided. 

Vehicles  

Use of 60 foot, articulated, battery electric buses were assumed, with a seated and standee passenger 
capacity of 100 passengers per bus. It was assumed that buses would operate as single unit, and not 
“electronically coupled (Connected Technology)”.  Bus operators could drop back to the next service 
interval at one or both terminals to provide time for comfort breaks. 

Although the busway could handle a maximum speed limit of 55 MPH, the maximum speed has been 
assumed at 35 MPH which provides an end-to-end running time of 45 minutes, including dwells at 24 
stations. To support a 5-minute BRT headway, 26 BRT vehicles are required, which includes 2 protect 
buses and a 20% spare factor. If calculating the peak vehicle requirement by dividing the roundtrip 
running time by the peak headway, 27 buses would be required, with one instance during the AM peak 
period where a 1-minute headway occurs. To resolve and save one bus, a one-time AM peak period 
schedule adjustment was provided that introduces a 6-minute headway. This eliminates the need for 
one bus—resulting in a 26 vehicle fleet. A similar one-time AM peak period schedule adjustment was 
made for the LRT and CR modes to eliminate the odd 1-minute headway and to save one trainset. The 
schedule presented in Appendix B lists these one-time occurrences during the AM peak period.  

Two protect buses have been added to enable recharging of the battery buses at the route terminals. It 
should be noted that not every roundtrip will require battery charging; charging would be performed as 
needed. 

Due to the small fleet size of 26 BRT vehicles, it is recommended that existing NYCT and MTA Bus depots 
be used instead of constructing a new facility if either entity is the operator. It is recommended to split 
the assignment the BRT fleet between LaGuardia Depot and Jackie Gleason Depot. The former depot is 
located 2.2 miles from the eastern terminus and the latter is located approximately 1.8 miles from the 
western terminus. Both depots are currently capable of hosting articulated buses (not all depots can 
host articulated buses) and have surplus capacity. Dispatching buses from both depots would enable the 
AM peak service to be fed from both ends of the line. Both sites enable efficient line loading for the AM 
peak period service build up and efficient service ramp down after the PM peak period. Both sites also 
minimize bus deadheading times. 

Fare Collection 

There will be no onboard fare collection, as a Proof of Payment (barrier free) fare collection system 
would be used with Ticket Vending Machines (TVMs) installed at stations and One Metro New York 
(OMNY) mobile and NFC (Near Field Communications) payment systems accepted. Fare collection will be 
enforced by random fare checks of all customers on board. Proof of Payment is used on other US and 
global BRT systems including a variant used by NYCT for the Select Bus Service, Los Angeles Metro’s 
Orange Line, and others. What the exact payment system for BRC transit service under any of the 
alternatives would be, or what the overall MTA bus and subway payment systems would be at that time, 
are unknown at this time. However, it is assumed for this study that it would be this type of barrier-free 
system. 
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10.4.2 LRT Alternative Operational Details 

Guideway 

The LRT alternative will consist of a pair of dedicated LRT tracks plus a single dedicated track for freight 
rail services. The LRT tracks are elevated over the open cut sections but intersect the overbridges at 
sidewalk level to create new grade crossings. The placement of LRT stations at sidewalk level (in sections 
over open cut) is intended to make those stations easier to access, and to avoid very tall elevated 
structures that must span the roadway overbridges.  

This track configuration is intended to minimize potential passenger and freight train conflicts and to 
enable each service to operate independently. Similar to the CR alternative, an area that will require 
coordination is where freight trains must cross the LRT tracks to access existing freight sidings. The 
placement of the LRT tracks either on an elevated structure above the open cut of the railroad right of 
way or on the north side of the BRC corridor is an attempt to reduce the number of such conflicts. 

There will be a minimum of two interlockings—one at each terminal—within the alignment, as well as 
periodic crossovers to enable single track operations for scheduled and unscheduled maintenance. 
Pocket tracks to stage trains or to temporarily store a disabled train are envisioned. The exact locations 
would be determined during more detailed design. Both LRT tracks would have reverse signaling to 
enable trains to safely operate on single tracks during scheduled or unscheduled reasons. Positive Train 
Control is not Federally mandated for LRT operations. 

Where LRT will cross streets at grade or operate on street, TSP will be provided at traffic signals. It 
should be noted that TSP requests are not automatically granted to an approaching Light Rail Vehicle 
(LRV) due to various circumstances, such as the time of request during the signal cycle, impacts to cross 
street traffic queues, etc. However, they still offer time savings over intersections that do not have TSP. 
When LRV operates on street, they will be guided by the street traffic signals, although a special signal 
phase may be provided for LRV turning movements (such as a left turn off Metropolitan Avenue), in 
which case a special LRT only signal head would be used to avoid confusing motorists. 

Termini 

The western/southern terminal is located at 4th Avenue at 65th Street and consists of two side platforms 
and tail tracks west of the station.  

The eastern/northern terminal of the LRT alternative would leave the BRC railroad alignment via a new 
ramp up to Roosevelt Avenue, then turn east and operate on street to terminate at the Jackson Heights-
Roosevelt Avenue Station, where connections to/from the subway (Queens Boulevard Line, Flushing 
Line) and several bus routes can be made.  

Vehicles 

Originally two-car LRVs were envisioned. However, due to strong ridership projections, this was 
increased to three-car LRVs trainsets. Each three-car trainset will be operated by one LRV operator. Each 
LRV was based upon the same type of three-segment LRV used on the Hudson Bergen Light Rail Transit, 
with a seated and standee capacity of 100 passengers per car, or 300 passengers per three-car trainset. 
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A drop back train crew could be used—but is not necessary—to quickly turn trains to achieve a 5-minute 
peak period turn time. As each arriving train enters the terminal, a new two-person crew would meet 
the train, pre-positioned on the platform next to the engineer’s cab and conductor’s cab. The arriving 
train crew would secure the train and leave the train, while the new crew takes over. The crew that just 
arrived from the previous train “drops back” to await the arrival of the next train, where the cycle 
repeats. This gives each arriving crew approximately 10 minutes at the terminus between departures. 
While this practice is not necessary to maintain the LRT alternative schedule, it could be implemented at 
terminals to turn each LRV trainset.  

Although the maximum track speed could be 55 MPH or higher, the maximum speed has been assumed 
at 35 MPH, which provides an end-to-end running time of 43 minutes, including dwells at 24 stations. 

The service and storage yard options for the entire LRV fleet are  proposed to use either the northern 
portion of 65 Street Yard or on an adjacent a parcel at the Brooklyn Army Terminal (BAT), or the NYCT 
Linden Yard – Upper Level at Linden Avenue. The options at 65th St. Yard/BAT adjacent to the 
alignment’s western-most station would enable more efficient AM peak period service build up and PM 
Peak service ramp down. The eventual choice of yard will occur at the next planning and engineering 
level. 

The maintenance and storage yard facility would have a combined administrative and service/repair 
building housing the movement bureau, yardmaster office, engineering offices, manpower offices, 
police offices, training center, train service and repair bays, wheel truing machine, parts room, 
lunchroom, and staff welfare facilities. The yard will have sufficient capacity to handle the 72 LRVs 
needed to support the 5-minute peak headway. 

Fare Collection 

The fare collection system for the LRT alternative would be the same type of barrier-free system 
described in Section 10.4.1 for the BRT Alternative, and which is used on other US and global LRT 
systems including Hudson Bergen Light Rail, Newark Subway, River LINE (their spelling), in Berlin, Zurich, 
and others.  

10.4.3 Commuter Rail Alternative Operational Details 

Guideway 

The proposed Commuter Rail alternative consists of a pair of dedicated commuter rail tracks plus a 
single dedicated track for freight rail services. This track configuration is intended to minimize potential 
passenger and freight train conflicts and to enable each service to operate independently.  

An area that will require coordination is where freight trains must cross passenger tracks to access 
existing freight sidings. The placement of the passenger tracks on the north side of the BRC corridor 
would reduce the number of such conflicts. 

There will be a minimum of 2 interlockings—one at each terminal—within the alignment, as well as 
periodic crossovers to enable single track operations for scheduled and unscheduled maintenance. 
Pocket tracks to stage trains or to temporarily store a disabled train are envisioned; the exact locations 
would be determined during more detailed design.  
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Both BRC mainline passenger tracks would be fitted with reverse signaling and Positive Train Control 
(PTC). 

Termini 

The western terminal is located at 4th Avenue where connections to NYCT’s 4th Avenue subway line can 
be made. This BRC terminus consists of two side platforms and tail tracks west of the station.  

The eastern terminal is located at Roosevelt Avenue with two side platforms with tail tracks extending 
north beyond the platform to turn trains, shunt disable trains or to stage a protect train.  

The CR train crew size is a two-person crew consisting of an engineer and conductor operating a four-car 
trainset. Though a commuter rail vehicle was used, it was assumed that a transit style seating 
configuration was used to provide an assumed per car capacity of 175 seated and standee spaces, or 
700 spaces per four-car trainset. 

A drop back train crew is proposed to quickly turn trains to achieve a 5-minute peak period turn time. As 
each arriving train enters the terminal, a new two-person crew would meet the train, pre-positioned on 
the platform next to the engineer’s cab and conductor’s cab. The arriving train crew would secure the 
train and leave the train, while the new crew takes over, performs the FRA required brake test and 
departs. The crew that just arrived from the previous train “drops back” to await the arrival of the next 
train, where the cycle repeats. This gives each arriving crew approximately 10 minutes at the terminus 
between departures. 

To reduce the number of crews and more efficiently operate the 5-minute commuter rail turn times at 
terminals, an alternative strategy could be to have both train crew members qualified to operate the 
train and the doors. This would enable the second staff person to quickly activate the rear cab which 
would become the front cab for the return trip and to perform the needed brake test and eliminate the 
need for a drop back operating procedure. With this type of approach, a 5-minute turnaround at each 
terminus would be possible and is assumed for this initial operating assessment.  Either operating 
procedure would be different than how the LIRR currently operates, but as a new service, new craft 
rules specific to BRC could be developed, should future planning and analysis determine LIRR to be the 
operator of BRC service. 

The Cab Signaling and PTC systems would be developed as per current LIRR rules. Although the 
maximum track speed could be 55 MPH or higher, the maximum speed was assumed at 35 MPH which 
provides an end to end running time of 46 minutes, including dwells at 24 stations. 

The service and storage yard options for the entire train fleet are proposed for the same locations 
indicated for the LRT Alternative at 65 Street Yard/BAT or the NYCT Linden Yard Upper Level, with the 
65th St./BAT location preferred for operational efficiency. The eventual selection of the service and 
storage yard site to be made at the next planning and engineering level. These facilities would have a 
combined administrative and service/repair building housing the movement bureau, yardmaster office, 
engineering offices, manpower offices, police offices, training center, train service and repair bays, 
wheel truing machine, parts room, lunchroom, and staff welfare facilities. The yard will have a capacity 
of 100 railcars to support the 5-minute peak headway. 

Vehicles  
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The CR vehicle has been assumed to have the same exterior dimensions as the LIRR’s M9 railcar:  85 ft. 
long x 10 ft-8 inches wide consisting of A Cars (with one engineer’s cab) and B Cars (without engineers’ 
cab). Trainsets are envisioned to comprise an A-B-B-A fixed formation with possibility of through 
gangways to eliminate car end doors and to increase standee capacity.  

A full width engineer’s cab would be provided at one end of each A car. Each railcar would have 3 doors 
per side to facilitate quick loading and unloading. The seating configuration would feature a 
combination of longitudinal and transverse seating like the seating configuration found on the R44, R46 
and R68 model subway car. At least one wheelchair space via a flip up seat would be provided; unlike 
the M9 there are no on train toilets. Each trainset is assumed to have a capacity on average of 175 
seated and standees per car for a total capacity of 700 seated and standing. This number is exclusive any 
additional standees gained if a through gangway design was selected. 

Each car body would be compliant with FRA crashworthiness requirements matching the LIRR M9 type 
car. Each trainset would be fitted with Positive Train Control (PTC) in addition to whichever type 
signaling system is selected. 

Fare Collection 

The fare collection system for the CR alternative would be the same type of barrier-free system 
described in Section 10.4.1 for the BRT Alternative, which is used on other US and global commuter rail 
systems including Caltrain (San Francisco), Metrolink (Los Angeles), RTD (Denver), Metrolinx (Toronto) 
and others.  

10.5  Ridership and Peak Load Capacity Results 
10.5.1 BRT Alternative 

The BRT alternative consists of BRT vehicles operating as single units and not electronically coupled to 
form longer “trains.”  As with the other alternatives, BRT was assumed as operating on a 5-minute peak 
hour headway; this provides a per hour per direction capacity of 1,200 passengers.  

For all Feasible Alternatives, ridership during the peak hour was almost evenly split between the two 
corridor directions. The eastbound (northbound) direction had slightly higher ridership (53.6% of total 
riders) versus the southbound (westbound) direction (46.4%).  

The BRT Alternative in the eastbound peak 1-hour peak direction would have over 5,000 projected 
riders. This consumes over 400% of the peak hour peak direction capacity, indicating demand well in 
excess of capacity.  

The peak load point is at Ocean Avenue Station in the eastbound direction have around 2,600 
passengers; this consumes over 200% of the peak hour peak direction capacity—again indicating 
demand well in excess of capacity. Unlike the rail modes where it was possible to adjust the consist size 
to meet demand while still adhering to a 5-minute peak hour headway, for the BRT alternative it was 
not possible to adjust the consist length. 

The other alternative would be to increase service frequency. However, increasing BRT frequency to 
provide greater capacity would result in traffic impacts on city streets as more buses would operate in 
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both directions. At grade crossings, the additional bus traffic would lead to increased TSP calls—some 
which may be granted—and could affect traffic in the north-south “main street” direction and reduce 
traffic signal green time for roadway traffic in that direction—resulting in traffic impacts on busy arterial 
streets such as Fort Hamilton Parkway, Ocean Parkway, Ocean Avenue, Utica Avenue and other major 
thoroughfares.    

Based upon direction from the MTA, it was decided to cap the number of BRT vehicles at a 5-minute 
headway, even though this would result in a situation whereby projected demand exceeded ridership. 
The resolution of this matter would be addressed in a future BRC study. 

10.5.2 LRT Alternative 

The LRT alternative was originally envisioned as two-car trainsets. However, after strong ridership 
projections indicated robust demand, the consist length was increased to three cars. LRT was assumed 
operating five minutes apart during the peak hour. This provides a per hour per direction capacity of 
3,600 passengers.  

Ridership during the peak hour was almost evenly split between the two corridor directions. The 
eastbound (northbound) direction had higher ridership (54.5% of total riders) versus the southbound 
(westbound) direction (45.5%).  

For the LRT alternative, the eastbound peak hour direction had 6,500 projected riders, which consumes 
around 180% of the peak hour peak direction capacity. However, as with all Feasible Alternatives, BRC 
passengers are generally not riding the entire length of the route, and there will be multiple turnovers of 
passengers per one-way trip.  

The peak load point for the LRT alternative is at Remsen Avenue Station in the eastbound direction with 
has over 3,200 passengers; this consumes 90% of the peak hour peak direction capacity.   

LRT operating on a 5-minute headway can accommodate the projected ridership demand.  

10.5.3 Commuter Rail Alternative 

The commuter rail alternative consists of four-car trainsets operating five minutes apart during the peak 
hour. This provides a per hour per direction capacity of 8,400 passengers.  

Ridership during the peak hour was almost evenly split between the two corridor directions. The 
eastbound (northbound) direction had higher ridership (54.3% of total riders) versus the southbound 
(westbound) direction (45.7%).  

For commuter rail, the eastbound (northbound) peak hour direction had 6,200 projected riders. This 
consumes approximately 74.3% of the peak hour peak direction capacity, providing a surplus of capacity. 

The peak load point for CR is at Remsen Avenue Station in the eastbound direction with 3,074 
passengers, which consumes 36.6% of the eastbound peak hour peak direction capacity.   

Commuter rail operating on a 5-minute headway can accommodate the projected ridership demand.  
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10.5.4 Summary: BRC Peak-Load Capacity Results 

Figure 1 shows the average percent of occupied passenger capacity at the system’s peak load point in 
the eastbound direction in the projected 2040 AM Peak hour, clearly demonstrate the effect of the 
three BRC alternatives having relatively similar passengers at the peak load stations but dramatically 
different system capacities, as shown in Figure 2.  
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Figure 1: Percent of System’s Rider Capacity by Alternative at 2040 AM Eastbound Peak Load Point 
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Addendum: Operational Analysis Memo for 2.5 Minute BRT Service
The following tables reflect a possible increase in peak BRT service from the 5-minute headway assumed
in this technical memo to a 2.5 minute headway to provide adequate capacity to handle projected peak
period BRT ridership. Under this change in frequency, Table 2 and Appendix A in this technical memo
would be replaced by the following modified tables:
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Table 2: Service Characteristics of Feasible Alternatives with 2.5 Minute BRT Headway

Characteristics BRT LRT CR
SERVICE

Service concept

All stations served between
eastern and western

terminus. No express or
short turns of vehicles

All stations served between
eastern and western

terminus. No express or
short turns of trainsets

All stations served between
eastern and western

terminus. No express or
short turns of trainsets

Peak period headway 2.5 mins 5 mins 5 mins
Midday, evening,
weekend, holiday
headway

5 mins 10 mins 10 mins

Overnight headway 10 mins 20 mins 20 mins
One way running time 45 mins 43 mins 46 mins
Peak period turn time 5 mins 5 mins 5 mins
Roundtrip running time 101 mins 96 mins 102 mins
Weekday trips 324 trips/day 324 trips/day 324 trips/day
Weekend day & holiday
trips 246 trips/day 246 trips/day 246 trips/day

VEHICLES

Vehicle 60 ft articulated battery
operated bus 90 ft 3 segment LRV

85 ft commuter railcar
(3 doors/side & transit type

seating)
Consist size 1 BRT vehicle 3-vehicle trainsets 4-vehicle trainsets
Capacity (seated &
standee) per vehicle 100 100 175

Trainset capacity Not Currently Applicable1 300 700

Peak vehicle requirement 44 57 80
Protect vehicles2 /Trainset 4 3 4
Spare factor (20%
roundup to next
vehicle/trainset)

4 12 16

Total fleet 52 72 100

Maintenance facility
location

Fleet split between
LaGuardia Depot & Jackie

Gleason Depot

New facility at/near  65th

St. Yard or NYCT Linden
Upper Yard

New facility at/near  65th

St. Yard or NYCT Linden
Upper Yard

1 Future opportunity of trainsets using “Connected Technology” is currently under development

2 A Protect vehicle is a standby vehicle ready to enter service on quick notice to swap out for another vehicle that is
disabled or unable to complete a schedule interval. In the case of the battery bus, due to limited range, the protect
vehicle will fill in for a bus that requires recharging when the charging time at the route terminal exceeds the
terminal turn time.
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Appendix A: Detailed Operational Assumptions for Feasible Alternatives with 2.5 Minute BRT
Headway

BRT
Schedule Times &
Monday – Friday
(headway in min) Weekday Trips

Miles per
Trip Miles Per Day

Travel Time
(min)

Time Per
Interval (min)

12am - 6am - 10' 72 17 1,224 48 3,456
6am - 7am - 5' 12 17 204 48 576
7am - 10am - 2.5' 72 17 1,224 48 3,456
7am - 10am - 2.5' 72 15 1,080 45 3,240
10am - 4pm - 5' 144 17 2,448 48 6,912
4pm - 7pm - 2.5' 72 17 1,224 48 3,456
4pm - 7pm - 2.5' 72 15 1,080 45 3,240
7pm - 12am - 10' 60 17 1,020 48 2,880

Totals 576 9,504 27,216

Sat, Sun & Holidays
(headway in min)

Weekend/Holiday
Trips

Miles Per
Trip Miles Per Day

Travel Time
(min)

Time Per
Interval (min)

12am - 7am - 20 36 17 612 48 1,728
7am - 12am - 10 216 17 3,672 48 10,368

Totals 252 4,284 12,096
BRT Vehicle Revenue Miles

Per Year
BRT Vehicle Revenue Hours

Per Year
2,884,320 137,340
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Appendix A: Detailed Operational Assumptions for Feasible Alternatives 

BRT 
Schedule Times & 
Headways (Min.)           
Monday – Friday Weekday trips Miles Per Trip Miles Per Day Travel Time (min) Minutes per Interval 
12am - 6am (20) 36 17 612 48 1,728 
6am - 7am (10) 12 17 204 48 576 
7am - 10am (5) 36 17 612 48 1,728 
7am - 10am (5) 36 15 540 45 1,620 
10am - 4pm (10) 72 17 1,224 48 3,456 
4pm - 7pm (5) 36 17 612 48 1,728 
4pm - 7pm (5) 36 15 540 45 1,620 
7pm - 12am (10) 60 17 1,020 48 2,880 

Totals 324  5,364  15,336 
  

Sat, Sun & Holidays Weekend/Holidays Miles Per Trip Miles Per Day Travel Time (min) Minutes per Interval 
12am - 7am (20) 36  17 612 48 1,728 
7am - 12am (10) 216 17 3,672 48 10,368 

Totals 252   4,284   12,096 

  
BRT Vehicle Revenue Miles Per Year BRT Vehicle Revenue Hours  

Per Year 
   1,836,900  87,246 

           

LRT 
Schedule Times & 
(Headways – Min.)           
Monday - Friday Weekday trips Miles per Trip Miles Per Day Travel Time (min) Minutes Per Interval 
12am - 6am (20) 36 15 540 46 1,656 
6am - 7am (10) 12 15 180 46 552 
7am - 10am (5) 36 15 540 46 1,656 
7am - 10am (5) 36 14 504 43 1,548 
10am - 4pm (10) 72 15 1,080 46 3,312 
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4pm - 7pm (5) 36 15 540 46 1,656 
4pm - 7pm (5) 36 14 504 43 1,548 
7pm - 12am (10) 60 15 900 46 2,760 

Totals 324   4,788   14,688 
            

Sat, Sun & Holidays Weekend/Holidays Miles Per Trip Miles Per Day Travel Time (min) Minutes Per Interval 
12am - 7am (20) 36 15 540 46 1,656 
7am - 12am (10) 216 15 3,240 46 9,936 

Totals 252   3,780   11,592 
  LRT Vehicle Revenue Miles Per Year LRT Vehicle Revenue Hours Per Year 
   1,634,724  83,573 
           
CR 
Schedule Times & 
(Headways – Min.)           
Monday - Friday Weekday trips Miles Per Trip Miles Per Day Travel Time (min) Minutes Per Interval 
12am - 6am (20) 36 15 540 47 1,692 
6am - 7am (10) 12 15 180 47 564 
7am - 10am (5) 36 15 540 47 1,692 
7am - 10am (5) 36 14 504 46 1,656 
10am - 4pm (10) 72 15 1,080 47 3,384 
4pm - 7pm (5) 36 15 540 47 1,692 
4pm - 7pm (5) 36 14 504 46 1,656 
7pm - 12am (10) 60 15 900 47 2,820 

Totals 324   4,788   15,156 
            
Sat, Sun & Holidays Weekend/Holidays Miles Per Trip Miles per Day Travel Time (min) Minutes Per Interval 
12am - 7am (20) 36 15 540 47 1,692 
7am - 12am (10) 216 15 3,240 47 10,152 

Totals 252   3,780   11,844 
  CR Vehicle Revenue Miles Per Year CR Vehicle Revenue Hours Per Year 
   1,634,724  86,017 
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Appendix B: Equipment Cycle with Updated Ridership Projections  



Bay Ridge Connector
CR Transit Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
4 Car Consist
9-Feb-21
Roundtrip Running Time Assumptions

Minutes Phase 8,400 Capacity per hour per direction (PHPD)
46 Terminal to terminal running time 6,243 Northbound AM peak hour ridership demand
5 Layover at Roosevelt Avenue Terminal 74.32% Capacity PHPD versus peak hour ridership demand

46 Terminal to terminal running time 3,074 Ridership at Northbound AM peak hour peak load point
5 Layover at 4 Av Terminal 36.60% Capacity PHPD versus AM peak hour load point

102 Roundtrip running time

Depart Arrive At Depart Arrive At

Equipment
Cycle

4 Av
Terminal

Roosevelt
Avenue

Roosevelt
Avenue
Layover

Roosevelt
Avenue

4 Av
Terminal

4 Av
Terminal
Layover

1 700 746 5 751 836 5
2 705 751 5 756 841 5
3 710 756 5 801 846 5
4 715 801 5 806 851 5
5 720 806 5 811 856 5
6 725 811 5 816 901 5
7 730 816 5 821 906 5
8 735 821 5 826 911 5
9 740 826 5 831 916 5

10 745 831 5 836 921 5
11 750 836 5 841 926 5
12 755 841 5 846 931 5
13 800 846 5 851 936 5
14 805 851 5 856 941 5
15 810 856 5 901 946 5
16 815 901 5 906 951 5
17 820 906 5 911 956 5
18 825 911 5 916 1001 5
19 830 916 5 921 1006 5
20 835 921 5 926 1011 5
1 841 927 5 932 1016 5 <<< One interval at 6 minute headway; subsequent headways at 5 min.
2 846 932 5 937 1021 5 Service after AM peak can reduce to off peak headways.
3 851 937 5 942 1026 5
4 856 942 5 947 1031 5
5 901 947 5 952 1036 5
6 906 952 5 957 1041 5
7 911 957 5 1002 1046 5

Cars
20 Trainsets in peak period revenue service
4 Cars per trainset

80 Total cars in peak period revenue service

4 Protect (standby) train (used to swap out defective trainset with in service failure)
16 20% spare factor

100 Total car fleet - based upon 4 car trainsets

Notes:
1) Assumes 46 minute one way running time. 102 minute roundtrip cycle.
2) 5 minute turn time using drop back crew.
3) No short turns; all revenue service trains operate full length of route.
4) Put ins and out occur from either 65 St Yard or Roosevelt Avenue Terminal.
5) Crew staff schedule will be different from the equipment cycle schedule
6) Protect train assumed to be dispatched from either 65 St Yard or Roosevelt Av Terminal

Equipment Cycle Schedule

Data Analysis and Output



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - Commuter Rail

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Running Time Calculator

62nd St & 8th Ave 0.06 0.52 0.06 0.75 Acceleration Rate (mph per sec) 3
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 3

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 99.14 35.00 11.67 81.93 11.67 1.75 Dwelling Assumption at Each Station (Min) 0.75

62nd St & New Utrecht Ave 0.06 0.80 0.06 0.75

4 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48 Running Time for Entire Corridor (Min) 45.59

18th Ave & 53rd St 0.06 0.64 0.06 0.75 Average Running Speed (MPH) 18.32
5 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0.75 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.06 0.46 0.06 0.75
7 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Running Time (Min) for:

E 16th St & Avenue H 0.06 0.13 0.06 0.75 Section 1: 4th Ave to Flatbush Ave 14.19
8 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59 Section 2: Flatbush Ave to Broadway Junction 18.50

Ocean Avenue & Avenue H 0.06 0.12 0.06 0.75 Section 3: Broadway Junc to Roosevelt Ave 12.90
9 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0.75 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 71.25 35.00 11.67 36.68 11.67 1.00 Section 1: 4th Ave to Flatbush Ave 18.22

Albany Ave & Ave H 0.06 0.36 0.06 0.75 Section 2: Flatbush Ave to Broadway Junction 17.13
11 Utica Avenue 0.52 Yes 0.52 74.94 35.00 11.67 41.82 11.67 1.09 Section 3: Broadway Junc to Roosevelt Ave 20.15

Utica Ave & Farragut Rd. 0.06 0.41 0.06 0.75
12 Ralph Avenue 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0.75
13 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Avenue D 0.06 0.31 0.06 0.75
14 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0.75
15 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderen Ave 0.06 0.34 0.06 0.75
16 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderen Ave 0.06 0.28 0.06 0.75
17 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & East New York Ave 0.06 0.31 0.06 0.75
18 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0.75
19 Wilson Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0.75
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 103.92 35.00 11.67 91.19 11.67 1.91

Myrtle Ave & 61st St 0.06 0.89 0.06 0.75
21 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

750'  West of 69th St. 0.06 0.74 0.06 0.75
22 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0.75
23 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0.75
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 112.89 35.00 11.67 109.70 11.67 2.22

Roosevelt Ave & 70th St 0.06 1.07 0.06 0.75

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58



Bay Ridge Connector
LRT Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
3 Car Consist
9-Feb-21
Roundtrip Running Time Assumptions Data Analysis and Output

Minutes Phase 3,600 Capacity per hour per direction (PHPD)
40 Alignment End-to-End running time 6,521 Northbound AM peak hour ridership demand
3 Alignment End to Terminal running time 181.14% Capacity PHPD versus peak hour ridership demand
5 Layover at Roosevelt Avenue & 74 St 3,273 Ridership at Northbound AM peak hour peak load point

40 Terminal to terminal running time 90.92% Capacity PHPD versus AM peak hour load point
3 Alignment End to Terminal running time
5 Layover at 4 Av Terminal

96 Roundtrip running time

Depart Arrive At Depart Arrive At

Equipment
Cycle 4 Av Terminal

Roosevelt
Avenue

Roosevelt
Avenue & 74 St
Layover (mins)

Roosevelt
Avenue & 74 St 4 Av Terminal

4 Av Terminal
Layover (mins)

1 700 743 5 748 831 5
2 705 748 5 753 836 5
3 710 753 5 758 841 5
4 715 758 5 803 846 5
5 720 803 5 808 851 5
6 725 808 5 813 856 5
7 730 813 5 818 901 5
8 735 818 5 823 906 5
9 740 823 5 828 911 5

10 745 828 5 833 916 5
11 750 833 5 838 921 5
12 755 838 5 843 926 5
13 800 843 5 848 931 5
14 805 848 5 853 936 5
15 810 853 5 858 941 5
16 815 858 5 903 946 5
17 820 903 5 908 951 5
18 825 908 5 913 956 5
19 830 913 5 918 1001 5
1 836 919 5 924 1007 5 <<< One interval at 6 minute headway; subsequent headways at 5 minutes.
2 841 924 5 929 1012 5 Service after AM peak can reduce to off peak headways.
3 846 929 5 934 1017 5
4 851 934 5 939 1022 5
5 856 939 5 944 1027 5
6 901 944 5 949 1032 5
7 906 949 5 954 1037 5
8 911 954 5 959 1042 5

Cars
19 Trainsets in peak period revenue service
3 Cars per trainset

57 Total cars in peak period revenue service

3 Protect (standby) train (used to swap out defective trainset with in service failure)
11.4 20% spare factor

12 Rounded 20% spare factor (up to next 3 car trainset)
72 Total car fleet - based upon 3 car trainsets
24 Total trainsets

Notes:
1) Assumes 43 minute one way running time. 96 minute roundtrip cycle.
2) LRT service extended to the Victor A Moore Terminal via street running along Roosevelt Av.
3) 5 minute turn time at terminals.
4) No short turns; all revenue service trains operate full length of route.
5) Put ins and out occur from 65 St Yard.
6) Crew staff schedule will be different from the equipment cycle schedule
7) Protect train assumed to be dispatched from 65 St Yard.

Equipment Cycle Schedule



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - LRT

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 82.49 35.00 11.67 53.13 11.67 1.27 Running Time Calculator

62nd St & 8th Ave 0.06 0.52 0.06 0.5 Acceleration Rate (mph per sec) 3
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 3

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 99.14 35.00 11.67 81.93 11.67 1.75 Dwelling Assumption at Each Station (Min) 0.5

62nd St & New Utrecht Ave 0.06 0.80 0.06 0.5

4 18th Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48 Running Time for Entire Corridor (Min) 39.84

18th Ave & 53rd St 0.06 0.64 0.06 0.5 Average Running Speed (MPH) 20.97
5 McDonald Avenue 0.36 Yes 0.36 62.35 35.00 11.67 25.36 11.67 0.81

McDonald Ave & Elmwood Ave 0.06 0.25 0.06 0.5 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.06 0.46 0.06 0.5
7 East 16th Street 0.24 Yes 0.24 50.91 35.00 11.67 13.02 11.67 0.61 Running Time (Min) for:

E 16th St & Avenue H 0.06 0.13 0.06 0.5 Section 1: 4th Ave to Flatbush Ave 12.44
8 Ocean Avenue 0.23 Yes 0.23 49.84 35.00 11.67 11.99 11.67 0.59 Section 2: Flatbush Ave to Broadway Junction 16.00

Ocean Avenue & Avenue H 0.06 0.12 0.06 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.40
9 Flatbush Avenue 0.62 Yes 0.62 81.83 35.00 11.67 52.10 11.67 1.26

Flatbush Ave & E 32nd St 0.06 0.51 0.06 0.5 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 71.25 35.00 11.67 36.68 11.67 1.00 Section 1: 4th Ave to Flatbush Ave 20.78

Albany Ave & Ave H 0.06 0.36 0.06 0.5 Section 2: Flatbush Ave to Broadway Junction 19.81
11 Utica Avenue 0.52 Yes 0.52 74.94 35.00 11.67 41.82 11.67 1.09 Section 3: Broadway Junc to Roosevelt Ave 22.80

Utica Ave & Farragut Rd. 0.06 0.41 0.06 0.5
12 Ralph Avenue 0.64 Yes 0.64 83.14 35.00 11.67 54.16 11.67 1.29

Ralph Ave & Chase Ct 0.06 0.53 0.06 0.5
13 Remsen Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Avenue D 0.06 0.31 0.06 0.5
14 Linden Blvd 1.01 Yes 1.01 104.44 35.00 11.67 92.22 11.67 1.93

Linden Blvd & Junius St 0.06 0.90 0.06 0.5
15 Livonia Avenue 0.45 Yes 0.45 69.71 35.00 11.67 34.62 11.67 0.97

Livonia Ave & Van Sinderen Ave 0.06 0.34 0.06 0.5
16 Sutter Avenue 0.39 Yes 0.39 64.90 35.00 11.67 28.45 11.67 0.86

Sutter Ave & Van Sinderen Ave 0.06 0.28 0.06 0.5
17 Atlantic Avenue 0.42 Yes 0.42 67.35 35.00 11.67 31.53 11.67 0.91

Atlantic Ave & East New York Ave 0.06 0.31 0.06 0.5
18 Broadway Junction 0.21 Yes 0.21 47.62 35.00 11.67 9.93 11.67 0.55

Broadway & Truxton St 0.06 0.10 0.06 0.5
19 Wilson Avenue 0.75 Yes 0.75 90.00 35.00 11.67 65.48 11.67 1.48

Wilson Ave & Moffat St 0.06 0.64 0.06 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 103.92 35.00 11.67 91.19 11.67 1.91

Myrtle Ave & 61st St 0.06 0.89 0.06 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 95.81 35.00 11.67 75.76 11.67 1.65

750'  West of 69th St. 0.06 0.74 0.06 0.5
22 Eliot Avenue 0.73 Yes 0.73 88.79 35.00 11.67 63.42 11.67 1.45

Eliot Ave & Lutheran Ave 0.06 0.62 0.06 0.5
23 Grand Avenue 0.57 Yes 0.57 78.46 35.00 11.67 46.96 11.67 1.17

Grand Ave & 79th St 0.06 0.46 0.06 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 112.89 35.00 11.67 109.70 11.67 2.22

Roosevelt Ave & 70th St 0.06 1.07 0.06 0.5

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58



Bay Ridge Connector
BRT Alternative
5 Minute Peak Period Equipment Cycle with Updated Ridership Projections
1 BRT vehicle consist
9-Feb-21

Minutes 1,200 Capacity per hour per direction (PHPD)
42 Alignment End-to-End running time 5,382 Northbound AM peak hour ridership demand
3 Alignment End to Terminal running time 448.50% Capacity PHPD versus peak hour ridership demand
5 Layover at Roosevelt Avenue Terminal 2,613 Ridership at Northbound AM peak hour peak load point

42 Terminal to terminal running time 217.75% Capacity PHPD versus AM peak hour load point
3 Alignment End to Terminal running time
1 Customer alighting at 4 Av Terminal + U turn to departures platform
5 Layover at 4 Av Terminal

101

Depart Arrive At Depart Arrive At

Equipment
Cycle 4 Av Terminal

Roosevelt
Avenue

Roosevelt
Avenue Layover

(mins)
Roosevelt

Avenue 4 Av Terminal

4 Av customer
discharge & bus

U turn time
4 Av Terminal
Layover (mins)

1 700 745 5 750 835 1 5
2 705 750 5 755 840 1 5
3 710 755 5 800 845 1 5
4 715 800 5 805 850 1 5
5 720 805 5 810 855 1 5
6 725 810 5 815 900 1 5
7 730 815 5 820 905 1 5
8 735 820 5 825 910 1 5
9 740 825 5 830 915 1 5

10 745 830 5 835 920 1 5
11 750 835 5 840 925 1 5
12 755 840 5 845 930 1 5
13 800 845 5 850 935 1 5
14 805 850 5 855 940 1 5
15 810 855 5 900 945 1 5
16 815 900 5 905 950 1 5
17 820 905 5 910 955 1 5
18 825 910 5 915 1000 1 5
19 830 915 5 920 1005 1 5
20 835 920 5 925 1010 1 5
1 841 926 5 931 1016 1 5 <<< One interval at 6 minute headway; subsequent headways at 5 minutes.
2 846 931 5 936 1021 1 5 Service after AM peak can reduce to off peak headways.
3 851 936 5 941 1026 1 5
4 856 941 5 946 1031 1 5
5 901 946 5 951 1036 1 5
6 906 951 5 956 1041 1 5
7 911 956 5 1001 1046 1 5

Vehicles
20 BRT vehicles in peak period revenue service
1 BRT vehicles per consist

20 Total BRT vehicles in peak period revenue service
22 Total peak BRT Vehicle requirement, including standby vehicles

2 Protect (standby) vehicle (to swap out defective vehicles and/or to allow longer battery charging)
4 20% spare factor

26 Total BRT fleet

Notes:
1) Assumes 45 minute one way running time. 101 minute roundtrip cycle.
2) 5 minute turn time + 1 minute to discharge customers and U turn bus from arrivals to departures platform at 4 Av Terminal.
3) No short turns; all revenue service BRT vehicles operate full length of route.
4) Put ins and out occur from either 65 St Yard or Roosevelt Avenue Victor A Moore Terminal.
5) Crew staff schedule will be different from the equipment cycle schedule.
6) Protect vehicle assumed to be dispatched from either 65 St Yard or Roosevelt Av Terminal.
7) Vehicles top up recharge at terminals as needed. May swap out with protect vehicle if longer charging time needed.
8) Each roundtrip is ~30 miles.
9) Other NYCT or MTA Bus vehicles that could use a portion of the BRC corridor are not included in this analysis.

Equipment Cycle Schedule

Roundtrip Running Time Assumptions
Phase

Roundtrip running time

Data Analysis and Output



Bay Ridge Connector
Task 10.6 Operation Memo Appendix B - Task 10 Station Selection/Running Time Calculation by Modes  - MTA Confirmed on 10/29 - BRT

All Potential Stations
Distance to

Previous Station
(Mile)

Commuter
Rail Rapid

Mode
Station

Distance to
Previous Station

Max Running
Speed without

Cap (mph)

Max Running
Speed with
Cap (mph)

Acceleration
Time (Sec)

Max Speed
Running

Time (Sec)

Deceleration
Time (Sec)

Total Travel Time to
Previous Station

(Min)

1 4th Avenue Yes Blue is the customized input factor
65th St & 4th Ave Red is the Output

2 8th Avenue 0.63 Yes 0.63 67.35 35.00 17.50 47.30 17.50 1.37 Running Time Calculator

62nd St & 8th Ave 0.09 0.46 0.09 0.5 Acceleration Rate (mph per sec) 2
Ft. Hamilton Parkway Deceleration Rate (mph per sec) 2

Removed Designated Max Running Speed (mph) 35
3 New Utrecht Avenue 0.91 Yes 0.91 80.94 35.00 17.50 76.10 17.50 1.85 Dwelling Assumption at Each Station (Min) 0.5

62nd St & New Utrecht Ave 0.09 0.74 0.09 0.5
4 18th Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58 Running Time for Entire Corridor (Min) 42.07

18th Ave & 53rd St 0.09 0.58 0.09 0.5 Average Running Speed (MPH) 19.85
5 McDonald Avenue 0.36 Yes 0.36 50.91 35.00 17.50 19.53 17.50 0.91

McDonald Ave & Elmwood Ave 0.09 0.19 0.09 0.5 Total Stations 24
6 Coney Island Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27 Average Station Distance (Mile) 0.58

Coney Island Ave & Ave H 0.09 0.40 0.09 0.5
7 East 16th Street 0.24 Yes 0.24 41.57 35.00 17.50 7.19 17.50 0.70 Running Time (Min) for:

E 16th St & Avenue H 0.09 0.07 0.09 0.5 Section 1: 4th Ave to Flatbush Ave 13.22
8 Ocean Avenue 0.23 Yes 0.23 40.69 35.00 17.50 6.16 17.50 0.69 Section 2: Flatbush Ave to Broadway Junction 16.97

Ocean Avenue & Avenue H 0.09 0.06 0.09 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.88
9 Flatbush Avenue 0.62 Yes 0.62 66.81 35.00 17.50 46.27 17.50 1.35

Flatbush Ave & E 32nd St 0.09 0.45 0.09 0.5 Average Speed (MPH) for:
10 Albany Avenue 0.47 Yes 0.47 58.17 35.00 17.50 30.84 17.50 1.10 Section 1: 4th Ave to Flatbush Ave 19.56

Albany Ave & Ave H 0.09 0.30 0.09 0.5 Section 2: Flatbush Ave to Broadway Junction 18.67
11 Utica Avenue 0.52 Yes 0.52 61.19 35.00 17.50 35.99 17.50 1.18 Section 3: Broadway Junc to Roosevelt Ave 21.87

Utica Ave & Farragut Rd. 0.09 0.35 0.09 0.5
12 Ralph Avenue 0.64 Yes 0.64 67.88 35.00 17.50 48.33 17.50 1.39

Ralph Ave & Chase Ct 0.09 0.47 0.09 0.5
13 Remsen Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Avenue D 0.09 0.25 0.09 0.5
14 Linden Blvd 1.01 Yes 1.01 85.28 35.00 17.50 86.39 17.50 2.02

Linden Blvd & Junius St 0.09 0.84 0.09 0.5
15 Livonia Avenue 0.45 Yes 0.45 56.92 35.00 17.50 28.79 17.50 1.06

Livonia Ave & Van Sinderen Ave 0.09 0.28 0.09 0.5
16 Sutter Avenue 0.39 Yes 0.39 52.99 35.00 17.50 22.61 17.50 0.96

Sutter Ave & Van Sinderen Ave 0.09 0.22 0.09 0.5
17 Atlantic Avenue 0.42 Yes 0.42 54.99 35.00 17.50 25.70 17.50 1.01

Atlantic Ave & East New York Ave 0.09 0.25 0.09 0.5
18 Broadway Junction 0.21 Yes 0.21 38.88 35.00 17.50 4.10 17.50 0.65

Broadway & Truxton St 0.09 0.04 0.09 0.5
19 Wilson Avenue 0.75 Yes 0.75 73.48 35.00 17.50 59.64 17.50 1.58

Wilson Ave & Moffat St 0.09 0.58 0.09 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 84.85 35.00 17.50 85.36 17.50 2.01

Myrtle Ave & 61st St 0.09 0.83 0.09 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 78.23 35.00 17.50 69.93 17.50 1.75

750'  West of 69th St. 0.09 0.68 0.09 0.5
22 Eliot Avenue 0.73 Yes 0.73 72.50 35.00 17.50 57.59 17.50 1.54

Eliot Ave & Lutheran Ave 0.09 0.56 0.09 0.5
23 Grand Avenue 0.57 Yes 0.57 64.06 35.00 17.50 41.13 17.50 1.27

Grand Ave & 79th St 0.09 0.40 0.09 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 92.17 35.00 17.50 103.87 17.50 2.31

Roosevelt Ave & 70th St 0.09 1.01 0.09 0.5

Total Mile Total Mile

Number of
Potential

DMU
Stations

Average Station
Distance (Mile)

13.92 13.92 24 0.58
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10.1 Introduction 
The Bay Ridge Connector (BRC) Feasibility and Alternatives Analysis Study (“the BRC Study) was 
proposed by the Metropolitan Transportation Authority (MTA) to assess the feasibility of adding 
passenger transit service to the currently freight-only, all -diesel rail right-of-way (ROW) extending from 
Bay Ridge in southwestern Brooklyn to Astoria in northwestern Queens. The rail corridor consists of the 
Long Island Rail Road (LIRR)-owned Bay Ridge Branch (BRB) and the CSX-owned Fremont Secondary (see 
Figure 1) . The corridor was identified as a potential location for new service that would provide more 
direct transit options to serve new job growth in the outer boroughs of New York City while relieving 
congestion on current Manhattan-bound subway lines. 

The MTA’s Regional Transit Demand Forecasting Model (RTFM) was used to estimate ridership for the 
Study’s three Feasible Alternatives as discussed below.  The structure and validation of this model for 
use in this study is discussed in the Task 7 Technical Memorandum. This Technical Memorandum 
documents the development of ridership forecasts for these alternatives.  Section 10.2 provides a brief 
overview of the Feasible Alternatives; Section 10.3 provides the ridership results for these alternatives 
and Section 10.4 a summary of the findings.  An Appendix provides more detailed assumptions and 
results of these forecasts. 
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Figure 1 Bay Ridge Connector Corridor 
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10.2 Feasible Alternatives 
The selection of the three Feasible Alternatives – those most likely to meet the Goals and Objectives of 
the BRC Study, is described in the Task 9 Technical Memo: Fatal Flaw Screening Results.  The three 
Feasible Alternatives are: 

• Commuter Rail (CR) Alternative 
• Light Rail Transit (LRT) 
• Bus Rapid Transit (BRT) 

Each alternative would operate along an approximately 14-mile, 24-station transit alignment extending 
from 4th Avenue and 65th Street in Bay Ridge, Brooklyn to Roosevelt Avenue at Broadway in Jackson 
Heights, Queens, and would provide 24-hour service at the same transit fares with free transit to 
subway and local bus routes as current NYCT services. Further details regarding service levels and 
operations are provided below. 

10.2.1 2015 Baseline Alternatives 

The 2015 Baseline alternatives was coded under the detailed assumptions found in Appendix Tables A1 
through A3.  Table 1 below presents a summary of these assumptions.  

For this initial Baseline study: 

• The BRT and LRT alternatives were both coded with the same 27 stations  (see Figure 3), with 5-
minute peak period and 10-minute off-peak frequencies.  The estimated average speed for the 
BRT alternative was 18.9 mph and 19.9 20 mph for the LRT.  With an assumed 30 second dwell 
time at each station, the comparative corridor runtime coded is 44.5 minutes for BRT and 41.9 
minutes for LRT alternative respectively.    

• For the Commuter Rail Alternative the 19 stations shown in Figure 2 were assumed for the initial 
Commuter Rail alternative.  The service frequency for this alternative was assumed as 10 
minutes during the peak period and 15 minutes during off-peak periods.  With an assumed 45 
seconds dwell time at each station and an average speed of 20.4 mph, the corridor runtime for 
this alternative is 40.9 minutes. 

 

 Table 1 Summary Assumptions of 2015 Baseline Alternatives 

 Baseline 2015 Alternatives  
BRT LRT CR 

Number of Stations 27 27 19 
Headway - Peak (min) 5 5 10 
Headway – Off-Peak (min) 10 10 15 
Average Speed (MPH) 18.8 19.9 20.4 
Dwelling Time - High Ridership (Sec) 30 30 45 
End to End Runtime (Mins) 44.4 41.9 40.9 

` 
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Figure 2 2015 Baseline Alternative Alignment – Commuter Rail 
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Figure 3 2015 Baseline Alternative Alignment – LRT/BRT 
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10.2.2 2040 Future Feasible Alternatives 

This section provides a description of the development of the future year (2040) Feasible Alternatives. 
Section 10.2.2.1 gives details of the assumptions for the No Build scenario while Section 10.2.2.2 
discusses the refinement of these for preparation of the final ridership forecasts. 

10.2.2.1 2040 No Build Assumptions 
All existing and committed transit improvements that would be providing passenger service by 2040 
were coded in the ridership forecasting model. In addition to existing bus, subway and commuter rail in 
New York City, the following transit improvements were coded in the RTFM 2040 No Build scenario: 

• Long Island Rail Road (LIRR) East Side Access, 
• Metro North Railroad (MNR) Penn Station Access, 
• Communications-Based Train Control (CBTC) A and B Division improvements, and 
• Second Avenue Subway Phase 2 

The assumptions for LIRR runtimes and speed were obtained from the Base 1 Scenario of the LIRR 
Network Strategy Study (NSS).  These assumptions include 95 AM (4-Hour) peak period trains to Penn 
Station (PSNY) and 63 trains to Grand Central Terminal (GCT).  Assumptions for the MNR New Haven 
Line service to PSNY were obtained from the MNR Penn Station Access Study.  The service 
improvements include 23 AM Peak (6AM-10AM) Period trains to PSNY and 49 to GCT. 

Coding assumptions for the CBTC improvements were obtained from the CBTC Operating Plan and the 
MTA NYCT Utica Avenue Study.  These included improved station-to-station travel times and service 
frequencies on the A and B Division subway lines.  Finally, a Peak Period Headway of 19 trains per hour 
was specified by NYCT for Phase 2 of the Second Avenue Subway. 

10.2.2.2  Build (Feasible) Alternatives 
The service plans for the three Feasible Alternatives were refined based on the results from the Baseline 
analyses.  All three alternatives’ alignments have the same 24 stations (see Figure 4 for the location of 
these stations.) Additionally, for each alternative, ridership was estimated for the same alignment with 
and without the Broadway Junction station to assess the ridership impact of excluding this complex and 
high-cost station.  These changes are detailed in Appendix Tables B1 through B3 for the alternatives 
with Broadway Junction station included and Tables C1 through C3 for the alternatives without 
Broadway Junction station. Table 2 below provides a summary of the refined assumptions. 

Table 2 Summary Assumptions of Feasible Alternatives 

  BRT LRT CR 
  With 

Broadway 
Junction 

Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

Station Count 24 23 24 23 24 23 
Headway - Peak (min) 5 5 5 5 5 5 
Headway - OffPeak (min) 10 10 10 10 10 10 
Average Speed (MPH) 19.8 20.2 21 21.3 18.3 18.7 
Dwelling Time - High Ridership (Sec) 30 30 30 30 45 45 
End to End Runtime (Mins) 42.1 41.3 39.8 39.1 45.6 44.6 
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Figure 4 Final Stations for All Alternatives 
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10.3 Ridership Forecasts 
This section describes the ridership forecasting process and provides the ridership results for the three 
Feasible Alternatives.  The Utica Avenue Study version of the RTFM Model was modified and used to 
develop the ridership estimates for this study with Year 2040 selected as the horizon analysis year.  

10.3.1 Baseline Ridership Forecasts 

This section shows the initial 2015 Baseline ridership forecasts using the initial level of service plans 
discussed in Section 10.2.2. These Baseline forecasts were performed for the 2015 base year with the 
base year existing transit network. 

Table 3 below provides the AM peak period ridership results for the 2015 Baseline alternatives.  These 
results show that: 
• LRT would attract 30,000 peak period riders compared with 25,300 riders on the BRT alternative, 

and for both alternatives the five most heavily used stations would be Broadway Junction, Utica 
Avenue, Flatbush Avenue, East 16th Street and New Utrecht Avenue.  The higher ridership at these 
stations reflects the significant transfer opportunities to existing and future no-build transit services 
(especially subway) at these stations. The LRT and BRT alternatives for the Baseline conditions 
contain the same stop locations with the LRT alternative having a shorter end to end runtime of 
about 2.5 minutes and a slight modal bias with LRT matching Subway conditions and BRT matching 
bus conditions reflected in 10% fare differential. 

• The CR alternative was tested as both a Commuter Rail mode and as a Rapid Transit mode with the 
same service characteristics for both.  A total of 8,800 peak period riders used the alternative when 
coded as commuter rail while a comparative 19,800 riders used the service when the mode was 
assigned Rapid Transit characteristics within the RTFM. Under both scenarios, CR service frequency 
under Baseline assumptions (6 per hour) would have a lower frequency than BRT and LRT (12 per 
hour).   
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Table 3 Baseline Service Assumptions and Ridership Results - Station Ons and Offs - 6 – 10AM Peak 
Period 

  BRT LRT CR As  
Commuter Rail 

CR As  
Rapid Transit 

Peak Headway 5 Minutes 5 Minutes 10 Minutes 10 Minutes 
Dwell Time 30 Seconds 30 Seconds 45 Seconds 45 Seconds 

End to End Runtime 44.4 Minutes 41.9 Minutes 40.9 Minutes 40.9 Minutes 
Station Ons Offs Ons Offs Ons Offs Ons Offs 

4th Avenue 760 1,090 970 1,290 400 440 860 1,030 
8th Avenue 1,020 1,060 1,140 1,200 470 550 1,090 1,120 
Ft. Hamilton Parkway 550 270 630 290 - - - - 
New Utrecht Avenue 1,580 1,140 1,910 1,310 570 440 1,790 1,390 
18th Avenue 710 770 780 840 - - - - 
McDonald Avenue 840 1,240 1,040 1,490 440 440 1,040 1,380 
Coney Island Avenue 630 640 710 750 - - - - 
East 16th Street 1,340 1,470 1,610 1,800 710 580 1,570 1,780 
Ocean Avenue 550 650 640 720 - - - - 
Flatbush Avenue 1,630 1,330 2,010 1,530 620 920 1,970 1,470 
Albany Avenue 920 860 1,170 930 - - - - 
Utica Avenue  3,460 3,060 3,920 3,380 520 620 3,740 3,100 
Ralph Avenue 1,030 500 1,540 580 - - - - 
Remsen Avenue 880 610 1,060 670 410 500 850 640 
Linden Blvd  790 740 870 840 280 340 720 680 
Livonia Avenue 360 140 410 150 170 150 530 210 
Sutter Avenue 700 390 800 440 - - - - 
Atlantic Avenue 350 300 400 340 790 850 420 390 
Broadway Junction 3,330 3,330 3,780 4,360 1,070 440 2,600 2,630 
Wilson Avenue 380 350 470 540 110 210 400 320 
Wyckoff Avenue 90 90 130 100 - - - - 
Myrtle Avenue 810 420 970 450 450 410 510 290 
Metropolitan Avenue 660 690 730 810 550 620 430 500 
Eliot Avenue 540 260 700 280 190 320 340 200 
Grand Avenue 270 290 360 320 450 370 180 230 
Queens Blvd. 120 400 140 440 140 180 90 270 
Roosevelt Avenue 1,000 3,240 1,140 4,220 420 370 660 2,180 
Total 25,300 25,300 30,000 30,000 8,800 8,800 19,800 19,800 
Notes                 

Fare Used same as subway/ bus for all 3 alternatives 
    

  

LRT/ BRT have free transfers to subway / bus within the model 
   

  
Commuter Rail service on BRC would have free transfers to/from subway / local bus. LIRR commuter trains 
within Study Area assumed to still have paid transfer. 
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10.3.2 Final Ridership Forecasts 

This section provides the final ridership forecasts for the refined alternatives.  Section 10.3.2.1 discusses 
the station level boarding by mode of access.  Section 10.3.2.2 presents the Peak Load Point while 
Section 10.3.2.3 gives the Trips by Mode/New Riders and Section 10.3.2.4 details the subway screenline 
volumes. Section 10.3.2.5 provide travel time comparisons and Section 10.3.2.6 the travel time savings, 
VMT and passenger hours of travel. 

10.3.2.1 Ridership: Ons and Offs by Station 
Table 4 provides the AM peak period station On and Off results for the Final 2040 BRT and LRT 
alternatives while Table 5 provides the corresponding station boardings for the Commuter Rail 
alternatives.  Both tables show results with and without Broadway Station. 

• BRT: 4-Hour AM Peak Period boardings on the BRT amount to 26,410 compared with 24,670 riders 
without Broadway Junction station, a reduction of about 7%. With the removal of Broadway 
Junction station, Atlantic, Sutter and Wilson Avenue stations capture the majority of riders that 
prefer to use the Broadway station.    

• LRT: With Broadway Junction included 31,510 riders would board the LRT during the AM Peak 
Period versus 29,270 riders boarding without Broadway Junction.   

• CR: As shown in Table 5, with peak period headways of 5 minutes and with Broadway Junction 
station included, AM Peak Period ridership on CR would be 30,250 and 28,170 with and without 
Broadway Junction station, respectively.  The distribution of riders for this alternative are similar to 
the distribution observed for the BRT and LRT alternatives. As part of the alternative refinements it 
was decided that the Commuter Rail option would behave in a manner similar to the other rapid 
transit options (LRT and BRT) than as the existing LIRR operations in the corridor and should be 
modeled similarly. Part of the refinement reduced the headways from 10 minutes to 5 minutes 
along with having the same stop locations as the BRT and LRT options. The fare and transfer policies 
match those of the BRT and LRT options with free transfers to subway and bus. 

• Under all alternatives, the five most heavily used stations are Broadway Junction, Utica Avenue, 
Flatbush Avenue, East 16th Street and New Utrecht Avenue, with Roosevelt Avenue having the 
highest Off volumes.   
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Table 4 Final Service Assumptions and Ridership Results – BRT and LRT - Station Ons and Offs 

6 – 10 am Peak Period 

  BRT - With 
Broadway Junction 

BRT - Without 
Broadway Junction 

LRT - With 
Broadway Junction 

LRT - Without 
Broadway Junction 

Peak Headway 5 Minutes 5 Minutes 5 Minutes 5 Minutes 
Dwell Time 30 Seconds 30 Seconds 30 Seconds 30 Seconds 
End to End Runtime 42.1 Minutes 41.3 Minutes 39.8 Minutes 39.1 Minutes 
Station Ons Offs Ons Offs Ons Offs Ons Offs 
4th Avenue 850 1,000 840 1,000 1,020 1,180 1,010 1,160 
8th Avenue 1,130 1,270 1,130 1,240 1,250 1,450 1,240 1,410 
Ft. Hamilton Parkway - - - - - - - - 
New Utrecht Avenue 1,670 1,180 1,630 1,140 2,110 1,380 2,050 1,320 
18th Avenue 880 780 860 750 980 870 960 840 
McDonald Avenue 890 1,200 900 1,190 1,150 1,460 1,140 1,440 
Coney Island Avenue 630 590 620 560 700 690 680 650 
East 16th Street 1,940 1,430 1,940 1,420 2,360 1,870 2,290 1,830 
Ocean Avenue 580 640 560 610 660 710 640 670 
Flatbush Avenue 1,520 1,590 1,510 1,560 1,840 1,840 1,840 1,780 
Albany Avenue 900 900 860 860 1,140 970 1,120 920 
Utica Avenue  3,530 3,240 3,510 3,120 4,070 3,580 3,990 3,440 
Ralph Avenue 960 510 880 440 1,320 590 1,240 520 
Remsen Avenue 910 650 870 640 1,180 720 1,100 700 
Linden Blvd  800 740 820 790 900 870 920 900 
Livonia Avenue 350 150 370 160 420 170 430 180 
Sutter Avenue 640 420 1,060 570 740 480 1,170 520 
Atlantic Avenue 400 360 1,050 1,070 460 420 1,190 1,500 
Broadway Junction 3,170 3,410 - - 3,520 4,410 - - 
Wilson Avenue 480 590 1,300 1,460 570 770 1,560 1,900 
Wyckoff Avenue - - - - - - - - 
Myrtle Avenue 1,150 480 1,060 550 1,440 510 1,240 590 
Metropolitan Avenue 690 720 740 790 790 800 840 910 
Eliot Avenue 770 260 640 250 960 290 780 270 
Grand Avenue 330 370 250 350 520 420 420 390 
Queens Blvd. - - - - - - - - 
Roosevelt Avenue 1,250 3,920 1,260 4,160 1,400 5,080 1,410 5,400 
Total 26,410 26,410 24,670 24,670 31,510 31,510 29,270 29,270 
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Table 5 Final Service Assumptions and Ridership Results – Commuter Rail - Station Ons and Offs 
6 – 10 AM Peak Period 

  
CR - With Broadway Junction CR - Without Broadway Junction 

Peak Headway 5 Minutes 5 Minutes 
Dwell Time 45 Seconds 45 Seconds 
End to End Runtime 45.6 Minutes 44.6 Minutes 
Station Ons Offs Ons Offs 
4th Avenue 990 1,140 980 1,120 
8th Avenue 1,220 1,410 1,210 1,370 
Ft. Hamilton Parkway - - - - 
New Utrecht Avenue 2,000 1,320 1,920 1,260 
18th Avenue 950 840 930 810 
McDonald Avenue 1,080 1,380 1,080 1,360 
Coney Island Avenue 670 660 650 630 
East 16th Street 2,210 1,750 2,160 1,740 
Ocean Avenue 650 680 640 650 
Flatbush Avenue 1,780 1,780 1,790 1,740 
Albany Avenue 1,040 950 1,020 910 
Utica Avenue  3,970 3,470 3,900 3,340 
Ralph Avenue 1,270 560 1,180 500 
Remsen Avenue 1,120 700 1,060 680 
Linden Blvd  860 840 890 870 
Livonia Avenue 400 160 420 170 
Sutter Avenue 720 460 1,150 640 
Atlantic Avenue 430 400 1,130 1,290 
Broadway Junction 3,320 4,180 - - 
Wilson Avenue 560 740 1,510 1,810 
Wyckoff Avenue - - - - 
Myrtle Avenue 1,420 500 1,200 580 
Metropolitan Avenue 780 780 830 890 
Eliot Avenue 960 280 760 270 
Grand Avenue 500 410 410 380 
Queens Blvd. - - - - 
Roosevelt Avenue 1,350 4,860 1,380 5,140 
Total 30,250 30,250 28,170 28,170 

 

10.3.2.2 Mode of Access by Station 
Appendix Tables D has detailed tables for the access modes by alternative at each BRC station – Drive, 
Walk and Transfer (from subway or local bus). F shows the percentage of passengers arriving at each of 
the 24 BRC stations by Walk or Transfer (the Drive percentage is under 1%): 
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Figure 5: Average Access Mode by Station for BRC Alternatives 

 

The data shown in Figure 5, are Walk and Transfer averages of all three Feasible Alternatives and include 
Broadway Junction station. These data indicate the following: 
• A majority (57 %) of passengers arrive at BRC stations are transferring from subway or bus lines 
• Only one station – Flatbush Avenue – has a measurable share of riders arriving by auto – 18% 
• Both the Walk and Transfer percentages of arriving passengers range widely among the 24 stations, 

(from 5% to 95%). The fact that a majority of all riders would be transferring from other transit 
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modes reflects the intersection of the BRC alignment with numerous bus and (especially) subway 
lines.  

• Overall arrival patterns by mode are roughly the same with or without Broadway Station – a station 
serving a number of subway lines where 95% of passengers would be transferring from those lines 
(See Appendix Tables D1 and D1 for these access mode detail projections). However, the majority 
of these transferring passengers at Broadway Junction would instead transfer to the BRC service at 
other stations, particularly at Linden Boulevard and Sutter, Wilson, Atlantic Avenue stations.    

10.3.2.3 Peak Load Point Analysis 
Table 6 summarizes the Peak Load Points for the AM Peak Hour for the Feasible Alternatives with 
Broadway Junction station.  As the detailed peak load point projects shown in Appendix Tables E1 and 
E2 indicate, these represents the locations in each direction with the maximum number of passengers 
on each alternative’s trains (CR or LRT) or buses (BRT) as they depart from these stations. Those data 
show that: 

• all of the peak load points in either direction would occur within a 7-station range (Ocean Avenue to 
Remsen Avenue), all within the Brooklyn portion of the 14-mile BRC alignment; and 

• roughly the same peak loads shown at each of the five stations shown in Table 6 would also occur at 
3 to 6 stations immediately north or south of each this peak load point and can be seen in Appendix 
E. 

 
These peak loads at stations in the AM Peak Hour, when transit ridership is typically most concentrated, 
are used to define the fleet size to meet this peak level of demand without excessive crowding. 
   

Table 6 2040 AM Peak Hour Peak Load Point 
 

BRT  LRT  CR  
Station North 

bound 
South 
bound 

North 
bound 

South 
bound 

North 
bound 

South 
bound 

Ocean Avenue 2,613 
     

Utica Avenue 
 

2,439 
    

Remsen Avenue 
  

3,273 
 

3,074 
 

Flatbush Avenue 
   

2,905 
 

2,755 
Ralph Avenue 

      
       

 

10.3.2.4 Trips by Mode/ New Riders 
Table 7 presents for all the alternatives the change in daily trips by mode for trips with at least one end 
in the BRC corridor.  As shown, inclusion or exclusion of the Broadway Junction station any alternative 
does not significantly change the volume of trips diverted to transit from auto.  The BRT Alternative 
would divert about 5,700 trips from auto while the LRT alternatives divert about 7,000 trips from auto 
and the CR Alternative would divert about 6,600 auto trips.  
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Table 7 Change in Linked Trips by Feasible Alternative (compared to No Build) 

  No Build BRT  LRT CR 

Mode  
With 

Broadway 
Junction 

Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

Drive Alone / Shared Ride 1,512,100 -5,700 -5,600 -7,000 -6,800 -6,600 -6,400 
Subway / Bus (Incl. Trips on 
Feasible Alternatives) 576,500 6,300 6,100 7,700 7,500 7,300 7,100 

Commuter Rail (LIRR) 12,100 -100 -100 -100 -100 -100 -100 
Other (Taxi/ Non-Motorized) 534,500 -500 -500 -600 -600 -600 -600 
         

New Riders  7,400 7,200 9,100 8,800 8,500 8,300 
 

The proposed alternatives provide additional transit opportunities for study area residents as well as for 
those travelling to the study area, resulting in increased transit usage in the corridor.  Overall, for the 
LRT and CR alternatives, transit usage by study area residents is estimated to be about 5,200 daily riders 
more than without the improvement, about 90% of which would be diverted from autos.  
Correspondingly, the BRT alternative is estimated to result in about 4,400 more transit riders. Similarly, 
travel from other areas into the primary study area is estimated to be around 2,000 more riders on 
transit than without the improvements, also with approximately 90% being diverted from autos (See 
Appendix F). 

Appendix F shows further that these changes are largely attributable to riders traveling within and 
between Brooklyn and Queens, indicating Manhattan-bound travel that use the project are primarily 
diverted riders.  All of the alternatives result in an minor change in total transit riders traveling between 
the study area and the Manhattan CBD.  While the alternatives do not significantly increase Manhattan-
bound riders, they somewhat alleviate the load on the existing NYCT subways going to Manhattan.  The 
Peak Period Cordon on these subways are on average 1% lower with the proposed alternatives, likely a 
result of riders from the study area no longer having to get to downtown Brooklyn or Manhattan to 
travel to destinations in northern Brooklyn and Queens. 

10.3.2.5 Subway Screenline Volumes 
Screenline ridership analyses assess the potential diversion from existing NYCT system lines due to a 
proposed transit service. Table 8 below shows that all feasible alternative would have limited influence 
on existing transit riders traveling to Manhattan, comparing to No Build ridership. This analysis proved 
that the Project Corridor has limited change to Manhattan-bound transit trips, with minimal impact on 
Manhattan-bound peak period subway crowding. Additional screenlines for the AM Peak Period for 
corridor bus and subway routes can be found in Appendix H. 
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Table 8 2040 NYCT Peak Hour On-Board Subway Loads at Cordon 

          BRT LRT CR 

Segment Route(s) Station Direction No Build 
With 

Broadway 
Junction 

No 
Broadway 
Junction 

With 
Broadway 
Junction 

No 
Broadway 
Junction 

With 
Broadway 

No 
Broadway 
Junction 

M
an

ha
tt

an
 

N
or

th
 o

f 6
0t

h 
St

re
et

 

1 66 St SB 16,800 16,800 16,800 16,800 16,800 16,800 16,800 

2-3 72 St SB 23,700 23,600 23,700 23,600 23,700 23,600 23,700 

4-5 86 St SB 41,000 41,000 41,400 41,000 41,400 41,000 41,400 

6 
68 St-Hunter 

College SB 26,500 26,500 26,100 26,500 26,100 26,500 26,100 

A-D 125 St SB 24,400 24,400 24,400 24,400 24,300 24,400 24,300 

B-C 72 St SB 8,900 8,900 8,900 8,900 9,000 8,900 9,000 

Q 63 St SB 23,800 23,800 23,800 23,700 23,700 23,800 23,800 

  TOTAL  165,000 165,000 165,000 165,000 164,900 165,000 164,900 

 W
es

t/
Ce

nt
ra

l Q
ue

en
s 7 Vernon-Jackson SB 27,100 27,200 27,200 27,200 27,200 27,200 27,200 

F Lexington/ 63 SB 17,200 17,200 17,200 17,200 17,200 17,200 17,200 

E Court Sq-23 St SB 19,700 19,800 19,800 19,800 19,900 19,800 19,900 

M Court Sq-23 St SB 10,100 10,200 10,200 10,200 10,200 10,200 10,200 

N-W 
Queensboro 

Plaza SB 16,300 16,300 16,300 16,400 16,300 16,300 16,300 

R Queens Plaza SB 13,100 13,100 13,200 13,100 13,200 13,100 13,200 

  TOTAL  103,600 103,800 103,800 103,900 104,000 103,900 103,900 

N
or

th
 

Br
oo

kl
yn

 

J-M-Z Marcy Av SB/NB 21,100 20,900 20,900 20,900 20,900 20,900 20,900 

L Bedford Av NB 19,100 18,900 18,900 18,900 18,900 18,900 18,900 

  TOTAL  40,300 39,800 39,900 39,700 39,800 39,800 39,800 

So
ut

h 
Br

oo
kl

yn
 

2-3 Clark St NB 15,700 15,500 15,600 15,400 15,500 15,400 15,500 

4-5 Borough Hall NB 22,200 22,000 22,000 21,900 21,900 21,900 21,900 

A-C High Street NB 28,900 29,000 28,900 29,100 28,900 29,100 28,900 

B-Q DeKalb Av NB 28,000 27,700 27,700 27,700 27,700 27,700 27,700 

D-N 
Atlantic Av-
Barclays Ctr NB 33,000 32,800 32,800 32,700 32,700 32,700 32,800 

F York NB 12,800 12,800 12,700 12,700 12,700 12,700 12,700 

R Court Street NB 3,000 3,000 2,900 3,000 2,900 3,000 2,900 

  TOTAL  143,600 142,800 142,600 142,500 142,300 142,600 142,400 

    
        

    GRAND TOTAL  452,500 51,400 451,300 451,100 451,000 451,200 451,100 
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10.3.2.6 Door-to-Door Travel Time Comparison 
Table 9 below provides a sample of comparative travel times between a selected origin along the BRC 
corridor (4th Avenue/65th Street) and 8 destination points.  The times shown in this table represents the 
door-to-door travel times and includes access time, wait time, in-vehicle time, and egress times. 

The results show substantial reductions in overall transit travel time for all three BRC alternatives for 
these origin-destination pairs when compared with currently available transit services. Savings are 
virtually identical with or without Broadway Junction Station. 

Table 9 Door-to-Door Travel Time Comparison (Minutes) 

F
R
O
M 

TO 

No -
Build 

Transit 

Transit 
with 
BRT 

% Chg. 
From 

No Bld. 

Transit 
with 
LRT 

% Chg. 
From 

No Bld. 

Transit 
with 
CR 

% Chg. 
From 

No Bld. 

4t
h 

Av
en

ue
   

&
   

65
th

 S
tr

ee
t 62nd St & New Utrecht Ave 18 11 -39% 11 -39% 11 -39% 

McDonald Ave & Elmwood Ave 37 14 -62% 14 -62% 15 -59% 

East 16th & Ave H 35 17 -51% 17 -51% 18 -49% 

Flatbush Ave & 32nd St 41 20 -51% 19 -54% 21 -49% 

Livonia Ave & Van Sinderen Ave 42 31 -26% 30 -29% 33 -21% 

Wilson Ave & Moffat St 45 37 -18% 35 -22% 40 -11% 

Metropolitan Ave & 69th St 65 42 -35% 40 -38% 45 -31% 

Roosevelt Ave & 70th St 67 49 -27% 46 -31% 52 -22% 
 

10.3.2.7 User Benefits and Reduction in Vehicle Miles of Travel (VMT) 
FTA developed a User Benefits metric to measure the benefits of a transit investment to transit users in 
terms of out-of-pocket costs and travel time. Using the estimated monetary value of time to travelers, 
these cost and time measures are combined into total user benefits, using minutes to reflect both travel 
time and out-of-pocket costs.  Calculations were made of these user benefits for each of the Feasible 
Alternatives, comparing each to travel under No Build conditions.  Calculations were made for trips 
originating (produced) in the corridor and one for trips ending in (attracted to) the corridor.   

As shown in Appendix G, all three alternatives provide substantial travel benefits for trips beginning or 
ending in the primary study area, ranging in average minutes of user benefits from 4 minutes per rider 
for shorter distance trips to 15 minutes per rider for longer distance trips. LRT and CR alternatives 
providing slightly higher travel time savings than the BRT alternative due to somewhat faster travel 
times. For example: 

• The average travel time savings on LRT or CR for a short-trip rider traveling within the Primary 
Brooklyn South area is about 4 minutes.   

• The longer-distance rider travelling in either direction between Primary Brooklyn South and Primary 
Queens North saves about 15 minutes on average.   

• Corresponding travel time savings on BRT are slightly lower at 3.5 and 14 minutes, respectively for 
the same origin-destination pairs. 
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Table 10 summarizes the daily changes in vehicle miles travelled and passenger hours.  The differences 
in VMT and Passenger Hour changes between alternatives are modest. 

Table 10 Change in VMT and Passenger Hours 

  BRT LRT CR 
  With 

Broadway 
Junction 

 Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

With 
Broadway 
Junction 

Without 
Broadway 
Junction 

Daily             
Change in VMT -30,600 -30,300 -38,300 -37,400 -35,500 -35,000 
Passenger Hours 18,000 17,000 20,800 19,500 22,500 21,100 
              

 

 

10.4 Conclusions 
The LRT Alternative, with about 31,500 peak period riders, attracts the most riders of the three 
alternatives, followed closely by CR with 30,250 and BRT with 26,410 daily peak period riders, 
respectively.  Ridership under all alternatives without a station at Broadway Junction is generally about 
7% lower than that with the station, with most of those who would have used this station shifting to 
Atlantic, Sutter, and Wilson Avenue stations to transfer to another subway line.  

For all the alternatives, the five most heavily used stations are Broadway Junction, Utica Avenue, 
Flatbush Avenue, East 16th Street and New Utrecht Avenue, with Roosevelt Avenue as the station with 
the highest Off volumes.  Of these stations, while there are about an equal number of walk-on as there 
are transferring riders at the 4th and Utica Avenue stations, most of the riders using the other stations 
are transferring from other transit lines. 

As shown in the sample travel time comparisons, all the alternatives provide significant travel time 
savings for riders with a trip end in the study corridor, resulting in most of the areas in the primary study 
area experiencing between4 and 15 minutes of travel time savings per trip.  Finally, none of these 
alternatives would have any impact on the maximum peak hour loads being carried by the existing 
subway system. The proposed BRC service alternatives would serve stations in Brooklyn and Queens, 
with many riders transferring to the existing transit services for travel to Western Brooklyn and 
Manhattan. 
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APPENDIX TABLES (Digital Excel) 
 

Tables A: Detailed assumptions for Baseline alternatives 

 Table A1 2015 Baseline BRT Service Assumptions 

 Table A2 2015 Baseline LRT Service Assumptions 

 Table A3 2015 Baseline CR Service Assumptions 

Tables B: Detailed assumptions for Final alternatives – With Broadway Junction 

Table B1 2040 BRT Service Assumptions - WITH Broadway Station Junction 

Table B2 2040 LRT Service Assumptions - WITH Broadway Station Junction 

 Table B3 2040 CR Transit Service Assumptions - WITH Broadway Station 

Tables C: Detailed assumptions for Final alternatives – Without Broadway Junction 

Table C1 2040 BRT Service Assumptions - WITHOUT Broadway Station Junction 

Table C2 2040 LRT Service Assumptions - WITHOUT Broadway Station Junction 

 Table C3 2040 CR Transit Service Assumptions - WITHOUT Broadway Station 

Tables D: Station Boardings by Access mode and Egress – Final Alternatives 

 Table D1 AM Peak Period Ridership Forecasting Year 2040 By Access Mode – BRT 

 Table D2 AM Peak Period Ridership Forecasting Year 2040 By Access Mode - LRT 

 Table D3 AM Peak Period Ridership Forecasting Year 2040 By Access Mode - Commuter Rail 

Tables E: North and South bound riders and link volumes – Final Alternatives 

Table E1 2040 Peak Load Point - BRT and LRT With Broadway Junction 

Table E2 2040 Peak Load Point - CR with Broadway Junction 

Tables F: 2040 Superzone Level Daily Linked Person Trips - Trips from and to Primary Study Area 

Table F1: 2040 Daily Linked Person Trips: from Primary Study Area to Brooklyn, Queens, 
Manhattan CBD 

Table F2: 2040 Daily Linked Person Trips: from Brooklyn, Queens, Manhattan CBD to Primary 
Study Area  

Tables G: Average Weekday Minutes of User Benefits Per Rider relative to No Build by Final Alternatives 

Tables H: Additional Screenline Locations – AM Peak Period 

 



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

BRT
Station

Distance to
Previous BRT

Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue 0.29 Yes 0.00 Running Time Calculator - Input

65th St & 4th Ave 0.5 Acceleration Rate (mph per sec) 2
2 8th Avenue 0.63 Yes 0.63 1.37 Deceleration Rate (mph per sec) 2

61st St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
3 Ft. Hamilton Parkway 0.26 Yes 0.26 0.74 Dwelling Assumption at Each Station (Min) 0.5

61st St & Fort Hamilton Pkwy 0.5 Running Time Calculator - Output
4 New Utrecht Avenue 0.65 Yes 0.65 1.41 Running Time for Entire Corridor (Min) 44.45

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 18.79
5 18th Avenue 0.75 Yes 0.75 1.58

18th Ave & 53rd St 0.5 Total Stations 27
6 McDonald Avenue 0.36 Yes 0.36 0.91 Average Station Distance (Mile) 0.52

McDonald Ave & Elmwood Ave 0.5
7 Coney Island Avenue 0.57 Yes 0.57 1.27 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 14.51
8 East 16th Street 0.24 Yes 0.24 0.70 Section 2: Flatbush Ave to Atlantic Ave 13.74

E 16th St & Avenue H 0.5 Section 3: Atlantic Ave to Roosevelt Ave 16.19
9 Ocean Avenue 0.23 Yes 0.23 0.69

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
10 Flatbush Avenue 0.62 Yes 0.62 1.35 Section 1: 4th Ave to Flatbush Ave 17.82

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Atlantic Ave 18.87
11 Albany Avenue 0.47 Yes 0.47 1.10 Section 3: Atlantic Ave to Roosevelt Ave 19.60

Albany Ave & Ave H 0.5
12 Utica Avenue 0.52 Yes 0.52 1.18

Utica Ave & Farragut St 0.5
13 Ralph Avenue 0.46 Yes 0.64 1.39

Ralph Ave & Chase Ct 0.5
14 Remsen Avenue 0.42 Yes 0.42 1.01

Remsen Avenue 0.5
15 Linden Blvd 1.01 Yes 1.01 2.02

Linden Blvd & Junius St 0.5
16 Livonia Avenue 0.45 Yes 0.45 1.06

Livonia Ave & Van Sinderlan Ave 0.5
17 Sutter Avenue 0.39 Yes 0.39 0.96

Sutter Ave & Van Sinderlan Ave 0.5
18 Atlantic Avenue 0.42 Yes 0.42 1.01

Atlantic Ave & New York Ave 0.5
19 Broadway Junction 0.21 Yes 0.21 0.65

Broadway & Truxton St 0.5
20 Wilson Avenue 0.46 Yes 0.75 1.58

Wilson Ave & Moffat St 0.5
21 Wyckoff Avenue 0.39 Yes 0.39 0.96

Wyckoff Ave & Cooper Ave 0.5
22 Myrtle Avenue 0.61 Yes 0.61 1.34

Myrtle Ave & 61st St 0.5
23 Metropolitan Avenue 0.85 Yes 0.85 1.75

Metropolitan Ave 0.5
24 Eliot Avenue 0.73 Yes 0.73 1.54

Eliot Ave & Lutheran Ave 0.5
25 Grand Avenue 0.57 Yes 0.57 1.27

Grand Ave & 79th St 0.5
26 Queens Blvd. 0.64 Yes 0.64 1.39

Queens Blvd & 73rd St 0.5
27 Roosevelt Avenue 0.54 Yes 0.54 1.22

Roosevelt Ave & 70th St

Table A1: 2015 Baseline BRT Service Assumptions
1/29/2021

Service Assumption Results



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

LRT Rail
Station

Distance to
Previous LRT

Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue 0.29 Yes 0.00 Running Time Calculator - Input

65th St & 4th Ave 0.5 Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

61st St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
3 Ft. Hamilton Parkway 0.26 Yes 0.26 0.64 Dwelling Assumption at Each Station (Min) 0.5

61st St & Fort Hamilton Pkwy 0.5 Running Time Calculator - Output
4 New Utrecht Avenue 0.65 Yes 0.65 1.31 Running Time for Entire Corridor (Min) 41.92

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 19.92
5 18th Avenue 0.75 Yes 0.75 1.48

18th Ave & 53rd St 0.5 Total Stations 27
6 McDonald Avenue 0.36 Yes 0.36 0.81 Average Station Distance (Mile) 0.52

McDonald Ave & Elmwood Ave 0.5
7 Coney Island Avenue 0.57 Yes 0.57 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 13.64
8 East 16th Street 0.24 Yes 0.24 0.61 Section 2: Flatbush Ave to Atlantic Ave 12.96

E 16th St & Avenue H 0.5 Section 3: Atlantic Ave to Roosevelt Ave 15.32
9 Ocean Avenue 0.23 Yes 0.23 0.59

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
10 Flatbush Avenue 0.62 Yes 0.62 1.26 Section 1: 4th Ave to Flatbush Ave 18.96

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Atlantic Ave 20.00
11 Albany Avenue 0.47 Yes 0.47 1.00 Section 3: Atlantic Ave to Roosevelt Ave 20.72

Albany Ave & Ave H 0.5
12 Utica Avenue 0.52 Yes 0.52 1.09

Utica Ave & Farragut St 0.5
13 Ralph Avenue 0.46 Yes 0.64 1.29

Ralph Ave & Chase Ct 0.5
14 Remsen Avenue 0.42 Yes 0.42 0.91

Remsen Avenue 0.5
15 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.5
16 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderlan Ave 0.5
17 Sutter Avenue 0.39 Yes 0.39 0.86

Sutter Ave & Van Sinderlan Ave 0.5
18 Atlantic Avenue 0.42 Yes 0.42 0.91

Atlantic Ave & New York Ave 0.5
19 Broadway Junction 0.21 Yes 0.21 0.55

Broadway & Truxton St 0.5
20 Wilson Avenue 0.46 Yes 0.75 1.48

Wilson Ave & Moffat St 0.5
21 Wyckoff Avenue 0.39 Yes 0.39 0.86

Wyckoff Ave & Cooper Ave 0.5
22 Myrtle Avenue 0.61 Yes 0.61 1.24

Myrtle Ave & 61st St 0.5
23 Metropolitan Avenue 0.85 Yes 0.85 1.65

Metropolitan Ave 0.5
24 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.5
25 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.5
26 Queens Blvd. 0.64 Yes 0.64 1.29

Queens Blvd & 73rd St 0.5
27 Roosevelt Avenue 0.54 Yes 0.54 1.12

Roosevelt Ave & 70th St

Table A2: 2015 Baseline LRT Service Assumptions

Service Assumption Results

1/29/2021



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

Commuter
Rail Station

Distance to
Previous Rail

Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue 0.29 Yes 0.00 Running Time Calculator - Input

65th St & 4th Ave 0.75 Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

61st St & 8th Ave 0.75 Designated Max Running Speed (mph) 35
3 Ft. Hamilton Parkway 0.26 Dwelling Assumption at Each Station (Min) 0.75

61st St & Fort Hamilton Pkwy Running Time Calculator - Output
4 New Utrecht Avenue 0.65 Yes 0.91 1.75 Running Time for Entire Corridor (Min) 40.86

62nd St & New Utrecht Ave 0.75 Average Running Speed (MPH) 20.44
5 18th Avenue 0.75

18th Ave & 53rd St Total Stations 19
6 McDonald Avenue 0.36 Yes 1.11 2.10 Average Station Distance (Mile) 0.73

McDonald Ave & Elmwood Ave 0.75
7 Coney Island Avenue 0.57 Running Time (Min) for:

Coney Island Ave & Ave H Section 1: 4th Ave to Flatbush Ave 12.11
8 East 16th Street 0.24 Yes 0.81 1.58 Section 2: Flatbush Ave to Atlantic Ave 12.13

E 16th St & Avenue H 0.75 Section 3: Atlantic Ave to Roosevelt Ave 16.62
9 Ocean Avenue 0.23

Ocean Avenue & Avenue H Average Speed (MPH) for:
10 Flatbush Avenue 0.62 Yes 0.85 1.65 Section 1: 4th Ave to Flatbush Ave 21.35

Flatbush Ave & E 32nd St 0.75 Section 2: Flatbush Ave to Atlantic Ave 21.37
11 Albany Avenue 0.47 Section 3: Atlantic Ave to Roosevelt Ave 19.09

Albany Ave & Ave H
12 Utica Avenue 0.52 Yes 0.99 1.89

Utica Ave & Farragut St 0.75
13 Ralph Avenue 0.46

Ralph Ave & Chase Ct
14 Remsen Avenue 0.42 Yes 1.06 2.01

Remsen Avenue 0.75
15 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.75
16 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderlan Ave 0.75
17 Sutter Avenue 0.39

Sutter Ave & Van Sinderlan Ave
18 Atlantic Avenue 0.42 Yes 0.81 1.58

Atlantic Ave & New York Ave 0.75
19 Broadway Junction 0.21 Yes 0.21 0.55

Broadway & Truxton St 0.75
22 Aberdeen Street 0.29

Aberdeen Street & Bushwick Ave
20 Wilson Avenue 0.46 Yes 0.75 1.48

Wilson Ave & Moffat St 0.75
21 Wyckoff Avenue 0.39

Wyckoff Ave & Cooper Ave
22 Myrtle Avenue 0.61 Yes 1 1.91

Myrtle Ave & 61st St 0.75
23 Metropolitan Avenue 0.85 Yes 0.85 1.65

Metropolitan Ave 0.75
24 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.75
25 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.75
26 Queens Blvd. 0.64 Yes 0.64 1.29

Queens Blvd & 73rd St 0.75
27 Roosevelt Avenue 0.54 Yes 0.54 1.12

Roosevelt Ave & 70th St

Table A3 : 2015 Baseline CR Service Assumptions

Service Assumption Results

1/29/2021



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

BRT
Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 2
2 8th Avenue 0.63 Yes 0.63 1.37 Deceleration Rate (mph per sec) 2

62nd St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.5

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.85 Running Time for Entire Corridor (Min) 42.07

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 19.85
4 18th Avenue 0.75 Yes 0.75 1.58

18th Ave & 53rd St 0.5 Total Stations 24
5 McDonald Avenue 0.36 Yes 0.36 0.91 Average Station Distance (Mile) 0.58

McDonald Ave & Elmwood Ave 0.5
6 Coney Island Avenue 0.57 Yes 0.57 1.27 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 13.22
7 East 16th Street 0.24 Yes 0.24 0.70 Section 2: Flatbush Ave to Broadway Junction 16.97

E 16th St & Avenue H 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.88
8 Ocean Avenue 0.23 Yes 0.23 0.69

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.35 Section 1: 4th Ave to Flatbush Ave 19.56

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Broadway Junction 18.67
10 Albany Avenue 0.47 Yes 0.47 1.10 Section 3: Broadway Junc to Roosevelt Ave 21.87

Albany Ave & Ave H 0.5
11 Utica Avenue 0.52 Yes 0.52 1.18

Utica Ave & Farragut Rd. 0.5
12 Ralph Avenue 0.64 Yes 0.64 1.39

Ralph Ave & Chase Ct 0.5
13 Remsen Avenue 0.42 Yes 0.42 1.01

Avenue D 0.5
14 Linden Blvd 1.01 Yes 1.01 2.02

Linden Blvd & Junius St 0.5
15 Livonia Avenue 0.45 Yes 0.45 1.06

Livonia Ave & Van Sinderen Ave 0.5
16 Sutter Avenue 0.39 Yes 0.39 0.96

Sutter Ave & Van Sinderen Ave 0.5
17 Atlantic Avenue 0.42 Yes 0.42 1.01

Atlantic Ave & East New York Ave 0.5
18 Broadway Junction 0.21 Yes 0.21 0.65

Broadway & Truxton St 0.5
19 Wilson Avenue 0.75 Yes 0.75 1.58

Wilson Ave & Moffat St 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 2.01

Myrtle Ave & 61st St 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 1.75

750'  West of 69th St. 0.5
22 Eliot Avenue 0.73 Yes 0.73 1.54

Eliot Ave & Lutheran Ave 0.5
23 Grand Avenue 0.57 Yes 0.57 1.27

Grand Ave & 79th St 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 2.31

Roosevelt Ave & 70th St 0.5

1/29/2021
Table B1: 2040 BRT Service Assumptions -  WITH Broadway Station Junction

Service Assumption Results



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

LRT
Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

62nd St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.5

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.75 Running Time for Entire Corridor (Min) 39.84

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 20.97
4 18th Avenue 0.75 Yes 0.75 1.48

18th Ave & 53rd St 0.5 Total Stations 24
5 McDonald Avenue 0.36 Yes 0.36 0.81 Average Station Distance (Mile) 0.58

McDonald Ave & Elmwood Ave 0.5
6 Coney Island Avenue 0.57 Yes 0.57 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 12.44
7 East 16th Street 0.24 Yes 0.24 0.61 Section 2: Flatbush Ave to Broadway Jct 16.00

E 16th St & Avenue H 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.40
8 Ocean Avenue 0.23 Yes 0.23 0.59

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.26 Section 1: 4th Ave to Flatbush Ave 20.78

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Broadway Jct 19.81
10 Albany Avenue 0.47 Yes 0.47 1.00 Section 3: Broadway Junc to Roosevelt Ave 22.80

Albany Ave & Ave H 0.5
11 Utica Avenue 0.52 Yes 0.52 1.09

Utica Ave & Farragut Rd. 0.5
12 Ralph Avenue 0.64 Yes 0.64 1.29

Ralph Ave & Chase Ct 0.5
13 Remsen Avenue 0.42 Yes 0.42 0.91

Avenue D 0.5
14 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.5
15 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderen Ave 0.5
16 Sutter Avenue 0.39 Yes 0.39 0.86

Sutter Ave & Van Sinderen Ave 0.5
17 Atlantic Avenue 0.42 Yes 0.42 0.91

Atlantic Ave & East New York Ave 0.5
18 Broadway Junction 0.21 Yes 0.21 0.55

Broadway & Truxton St 0.5
19 Wilson Avenue 0.75 Yes 0.75 1.48

Wilson Ave & Moffat St 0.5
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 1.91

Myrtle Ave & 61st St 0.5
21 Metropolitan Avenue 0.85 Yes 0.85 1.65

750'  West of 69th St. 0.5
22 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.5
23 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.5
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 2.22

Roosevelt Ave & 70th St 0.5

Table B2: 2040 LRT Service Assumptions -  WITH Broadway Station Junction
1/29/2021

Service Assumption Results



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

Commuter
Rail Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

62nd St & 8th Ave 0.75 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.75

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.75 Running Time for Entire Corridor (Min) 45.59

62nd St & New Utrecht Ave 0.75 Average Running Speed (MPH) 18.32
4 18th Avenue 0.75 Yes 0.75 1.48

18th Ave & 53rd St 0.75 Total Stations 24
5 McDonald Avenue 0.36 Yes 0.36 0.81 Average Station Distance (Mile) 0.58

McDonald Ave & Elmwood Ave 0.75
6 Coney Island Avenue 0.57 Yes 0.57 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.75 Section 1: 4th Ave to Flatbush Ave 14.19
7 East 16th Street 0.24 Yes 0.24 0.61 Section 2: Flatbush Ave to Broadway Junction 18.50

E 16th St & Avenue H 0.75 Section 3: Broadway Junc to Roosevelt Ave 12.90
8 Ocean Avenue 0.23 Yes 0.23 0.59

Ocean Avenue & Avenue H 0.75 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.26 Section 1: 4th Ave to Flatbush Ave 18.22

Flatbush Ave & E 32nd St 0.75 Section 2: Flatbush Ave to Broadway Junction 17.13
10 Albany Avenue 0.47 Yes 0.47 1.00 Section 3: Broadway Junc to Roosevelt Ave 20.15

Albany Ave & Ave H 0.75
11 Utica Avenue 0.52 Yes 0.52 1.09

Utica Ave & Farragut Rd. 0.75
12 Ralph Avenue 0.64 Yes 0.64 1.29

Ralph Ave & Chase Ct 0.75
13 Remsen Avenue 0.42 Yes 0.42 0.91

Avenue D 0.75
14 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.75
15 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderen Ave 0.75
16 Sutter Avenue 0.39 Yes 0.39 0.86

Sutter Ave & Van Sinderen Ave 0.75
17 Atlantic Avenue 0.42 Yes 0.42 0.91

Atlantic Ave & East New York Ave 0.75
18 Broadway Junction 0.21 Yes 0.21 0.55

Broadway & Truxton St 0.75
19 Wilson Avenue 0.75 Yes 0.75 1.48

Wilson Ave & Moffat St 0.75
Wyckoff Avenue

Removed
20 Myrtle Avenue 1 Yes 1 1.91

Myrtle Ave & 61st St 0.75
21 Metropolitan Avenue 0.85 Yes 0.85 1.65

750'  West of 69th St. 0.75
22 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.75
23 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.75
Queens Blvd.

Removed
24 Roosevelt Avenue 1.18 Yes 1.18 2.22

Roosevelt Ave & 70th St 0.75

Table B3: 2040 CR Transit Service Assumptions -  WITH Broadway Station Junction
1/29/2021

Service Assumption Results



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

BRT
Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 2
2 8th Avenue 0.63 Yes 0.63 1.37 Deceleration Rate (mph per sec) 2

62nd St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.5

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.85 Running Time for Entire Corridor (Min) 41.28

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 20.23
4 18th Avenue 0.75 Yes 0.75 1.58

18th Ave & 53rd St 0.5 Total Stations 23
5 McDonald Avenue 0.36 Yes 0.36 0.91 Average Station Distance (Mile) 0.61

McDonald Ave & Elmwood Ave 0.5
6 Coney Island Avenue 0.57 Yes 0.57 1.27 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 13.22
7 East 16th Street 0.24 Yes 0.24 0.70 Section 2: Flatbush Ave to Broadway Jct 16.18

E 16th St & Avenue H 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.88
8 Ocean Avenue 0.23 Yes 0.23 0.69

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.35 Section 1: 4th Ave to Flatbush Ave 19.56

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Broadway Jct 19.58
10 Albany Avenue 0.47 Yes 0.47 1.10 Section 3: Broadway Junc to Roosevelt Ave 21.87

Albany Ave & Ave H 0.5
11 Utica Avenue 0.52 Yes 0.52 1.18

Utica Ave & Farragut Rd. 0.5
12 Ralph Avenue 0.64 Yes 0.64 1.39

Ralph Ave & Chase Ct 0.5
13 Remsen Avenue 0.42 Yes 0.42 1.01

Avenue D 0.5
14 Linden Blvd 1.01 Yes 1.01 2.02

Linden Blvd & Junius St 0.5
15 Livonia Avenue 0.45 Yes 0.45 1.06

Livonia Ave & Van Sinderen Ave 0.5
16 Sutter Avenue 0.39 Yes 0.39 0.96

Sutter Ave & Van Sinderen Ave 0.5
17 Atlantic Avenue 0.42 Yes 0.42 1.01

Atlantic Ave & East New York Ave 0.5
Broadway Junction

Removed
18 Wilson Avenue 0.96 Yes 0.96 1.94

Wilson Ave & Moffat St 0.5
Wyckoff Avenue

Removed
19 Myrtle Avenue 1 Yes 1 2.01

Myrtle Ave & 61st St 0.5
20 Metropolitan Avenue 0.85 Yes 0.85 1.75

750'  West of 69th St. 0.5
21 Eliot Avenue 0.73 Yes 0.73 1.54

Eliot Ave & Lutheran Ave 0.5
22 Grand Avenue 0.57 Yes 0.57 1.27

Grand Ave & 79th St 0.5
Queens Blvd.

Removed
23 Roosevelt Avenue 1.18 Yes 1.18 2.31

Roosevelt Ave & 70th St 0.5

Table C1: 2040 BRT Service Assumptions -  WITHOUT Broadway Station Junction

Service Assumption Results

1/29/2021



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

LRT Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

62nd St & 8th Ave 0.5 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.5

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.75 Running Time for Entire Corridor (Min) 39.14

62nd St & New Utrecht Ave 0.5 Average Running Speed (MPH) 21.34
4 18th Avenue 0.75 Yes 0.75 1.48

18th Ave & 53rd St 0.5 Total Stations 23
5 McDonald Avenue 0.36 Yes 0.36 0.81 Average Station Distance (Mile) 0.61

McDonald Ave & Elmwood Ave 0.5
6 Coney Island Avenue 0.57 Yes 0.57 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.5 Section 1: 4th Ave to Flatbush Ave 12.44
7 East 16th Street 0.24 Yes 0.24 0.61 Section 2: Flatbush Ave to Broadway Jct 15.30

E 16th St & Avenue H 0.5 Section 3: Broadway Junc to Roosevelt Ave 11.40
8 Ocean Avenue 0.23 Yes 0.23 0.59

Ocean Avenue & Avenue H 0.5 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.26 Section 1: 4th Ave to Flatbush Ave 20.78

Flatbush Ave & E 32nd St 0.5 Section 2: Flatbush Ave to Broadway Jct 20.70
10 Albany Avenue 0.47 Yes 0.47 1.00 Section 3: Broadway Junc to Roosevelt Ave 22.80

Albany Ave & Ave H 0.5
11 Utica Avenue 0.52 Yes 0.52 1.09

Utica Ave & Farragut Rd. 0.5
12 Ralph Avenue 0.64 Yes 0.64 1.29

Ralph Ave & Chase Ct 0.5
13 Remsen Avenue 0.42 Yes 0.42 0.91

Avenue D 0.5
14 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.5
15 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderen Ave 0.5
16 Sutter Avenue 0.39 Yes 0.39 0.86

Sutter Ave & Van Sinderen Ave 0.5
17 Atlantic Avenue 0.42 Yes 0.42 0.91

Atlantic Ave & East New York Ave 0.5
Broadway Junction

Removed
18 Wilson Avenue 0.96 Yes 0.96 1.84

Wilson Ave & Moffat St 0.5
Wyckoff Avenue

Removed
19 Myrtle Avenue 1 Yes 1 1.91

Myrtle Ave & 61st St 0.5
20 Metropolitan Avenue 0.85 Yes 0.85 1.65

750'  West of 69th St. 0.5
21 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.5
22 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.5
Queens Blvd.

Removed
23 Roosevelt Avenue 1.18 Yes 1.18 2.22

Roosevelt Ave & 70th St 0.5

Service Assumption Results

Table C2: 2040 LRT Service Assumptions -  WITHOUT Broadway Station Junction
1/29/2021



BayRidge Connector - Task 10.7 Ridership Analysis

All Potential Stations

Distance to
Previous
Station
(Mile)

Commuter
Rail Station

Distance to
Previous
Station
(Mile)

Total Travel
Time to
Previous

Station (Min)
1 4th Avenue Yes Running Time Calculator

65th St & 4th Ave Acceleration Rate (mph per sec) 3
2 8th Avenue 0.63 Yes 0.63 1.27 Deceleration Rate (mph per sec) 3

62nd St & 8th Ave 0.75 Designated Max Running Speed (mph) 35
Ft. Hamilton Parkway Dwelling Assumption at Each Station (Min) 0.75

Removed
3 New Utrecht Avenue 0.91 Yes 0.91 1.75 Running Time for Entire Corridor (Min) 44.64

62nd St & New Utrecht Ave 0.75 Average Running Speed (MPH) 18.71
4 18th Avenue 0.75 Yes 0.75 1.48

18th Ave & 53rd St 0.75 Total Stations 23
5 McDonald Avenue 0.36 Yes 0.36 0.81 Average Station Distance (Mile) 0.61

McDonald Ave & Elmwood Ave 0.75
6 Coney Island Avenue 0.57 Yes 0.57 1.17 Running Time (Min) for:

Coney Island Ave & Ave H 0.75 Section 1: 4th Ave to Flatbush Ave 14.19
7 East 16th Street 0.24 Yes 0.24 0.61 Section 2: Flatbush Ave to Broadway Junction 17.55

E 16th St & Avenue H 0.75 Section 3: Broadway Junc to Roosevelt Ave 12.90
8 Ocean Avenue 0.23 Yes 0.23 0.59

Ocean Avenue & Avenue H 0.75 Average Speed (MPH) for:
9 Flatbush Avenue 0.62 Yes 0.62 1.26 Section 1: 4th Ave to Flatbush Ave 18.22

Flatbush Ave & E 32nd St 0.75 Section 2: Flatbush Ave to Broadway Junction 18.05
10 Albany Avenue 0.47 Yes 0.47 1.00 Section 3: Broadway Junc to Roosevelt Ave 20.15

Albany Ave & Ave H 0.75
11 Utica Avenue 0.52 Yes 0.52 1.09

Utica Ave & Farragut Rd. 0.75
12 Ralph Avenue 0.64 Yes 0.64 1.29

Ralph Ave & Chase Ct 0.75
13 Remsen Avenue 0.42 Yes 0.42 0.91

Avenue D 0.75
14 Linden Blvd 1.01 Yes 1.01 1.93

Linden Blvd & Junius St 0.75
15 Livonia Avenue 0.45 Yes 0.45 0.97

Livonia Ave & Van Sinderen Ave 0.75
16 Sutter Avenue 0.39 Yes 0.39 0.86

Sutter Ave & Van Sinderen Ave 0.75
17 Atlantic Avenue 0.42 Yes 0.42 0.91

Atlantic Ave & East New York Ave 0.75
Broadway Junction

Removed
18 Wilson Avenue 0.96 Yes 0.96 1.84

Wilson Ave & Moffat St 0.75
Wyckoff Avenue

Removed
19 Myrtle Avenue 1 Yes 1 1.91

Myrtle Ave & 61st St 0.75
20 Metropolitan Avenue 0.85 Yes 0.85 1.65

750'  West of 69th St. 0.75
21 Eliot Avenue 0.73 Yes 0.73 1.45

Eliot Ave & Lutheran Ave 0.75
22 Grand Avenue 0.57 Yes 0.57 1.17

Grand Ave & 79th St 0.75
Queens Blvd.

Removed
23 Roosevelt Avenue 1.18 Yes 1.18 2.22

Roosevelt Ave & 70th St 0.75

Service Assumption Results

Table C3: 2040 CR Transit Service Assumptions -  WITHOUT Broadway Station Junction
1/29/2021



Table D1: AM Peak Period Ridership Forecasting Year 2040 By Access Mode - BRT
Table D2: AM Peak Period Ridership Forecasting Year 2040 By Access Mode - LRT
Table D3: AM Peak Period Ridership Forecasting Year 2040 By Access Mode - Commuter Rail

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

Drive
Access

On

Walk
Access

On

Transfer
On

Transfer
Off

Egress
Off

4th Avenue - 460 390 580 420 - 450 390 590 410 - 610 410 710 470 - 600 410 710 460 - 600 390 680 450 - 590 390 680 440
8th Avenue - 490 640 760 510 - 480 640 750 490 - 580 670 890 550 - 570 670 880 530 - 570 650 870 540 - 560 650 850 520
Ft. Hamilton Parkway - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
New Utrecht Avenue - 400 1,270 620 570 - 400 1,240 590 550 - 580 1,530 760 630 - 570 1,480 720 600 - 570 1,430 710 610 - 550 1,360 680 580
18th Avenue - 490 390 390 390 - 480 380 370 380 - 580 400 440 430 - 560 390 420 410 - 560 380 420 420 - 550 370 400 410
McDonald Avenue - 300 590 790 420 - 290 600 790 400 - 420 740 980 480 - 400 740 980 460 - 400 680 920 460 - 390 690 920 440
Coney Island Avenue - 0 630 540 50 - 0 620 510 50 - 90 610 630 60 - 80 590 600 60 - 90 580 610 60 - 80 570 570 50
East 16th Street - 230 1,710 1,200 230 - 220 1,720 1,200 220 - 250 2,100 1,610 250 - 250 2,040 1,590 240 - 250 1,960 1,500 250 - 240 1,920 1,500 240
Ocean Avenue - 270 310 250 390 - 260 300 230 380 - 330 330 290 420 - 320 320 270 400 - 320 330 270 410 - 320 320 260 390
Flatbush Avenue 250 450 820 1,160 430 260 440 820 1,130 420 360 570 910 1,370 470 370 550 910 1,330 450 350 550 870 1,320 460 360 540 880 1,290 450
Albany Avenue - 530 370 610 290 - 500 360 600 260 - 870 270 660 310 - 840 280 640 280 - 820 220 650 300 - 800 220 630 280
Utica Avenue - 1,790 1,740 1,740 1,500 - 1,780 1,720 1,670 1,450 - 2,110 1,960 1,990 1,580 - 2,070 1,920 1,910 1,540 - 2,070 1,900 1,910 1,560 - 2,040 1,870 1,830 1,510
Ralph Avenue - 910 50 0 500 - 830 50 0 430 - 1,260 60 0 580 - 1,190 60 0 520 - 1,210 60 0 560 - 1,120 50 0 490
Remsen Avenue - 680 230 230 420 - 630 240 230 400 - 900 290 270 450 - 810 290 270 430 - 860 260 260 440 - 780 280 260 420
Linden Blvd - 140 660 570 180 - 140 680 620 180 - 170 730 680 180 - 170 750 720 190 - 160 700 660 180 - 170 720 690 180
Livonia Avenue - 290 60 20 130 - 300 70 30 130 - 350 70 20 150 - 350 80 30 150 - 340 70 20 140 - 340 80 30 140
Sutter Avenue - 420 220 140 280 - 440 630 280 290 - 500 240 170 310 - 510 660 210 310 - 490 240 160 300 - 500 650 340 300
Atlantic Avenue - 100 300 280 80 - 200 850 930 140 - 130 330 340 80 - 240 940 1,350 160 - 120 310 320 80 - 230 890 1,140 150
Broadway Junction - 150 3,020 3,290 120 - 0 0 0 0 - 200 3,320 4,280 130 - 0 0 0 0 - 190 3,130 4,060 130 - 0 0 0 0
Wilson Avenue - 370 110 410 180 - 460 830 1,230 230 - 460 120 580 190 - 520 1,030 1,660 250 - 450 120 550 180 - 510 1,000 1,570 240
Wyckoff Avenue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Myrtle Avenue - 480 670 290 180 - 430 630 370 170 - 740 700 320 190 - 600 640 410 180 - 730 690 310 190 - 600 600 400 180
Metropolitan Avenue - 180 510 550 170 - 180 570 640 150 - 270 520 630 180 - 250 590 750 160 - 260 510 610 170 - 250 580 730 160
Eliot Avenue - 730 40 120 140 - 600 40 120 130 - 920 40 140 150 - 730 40 130 140 - 920 40 130 150 - 730 40 130 140
Grand Avenue - 180 150 280 90 - 130 130 270 80 - 380 140 330 90 - 300 120 310 80 - 370 130 320 90 - 290 110 300 80
Queens Blvd. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Roosevelt Avenue - 180 1,060 3,670 240 - 180 1,090 3,930 230 - 230 1,170 4,820 260 - 220 1,200 5,150 250 - 220 1,130 4,600 260 - 210 1,160 4,890 240
Total 250 10,220 15,940 18,500 7,910 260 9,830 14,580 17,080 7,600 360 13,470 17,680 22,920 8,590 370 12,740 16,160 21,030 8,240 350 13,120 16,780 21,870 8,380 360 12,400 15,410 20,110 8,060

Table D: AM Peak Period Ridership Forecasting Year 2040 By Access Mode

Station

CR - Without Broadway JunctionBRT - With Broadway Junction BRT - Without Broadway Junction LRT - With Broadway Junction LRT - Without Broadway Junction CR - With Broadway Junction



BayRidge Connector - Task 10.7 Ridership Analysis
1/29/2021
Table E1: 2040 Peak Load Point - BRT and LRT With Broadway Junction
Table E2: 2040 Peak Load Point - CR With Broadway Junction

on off aboard on off aboard Ons Offs on off aboard on off aboard Ons Offs on off aboard on off aboard Ons Offs
4th Avenue 321 0 321 0 382 0 321 382 389 0 389 0 447 0 389 447 376 0 376 0 433 0 376 433
8th Avenue 431 0 752 0 482 382 431 482 476 0 865 0 550 447 477 550 462 0 838 0 534 433 463 534
Ft. Hamilton Parkway 0 0 752 0 0 863 0 0 0 0 865 0 0 996 0 0 0 0 838 0 0 966 0 0
New Utrecht Avenue 631 3 1,381 3 447 863 634 450 798 6 1,657 5 520 996 803 526 753 6 1,586 5 495 966 758 501
18th Avenue 283 31 1,633 50 267 1,307 333 298 311 34 1,934 61 297 1,511 372 331 299 34 1,851 62 286 1,456 361 319
McDonald Avenue 314 25 1,922 25 432 1,525 339 457 405 31 2,309 32 525 1,747 438 556 379 30 2,199 31 493 1,680 410 523
Coney Island Avenue 173 58 2,037 68 167 1,932 241 225 193 66 2,436 74 196 2,240 267 262 181 64 2,316 73 187 2,142 254 251
East 16th Street 635 80 2,591 102 462 2,030 737 542 782 99 3,119 114 610 2,362 896 709 729 96 2,949 112 569 2,255 841 666
Ocean Avenue 124 102 2,613 97 143 2,390 221 245 141 112 3,148 111 158 2,859 252 270 140 109 2,979 109 151 2,713 249 260
Flatbush Avenue 220 270 2,560 360 340 2,440 580 600 280 310 3,110 420 390 2,910 700 700 260 300 2,940 410 370 2,750 680 670
Albany Avenue 200 170 2,590 140 170 2,410 340 340 240 190 3,160 200 180 2,870 430 370 220 190 2,970 180 180 2,710 400 360
Utica Avenue 520 770 2,340 820 460 2,440 1,340 1,230 630 860 2,930 910 500 2,850 1,540 1,360 610 830 2,750 890 490 2,710 1,510 1,320
Ralph Avenue 270 90 2,520 100 100 2,080 370 190 380 100 3,210 130 120 2,440 500 220 360 90 3,020 120 120 2,310 480 210
Remsen Avenue 180 180 2,520 160 70 2,090 340 250 260 200 3,270 190 70 2,440 450 270 250 190 3,070 180 70 2,310 430 270
Linden Blvd 40 270 2,290 260 10 1,990 300 280 50 310 3,010 290 20 2,330 340 330 50 300 2,820 280 20 2,200 330 320
Livonia Avenue 40 50 2,280 90 10 1,740 130 60 50 50 3,010 110 10 2,050 160 60 50 50 2,820 110 10 1,930 150 60
Sutter Avenue 50 140 2,190 190 20 1,660 240 160 60 160 2,910 220 20 1,960 280 180 60 160 2,720 220 20 1,840 270 180
Atlantic Avenue 60 110 2,140 90 30 1,490 150 140 60 130 2,830 120 30 1,750 170 160 60 120 2,650 110 30 1,640 160 150
Broadway Junction 220 980 1,380 980 310 1,420 1,210 1,290 240 1,290 1,780 1,100 390 1,660 1,340 1,680 240 1,200 1,690 1,020 390 1,560 1,260 1,590
Wilson Avenue 70 100 1,360 110 120 750 180 220 80 120 1,740 140 170 950 220 290 80 120 1,650 140 160 930 210 280
Wyckoff Avenue 0 0 1,360 0 0 760 0 0 0 0 1,740 0 0 980 0 0 0 0 1,650 0 0 960 0 0
Myrtle Avenue 260 80 1,530 180 100 760 440 180 290 90 1,940 260 100 980 550 190 280 90 1,840 260 100 960 540 190
Metropolitan Avenue 180 160 1,550 80 110 680 260 270 210 180 1,960 90 120 830 300 300 210 180 1,870 90 120 800 300 300
Eliot Avenue 150 90 1,610 140 10 710 290 100 170 90 2,040 200 10 860 360 110 170 90 1,950 200 10 830 360 110
Grand Avenue 10 130 1,490 120 10 580 130 140 50 150 1,930 150 10 670 200 160 50 150 1,850 140 10 650 190 150
Queens Blvd. 0 0 1,490 0 0 470 0 0 0 0 1,930 0 0 530 0 0 0 0 1,850 0 0 510 0 0
Roosevelt Avenue 0 1,490 0 470 0 470 470 1,490 0 1,930 0 530 0 530 530 1,930 0 1,850 0 510 0 510 510 1,850
Total 5,380 5,380 0 4,650 4,650 0 10,040 10,040 6,520 6,520 0 5,450 5,450 0 11,970 11,970 6,240 6,240 0 5,250 5,250 0 11,490 11,490

Note:
AM Peak Period to Peak Hour Factor of 0.38 used based on NYCT subway screenlines in corridor.
The Cell with Yellow Highlight represents the Peak Load Point

Table E: AM Peak Period Ridership Forecasting & Peak Load Point - Year 2040 By Direction

Station Southbound Total

BRT With Broadway Junction AM Peak Period Ridership LRT With Broadway Junction AM Peak Period Ridership CR With Broadway Junction AM Peak Period Ridership

Northbound Southbound Total Northbound Southbound Total Northbound



BayRidge Connector - Task 10.7 Ridership Analysis
1/29/2021
2040 Superzone Level Daily Linked Person Trips - Journey to Work & Reverse Journey to Work

JTW: Residents at
Primary Area

Brooklyn Queens
Manhattan

CBD
Others Total Brooklyn Queens

Manhattan
CBD

Others Total Brooklyn Queens
Manhattan

CBD
Others Total Brooklyn Queens

Manhattan
CBD

Others Total

All Modes 698,970 30,990 88,570 82,820 901,350 698,970 30,990 88,570 82,820 901,350 698,970 30,990 88,570 82,820 901,350 698,970 30,990 88,570 82,820 901,350
Auto 426,860 27,690 2,390 30,030 486,970 424,550 27,370 2,380 29,890 484,180 423,960 27,290 2,380 29,830 483,470 424,110 27,320 2,380 29,840 483,640
Subway/Bus * 79,580 2,770 86,150 51,710 220,210 82,160 3,170 86,150 51,830 223,310 82,820 3,260 86,160 51,880 224,120 82,660 3,230 86,160 51,870 223,920
Railroad 0 130 0 880 1,010 0 60 0 910 970 0 40 0 910 960 0 50 0 910 960
Others 192,530 400 30 200 193,160 192,270 390 30 200 192,900 192,190 390 30 200 192,810 192,200 390 30 200 192,830
All Modes 216,080 30,890 33,910 28,430 309,300 216,080 30,890 33,910 28,430 309,300 216,080 30,890 33,910 28,430 309,300 216,080 30,890 33,910 28,430 309,300
Auto 125,130 24,510 560 7,210 157,400 124,620 24,320 560 7,190 156,680 124,450 24,280 560 7,190 156,470 124,500 24,280 560 7,190 156,520
Subway/Bus * 26,250 3,620 33,340 21,000 84,210 26,800 3,820 33,340 21,020 84,980 26,980 3,860 33,340 21,020 85,200 26,930 3,860 33,340 21,020 85,150
Railroad 0 0 0 200 200 0 0 0 200 210 0 0 0 210 210 0 0 0 210 210
Others 64,700 2,760 20 10 67,490 64,660 2,750 20 10 67,440 64,640 2,750 20 10 67,420 64,650 2,750 20 10 67,420
All Modes 21,480 107,570 23,250 11,560 163,870 21,480 107,570 23,250 11,560 163,870 21,480 107,570 23,250 11,560 163,870 21,480 107,570 23,250 11,560 163,870
Auto 16,290 59,430 1,940 7,690 85,350 16,170 59,300 1,920 7,660 85,050 16,150 59,270 1,910 7,660 84,980 16,160 59,270 1,910 7,660 84,990
Subway/Bus * 1,630 6,140 20,960 3,740 32,470 1,750 6,310 20,990 3,760 32,810 1,780 6,340 21,000 3,770 32,890 1,770 6,340 21,000 3,770 32,880
Railroad 0 0 10 30 50 0 0 10 30 40 0 0 10 30 40 0 0 10 30 40
Others 3,560 42,000 340 100 46,000 3,560 41,970 340 100 45,960 3,550 41,960 340 100 45,950 3,550 41,960 340 100 45,950
All Modes 17,720 219,830 95,060 41,100 373,720 17,720 219,830 95,060 41,100 373,720 17,720 219,830 95,060 41,100 373,720 17,720 219,830 95,060 41,100 373,720
Auto 15,320 121,840 6,470 20,610 164,250 15,200 121,810 6,480 20,610 164,100 15,170 121,800 6,480 20,610 164,060 15,180 121,800 6,480 20,610 164,070
Subway/Bus * 1,360 16,350 85,600 19,310 122,620 1,510 16,400 85,580 19,310 122,800 1,540 16,410 85,590 19,310 122,850 1,530 16,410 85,590 19,310 122,840
Railroad 20 230 1,770 540 2,560 10 230 1,770 540 2,540 10 230 1,770 540 2,540 10 230 1,770 540 2,540
Others 1,020 81,410 1,230 640 84,290 1,010 81,400 1,230 640 84,270 1,010 81,400 1,230 640 84,270 1,010 81,400 1,230 640 84,270
All Modes 954,250 389,290 240,800 163,910 1,748,240 954,250 389,290 240,800 163,910 1,748,240 954,250 389,290 240,800 163,910 1,748,240 954,250 389,290 240,800 163,910 1,748,240
Auto 583,610 233,470 11,360 65,540 893,980 580,540 232,790 11,340 65,350 890,020 579,740 232,640 11,320 65,280 888,980 579,940 232,670 11,320 65,300 889,230
Subway/Bus * 108,820 28,890 226,040 95,750 459,500 112,220 29,700 226,060 95,920 463,900 113,110 29,880 226,090 95,980 465,060 112,890 29,850 226,080 95,970 464,790
Railroad 20 360 1,780 1,660 3,820 10 290 1,780 1,680 3,760 10 280 1,780 1,690 3,750 10 280 1,780 1,690 3,750
Others 261,800 126,570 1,610 960 390,940 261,490 126,510 1,610 950 390,560 261,400 126,490 1,610 950 390,450 261,410 126,490 1,610 950 390,470

* Bus ridership is included with Subway in the Model Tables provided

RJTW: Work at Primary
Area

Rest of
Brooklyn

Rest of
Queens

Manhattan
CBD

Others Total
Rest of

Brooklyn
Rest of
Queens

Manhattan
CBD

Others Total
Rest of

Brooklyn
Rest of
Queens

Manhattan
CBD

Others Total
Rest of

Brooklyn
Rest of
Queens

Manhattan
CBD

Others Total

All Modes 386,050 32,030 12,400 66,190 496,670 386,050 32,030 12,400 66,190 496,670 386,050 32,030 12,400 66,190 496,670 386,050 32,030 12,400 66,190 496,670
Auto 256,840 29,320 5,250 55,050 346,460 255,850 29,220 5,240 54,890 345,210 255,720 29,200 5,240 54,870 345,030 255,800 29,210 5,240 54,880 345,130
Subway/Bus * 54,510 1,690 5,590 7,040 68,830 55,570 1,940 5,610 7,150 70,260 55,710 1,970 5,610 7,160 70,450 55,630 1,960 5,610 7,150 70,340
Railroad 0 540 0 4,010 4,550 0 390 0 4,060 4,450 0 380 0 4,060 4,450 0 390 0 4,060 4,450
Others 74,710 480 1,550 90 76,830 74,630 480 1,550 90 76,750 74,620 480 1,550 90 76,730 74,630 480 1,550 90 76,740
All Modes 87,170 16,370 3,970 12,550 120,060 87,170 16,370 3,970 12,550 120,060 87,170 16,370 3,970 12,550 120,060 87,170 16,370 3,970 12,550 120,060
Auto 54,520 14,060 1,350 9,420 79,360 54,380 14,010 1,350 9,410 79,150 54,350 14,010 1,350 9,410 79,120 54,360 14,010 1,350 9,410 79,130
Subway/Bus * 11,370 1,100 1,770 1,960 16,200 11,520 1,140 1,770 1,960 16,390 11,550 1,150 1,770 1,960 16,420 11,530 1,140 1,770 1,960 16,400
Railroad 0 120 0 1,120 1,240 0 130 0 1,130 1,260 0 130 0 1,130 1,260 0 130 0 1,130 1,260
Others 21,280 1,090 850 50 23,270 21,270 1,090 850 50 23,270 21,270 1,090 850 50 23,270 21,270 1,090 850 50 23,270
All Modes 12,240 37,730 2,260 9,480 61,710 12,240 37,730 2,260 9,480 61,710 12,240 37,730 2,260 9,480 61,710 12,240 37,730 2,260 9,480 61,710
Auto 8,920 29,750 730 7,830 47,240 8,840 29,700 730 7,820 47,090 8,840 29,700 730 7,820 47,080 8,840 29,700 730 7,820 47,080
Subway/Bus * 1,300 3,200 960 1,170 6,630 1,380 3,260 970 1,170 6,790 1,390 3,260 970 1,170 6,800 1,390 3,260 970 1,170 6,790
Railroad 0 40 0 370 420 0 40 0 370 420 0 40 0 370 420 0 40 0 370 420
Others 2,020 4,730 570 110 7,420 2,010 4,730 560 110 7,410 2,010 4,730 560 110 7,410 2,010 4,730 560 110 7,410
All Modes 13,050 152,410 7,330 35,740 208,530 13,050 152,410 7,330 35,740 208,530 13,050 152,410 7,330 35,740 208,530 13,050 152,410 7,330 35,740 208,530
Auto 10,810 104,160 2,040 28,040 145,050 10,680 104,150 2,040 28,040 144,910 10,660 104,150 2,040 28,040 144,890 10,670 104,150 2,040 28,040 144,900
Subway/Bus * 1,520 15,020 3,310 5,500 25,340 1,660 15,030 3,310 5,500 25,490 1,670 15,030 3,310 5,500 25,500 1,670 15,030 3,310 5,500 25,500
Railroad 0 520 10 1,550 2,080 0 520 10 1,550 2,080 0 520 10 1,550 2,080 0 520 10 1,550 2,080
Others 720 32,710 1,970 660 36,060 710 32,710 1,970 660 36,050 710 32,710 1,970 660 36,050 710 32,710 1,970 660 36,050
All Modes 498,520 238,540 25,950 123,960 886,970 498,520 238,540 25,950 123,960 886,970 498,520 238,540 25,950 123,960 886,970 498,520 238,540 25,950 123,960 886,970
Auto 331,090 177,290 9,380 100,340 618,100 329,750 177,080 9,360 100,170 616,360 329,570 177,050 9,360 100,150 616,120 329,670 177,060 9,360 100,160 616,250
Subway/Bus * 68,690 21,010 11,630 15,660 116,990 70,130 21,370 11,650 15,770 118,920 70,330 21,410 11,660 15,780 119,180 70,210 21,390 11,660 15,780 119,040
Railroad 0 1,220 10 7,050 8,280 0 1,080 10 7,120 8,210 0 1,070 10 7,120 8,210 0 1,080 10 7,120 8,210
Others 98,730 39,020 4,930 910 143,590 98,630 39,010 4,930 910 143,470 98,620 39,010 4,920 910 143,460 98,630 39,010 4,920 910 143,470

* Bus ridership is included with Subway in the Model Tables provided

All Primary Area

Primary: Brooklyn South

Primary: Brooklyn North

Primary: Queens Central

Primary: Queens North

All Primary Area

Table F1: 2040 Superzone Level Daily Linked Person Trips - Journey to Work

Table F2: 2040 Superzone Level Daily Linked Person Trips - Reverse Journey to Work

Primary: Brooklyn South

Primary: Brooklyn North

Primary: Queens Central

Primary: Queens North

CR  (With Broadway Jct.)

CR  (With Broadway Jct.)N O B U I L D BRT (With Broadway Jct.) LRT (With Broadway Jct.)

N O B U I L D BRT (With Broadway Jct.) LRT (With Broadway Jct.)



BayRidge Connector - Task 10.7 Ridership Analysis
1/29/2021

Commuter Rail
Primary
Brooklyn
South

Primary
Brooklyn
North

Primary
Queens
Central

Primary
Queens
North

Rest of
Brooklyn
South

Rest of
Brooklyn
North

Rest of
Queens
Central

Queens
West

Queens
East

Rest of
Queens
North

Manhattan
Downtown

Manhattan
Midtown

Manhattan
Uptown

Bronx
Staten
Island

Long
Island

Rest of
New York

New Jersey/
Connecticut

Total

Primary Brooklyn South 4.0 5.6 14.1 15.0 1.3 0.9 6.5 8.2 3.8 2.4 0.1 0.1 0.1 0.2 1.3 8.2 0.0 3.4 1.0
Primary Brooklyn North 5.2 0.0 3.0 13.8 2.3 0.0 3.2 7.6 2.0 0.5 0.0 0.0 0.0 0.0 0.6 3.4 0.0 0.0 0.7
Primary Queens Central 14.4 3.8 1.1 4.6 9.7 1.3 1.2 8.6 1.4 0.0 0.6 0.8 1.8 1.0 7.4 2.3 0.0 4.1 1.2
Primary Queens North 15.0 9.1 4.5 0.0 8.2 2.5 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.1
Rest of Brooklyn South 1.3 1.9 9.0 8.3 0.2 0.2 2.3 1.6 0.9 1.3 0.1 0.0 0.0 0.1 0.2 2.3 0.2 1.4 0.2
Rest of Brooklyn North 1.1 0.0 1.0 3.2 0.2 0.0 0.5 0.6 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Rest of Queens Central 4.6 2.5 1.0 0.0 1.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0
Rest of Queens North 11.9 6.2 6.0 0.0 2.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Queens East 0.5 2.7 0.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Queens West (Northwest) 2.5 0.4 0.0 0.3 1.4 0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Manhattan Downtown 0.3 0.0 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Midtown 0.4 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Uptown 0.4 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bronx 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staten Island 2.1 1.1 1.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Long Island 24.6 10.3 0.9 0.4 0.0 1.7 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest of New York 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
New Jersey/ Connecticut 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 2.2 1.3 1.9 0.7 0.4 0.2 0.2 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1

Table G: Average Weekday Minutes of User Benefits Per Rider relative to No Build - 2040

BRC Task 10.7 Ridership Technical Memo Appendix_030921.xlsx
6/3/2021



BayRidge Connector - Task 10.7 Ridership Analysis
1/29/2021

LRT
Primary
Brooklyn
South

Primary
Brooklyn
North

Primary
Queens
Central

Primary
Queens
North

Rest of
Brooklyn
South

Rest of
Brooklyn
North

Rest of
Queens
Central

Queens
West

Queens
East

Rest of
Queens
North

Manhattan
Downtown

Manhattan
Midtown

Manhattan
Uptown

Bronx
Staten
Island

Long
Island

Rest of
New York

New Jersey/
Connecticut

Total

Primary Brooklyn South 4.1 5.9 14.4 15.4 1.4 1.0 6.9 8.8 4.1 2.5 0.1 0.1 0.1 0.2 1.4 8.8 0.0 3.4 1.1
Primary Brooklyn North 5.5 0.0 3.2 13.9 2.5 0.0 3.3 7.8 2.0 0.6 0.0 0.0 0.0 0.1 0.9 3.4 0.0 0.0 0.7
Primary Queens Central 14.9 3.8 1.1 4.6 10.2 1.4 1.3 8.9 1.4 0.0 0.6 0.8 1.8 1.0 7.3 2.3 0.0 4.1 1.2
Primary Queens North 15.1 9.6 4.5 0.0 8.6 2.5 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.1
Rest of Brooklyn South 1.4 2.0 9.3 8.8 0.2 0.2 2.5 1.8 1.1 1.4 0.1 0.0 0.0 0.1 0.2 2.5 0.2 1.4 0.2
Rest of Brooklyn North 1.2 0.0 1.0 3.3 0.3 0.0 0.5 0.6 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
Rest of Queens Central 4.8 2.6 1.0 0.0 1.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0
Rest of Queens North 12.8 7.0 6.4 0.0 2.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Queens East 0.6 2.7 0.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Queens West (Northwest) 2.7 0.4 0.0 0.3 1.5 0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Manhattan Downtown 0.3 0.0 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Midtown 0.4 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Uptown 0.5 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bronx 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staten Island 2.2 1.1 1.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Long Island 25.9 10.3 0.9 0.4 0.0 1.7 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest of New York 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
New Jersey/ Connecticut 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 2.3 1.4 2.0 0.7 0.5 0.2 0.2 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1

Table G: Average Weekday Minutes of User Benefits Per Rider relative to No Build - 2040

BRC Task 10.7 Ridership Technical Memo Appendix_030921.xlsx
6/3/2021



BayRidge Connector - Task 10.7 Ridership Analysis
1/29/2021

BRT
Primary
Brooklyn
South

Primary
Brooklyn
North

Primary
Queens
Central

Primary
Queens
North

Rest of
Brooklyn
South

Rest of
Brooklyn
North

Rest of
Queens
Central

Queens
West

Queens
East

Rest of
Queens
North

Manhattan
Downtown

Manhattan
Midtown

Manhattan
Uptown

Bronx
Staten
Island

Long
Island

Rest of
New York

New Jersey/
Connecticut

Total

Primary Brooklyn South 3.5 4.8 13.2 13.9 1.0 0.7 5.6 6.7 3.1 2.1 0.1 0.1 0.0 0.1 0.9 6.6 0.0 3.4 0.8
Primary Brooklyn North 4.4 0.0 2.4 12.7 1.8 0.0 2.8 5.9 1.7 0.4 0.0 0.0 0.0 0.0 0.3 3.0 0.0 0.0 0.5
Primary Queens Central 13.6 3.3 0.9 4.1 9.0 1.1 1.0 7.1 1.1 0.0 0.4 0.5 1.3 0.8 3.8 1.6 0.0 4.1 0.9
Primary Queens North 13.8 8.7 3.9 0.0 7.3 2.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.1
Rest of Brooklyn South 1.2 1.7 8.6 7.9 0.2 0.2 2.1 1.4 0.8 1.2 0.1 0.0 0.0 0.1 0.1 1.9 0.2 1.4 0.2
Rest of Brooklyn North 1.0 0.0 0.9 3.1 0.2 0.0 0.4 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Rest of Queens Central 4.3 2.4 0.9 0.0 1.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0
Rest of Queens North 11.4 6.2 5.6 0.0 2.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Queens East 0.2 2.4 0.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Queens West (Northwest) 2.4 0.4 0.0 0.3 1.4 0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Manhattan Downtown 0.3 0.0 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Midtown 0.4 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Manhattan Uptown 0.4 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bronx 0.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staten Island 2.0 1.1 1.7 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Long Island 23.3 10.3 0.9 0.4 0.0 1.7 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rest of New York 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
New Jersey/ Connecticut 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 1.9 1.1 1.7 0.6 0.4 0.1 0.2 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1

Table G: Average Weekday Minutes of User Benefits Per Rider relative to No Build - 2040

BRC Task 10.7 Ridership Technical Memo Appendix_030921.xlsx
6/3/2021



BayRidge Connector - Task 10.7 Ridership Analysis
3/9/2021
Table H Additional Screenline Locations - AM Peak Period

1. Brooklyn/Queens Boundary

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

B20 Summerfield/Decatur St & Irving Av 136 51 68 50 67 50 67
B26 Halsey St & Irving Av 215 181 203 181 198 180 199
L Halsey St/ Wilson Av 19,631 19,549 19,621 19,735 19,839 19,673 19,775
Brooklyn/
Queens
Boundary
Total 19,982 19,782 19,892 19,966 20,105 19,903 20,041
2. Subway

Line Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

N New Utrecht/18 Av 17,485 17,300 17,241 17,306 17,232 17,301 17,236
L Atlantic Av/Sutter Av 15,759 13,531 13,967 13,191 13,519 13,260 13,710
L Halsey St/ Wilson Av 19,631 19,549 19,621 19,735 19,839 19,673 19,775
3. Bus - Brooklyn
Brooklyn Southwest

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

B1 86 St/ 15 Av 1,691 1,596 1,599 1,594 1,598 1,593 1,595
B4 Bay Ridge Pkwy/ 15 Av 613 552 551 549 549 550 549
B8 18 Av/ 60 St 1,592 683 684 614 617 633 636
B9 60 St/ 15 Av 1,781 834 833 739 738 760 760
B16 Fort Hamilton Pkwy/ 60 St 612 688 682 685 671 684 674
B37 3 Av/ 60 St 419 767 768 817 820 801 801
B63 5 Av/ 60 St 167 129 128 127 126 128 127
B70 8 Av/ 60 St 1,516 1,620 1,610 1,629 1,637 1,621 1,623
Brooklyn Southwest Total 8,391 6,868 6,855 6,755 6,756 6,770 6,765
Brooklyn Southeast

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

B6 Bedford Av/ Ave I 1,322 803 797 743 739 759 754
B11 Bedford Av/ Ave I 383 222 218 211 208 212 209
B41 Flatbush Av/ Ave I 4,274 4,551 4,518 4,572 4,545 4,597 4,535
B44Lcl/SBS Nostrand Av/ Ave I 3,661 3,834 3,828 3,867 3,855 3,849 3,850
B46Lcl/SBS Utica Av/ Ave I 2,998 4,188 4,157 4,364 4,330 4,292 4,272
B47 Ralph Ave/ Ave I 1,266 1,268 1,263 1,265 1,268 1,268 1,267
B49 Ocean Ave/ Ave I 303 634 610 677 649 658 635
B68 Coney Iusland Av/ Ave I 767 1,289 1,251 1,376 1,337 1,345 1,310
B82Lcl/SBS Flatlands Av/ Ave I 2,376 1,388 1,421 1,288 1,328 1,326 1,361
Brooklyn Southeast Total 17,350 18,176 18,063 18,362 18,260 18,305 18,193
Brooklyn Northwest 826 713 1,012 910 955 843

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

B12 E New York Av/ Boyland St 2,079 1,783 1,798 1,745 1,769 1,756 1,778
B25 Fulton St/ Boyland St 517 600 586 645 630 628 614
B26 Broadway/ Halsey St 553 479 514 476 517 473 513
B7 Broadway/ Halsey St 61 48 47 45 46 46 47
Brooklyn Northwest Total 3,210 2,910 2,945 2,910 2,961 2,904 2,952
Brooklyn Northeast

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

B13 Euclid Ave/ Sutter Av 611 598 596 597 598 598 596
B14 Sutter Av/ Pennsylvania Av 377 688 777 738 828 724 815
B15 Linden Bl/ Euclid Av 1,681 1,754 1,786 1,771 1,807 1,765 1,795
B20 Pennsylvania Av/ Sutter Av 810 819 822 826 826 822 826
B60 Rockaway Av/ Sutter Av 1,159 953 964 917 925 930 929
B83 Pennsylvania Av/ Sutter Av 2,512 2,452 2,450 2,447 2,447 2,448 2,449
Brooklyn Northeast Total 7,150 7,263 7,394 7,296 7,431 7,287 7,408
4. Bus - Queens
Jackson Heights



Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

Q18 58St/Roosevelt Av 707 685 680 684 678 684 678
Q32 Roosevelt Av/ 75St 398 574 560 593 584 588 579
Q33 74St/ Roosevelt Av 1,229 1,290 1,282 1,243 1,244 1,242 1,244
Q49 Jackson Hts/ 74St 146 137 137 139 139 139 139
Q52/53 SBS 75 St/ 78St 1,025 1,022 1,018 1,020 1,018 1,020 1,018
Q70 LaGuardia/ 74St 1,797 1,825 1,824 1,826 1,823 1,826 1,816
Jackson Heights Total 5,302 5,534 5,500 5,505 5,485 5,499 5,474
Rego Park/ Middle Village

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

Q38 Eliot Av/ 69St 546 312 327 294 302 293 303
Q39 Grand Av/ 61St 1,469 1,380 1,371 1,371 1,360 1,372 1,358
Q47 Grand Av/ 79St 638 709 727 768 769 765 764
Q54 69St/ Metropolitan Ave 2,038 2,038 2,066 2,048 2,078 2,047 2,076
Q58 Grand Av/ 69St 2,054 1,403 1,422 1,370 1,399 1,373 1,396
Q59 Grand Av/ 69St 246 200 203 182 186 188 196
Q60 Grand Av/ Queens Blvd 1,267 1,210 1,221 1,203 1,217 1,203 1,221
Q67 Grand Av/ 69St 348 314 315 312 314 312 316
Rego Park/
Middle Village
Total 8,606 7,566 7,652 7,548 7,625 7,554 7,630
Southwest Queens/ Brooklyn

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

Q24 Atlantic Av/Grant Av 842 853 855 858 860 857 858
Q55 Myrtle Av/ 80th ST 734 575 601 575 608 574 605
Q56 Jamaica Av/ Grant Av 92 111 109 111 111 111 111

Southwest
Queens/
Brooklyn Total 1,668 1,539 1,566 1,544 1,580 1,542 1,574
G Train

Route Location No Build

BRT With
Broadway
Junction

BRT No
Broadway
Junction

LRT With
Broadway
Junction

LRT No
Broadway
Junction

CR With
Broadway
Junction

CR No
Broadway
Junction

G Train Greenpoint Av/ 21 St 14,795 14,273 14,301 14,232 14,229 14,213 14,274
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10.8.1  Design Goals for the Feasible Alternatives 

Conceptual plan and profile alignments were developed for the Bay Ridge Connector (BRC) Connector’s 
three Feasible Alternatives  – Commuter Rail (CR), Bus Rapid Transit (BRT) and Light Rail Transit (LRT)  –
under Task 8. A key goal of these concept alignments was preserving the functionality of the existing 
corridor’s single-track freight rail operation.  This goal would be achieved by: 

• Ensuring that passenger operations have their own dedicated tracks/guideways and do not use 
the freight rail main track;  

• Maintaining existing yard track / storage track capacity for freight rail operations as far as 
practical; and 

• Providing access to current switches and freight customers between Fresh Pond and 65th Street 

The type and location of the corridor’s rail freight customers, as identified for the Task 5 Freight Service 
Assessment, as shown in Table 1. 

Table 1:   Freight Customers and Switches between Fresh Pond and 65th Street 

Customer Approximate Location and Description 

Glenwood Mason Supply MP 5.5, approximately 250’ east of Albany Avenue overgrade bridge. Siding on 
north side of ROW 

Favorite Plastics 
MP 6.3, approximately 200’ west of Kings Highway bridge. Siding on south side 
of ROW 

Brooklyn Resource Recovery 
Double ended siding from MP 6.3 (Kings Highway bridge) to MP 6.7 (East 83rd 
St bridge). South side of ROW 

Manhattan Beer (Inactive) 
MP 6.4, approximately 800’ east of Kings Highway Bridge. Siding on North Side 
of ROW 

Brooklyn Terminal Market 
MP 7.1, approximately 200’ east of Remsen Avenue bridge. Siding on south 
side of ROW 

NYCTA (Linden Shop and Yard) 

Accessed via the NYCTA run around track (MP7.6 to MP 8.2); approximately 
between Rockaway Avenue bridge and New Lots Avenue bridge. Switch to 
Linden Shop and Yard located on runaround track at approximately MP 8.1 
(east of Linden Boulevard bridge). 

Heritage Storage Track 
MP 8.3. Approximately 400’ west of NYCTA yard access bridge. Storage track is 
approximately 1,000’ long on east (railroad south) side of ROW. 

Gershow Recycling 
MP 9.2, approximately 60’ east of Glenmore Avenue overgrade bridge. 700’ 
siding on west (railroad north) side of ROW 

CBS Foods 
MP 10.1, approximately 500’ west of Central Avenue bridge. Siding on west 
(railroad north) side of ROW 

Fresh Pond Terminal Zone 

Fremont Yard 
 East of Central Avenue Bridge (approximately MP 10.1), ROW expands 

to four tracks between Cooper and Myrtle Avenue bridges for 
approximately 1 mile.  

Interchange Tracks 
 ROW narrows to two tracks, then expands again to four tracks 

between 65th Street Bridge and Fresh Pond Truss bridge. 

Source: NYAR, LIRR 2020; originally presented in the Technical Memo on Task 5 
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The potential impacts of the three passenger alternatives were evaluated against three freight operating 
scenarios:  current conditions; anticipated 2025 conditions (with a doubling of daily freight train moves 
and a doubling of annual railcar volumes); and potential Cross Harbor freight rail tunnel development 
(assuming two double-stack cleared freight rail tracks in the alignment consistent with the Tier I EIS).  
These scenarios were documented in detail by the Technical Memo on Task 5.  Impacts during 
construction, which are similar for all three alternatives, are addressed in Section 10.8.5. 

 

10.8.2  Potential Impacts of the Commuter Rail Alternative 

The conceptual plan and profile for the two-track CR alternative provides two dedicated tracks for 
passenger rail on the northern/western edges of the right-of-way (ROW,) and relocates the existing 
freight track and sidings to the southern/eastern edge of the ROW.  No passenger vehicles would 
operate on freight tracks under normal operations. 

In the Fresh Pond Yard Area, the two passenger tracks will run to the west of the existing tracks and 
cross the Lower Montauk Branch on a new bridge.  There will be little impact to freight tracks to the 
immediate north or south of the new bridge.  One storage track at Interchange Yard would be lost, and 
elsewhere it is possible that some number of linear feet of storage track capacity for rail freight may be 
impacted, but the alignment and available ROW should allow  impacted capacity to be replaced 
elsewhere in the alignment. Task 10.5: Conceptual Engineering Drawings, Plan and Profile provides 
information on the relocation of freight tracks and the placement of CR tracks.  

Seven of the ten existing switch moves to customer sidings are to the south/east, and will need to be 
reconstructed to meet the new freight track alignment and allow sidings to be accessed without crossing 
over passenger tracks.  Based on where the freight line is specifically relocated, these siding connections 
will need to be reconfigured.  While these types of connections have not been designed for this 
preliminary level of planning, the projected freight realignment and the available ROW should allow 
them to be designed to appropriate standards.   For the three switches to the north/west at Glenwood 
Mason Supply, Gershow Metal Recycling, and CBS Foods, controlled access (via interlocked switches) 
across the commuter rail tracks will need to be provided.   
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Table 2:   Potential Impacts of the Commuter Rail Alternative 

 Current 
Conditions 

Anticipated Year 2025 
(doubling of volume) 

Cross Harbor Tunnel (two 
double-stack freight tracks)  

Impact on Freight 
Main Track 

No conflict with 
passenger 
service; minimal 
impact 

No conflict with 
passenger service; 
minimal impact  

No conflict with passenger 
service as freight would have two 
exclusive tracks; minimal impact 

Impact on Yard 
Track / Storage 
Track Capacity 

Lost capacity at 
Interchange Yard 
would need to be 
replaced 

Lost capacity at 
Interchange Yard would 
need to be replaced; 
ability to provide 
additional capacity for 
growth in traffic could be 
impacted  

Designing for two freight main 
tracks could significantly reduce 
yard/storage track capacity and 
may require additional ROW  

Impact on 
Existing Switches 

Seven switches to the south/west will need to be reconstructed; three switches 
to the north/east will need to be reconstructed along with controlled crossings of 
the passenger tracks; the lead from 65th Street Yard will need to be relocated. 

Other Potential 
Impacts 

The provision or design of new transload yard capacity in the Fort Hamilton and 
New Lots areas (part of NYCEDC’s Freight NYC plan) could be impacted. 

 

10.8.3  Potential Impacts of the Light Rail Alternative 
The conceptual plan and profile for the LRT alternative provides two dedicated tracks for passenger rail.  
No passenger vehicles will operate on freight tracks.  In addition, the centerline of the LRT tracks 
operating at the same elevation with freight tracks would have to be physically separated horizontally 
by 25 feet (or separated by a crash wall) from the centerline of the freight tracks, as the LRT vehicles do 
not meet the FRA’s crashworthy standards for operating jointly with heavy rail equipment.  Due to this 
constraint, some of the LRT alignment would be elevated above the current track grade with a minimum 
clearance above any freight tracks of 17’-6”.1 NYS Waiver may be required for vertical clearance lower 
than 22’. The remainder of the LRT tracks would operate at the current track grade in the north/west 
edge of the ROW, and requires relocation of the existing freight track and sidings to the south/east edge 
of the ROW.  

 
1 17’-6” was identified as the most restrictive vertical clearance along Bay Ridge Branch under Task 8 Initial Access 
Alternative Memo. Current clearance design criteria for structures crossing over track defined by NYS Railroad Law 
51-a requires a 22-foot vertical clearance. Major bridge or overbuild reconstruction to meet this 22-foot 
requirement is likely not required, however, because of exceptions as defined by NYS Railroad Law 51-a:” 
Structures constructed, or under construction, prior to the effective date hereof, including the extension of said 
structures by the erection of abutting buildings, may be maintained at existing clearances and additional tracks 
may be constructed and existing tracks reconstructed thereunder at the same clearance.” 
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Task 10.5: Conceptual Engineering Drawings, Plan and Profile provides information on the location 
where freight tracks would be relocated and where LRT tracks would be elevated about the level of the 
current freight tracks.  

• At 65th street, the passenger tracks run on the northern/western edges of the alignment.  
Moving east of 5th Avenue, the LRT tracks elevate above current track grade.  Before reaching 
Flatbush Ave., the LRT tracks return to current track grade.  The LRT tracks elevate again around 
Brooklyn Ave. and return to current track grade around E. 45th street. North of Fresh Pond Yard, 
LRT leaves the BRC alignment and runs on street, then rejoins the BRC alignment at current 
track grade around Juniper Blvd. until the northern terminus. 

• At 65th street, the existing freight track is relocated to the southern/eastern edge of the ROW.  
Moving east of 5th Avenue, the freight track rejoins its existing alignment.  Before reaching 
Flatbush Avenue, the freight track is again relocated to the south/east edge of the ROW.  It 
resumes its current alignment crossing the Lower Montauk Branch, then is shifted south/east 
again beginning around Juniper Blvd. until the northern terminus. 

In the Fresh Pond Yard area, the two passenger tracks will run to the west of the existing tracks and 
cross the Lower Montauk Branch on a new bridge.  To the south of Fresh Pond Yard, one existing 
yard/storage track is eliminated; it may be possible to replace some of all of the capacity elsewhere in 
the alignment, although this would need to be confirmed at the next level of engineering.  One storage 
track at Interchange Yard would be lost, and elsewhere it is possible that some number of linear feet of 
storage track capacity may be impacted, but the alignment and available ROW should allow any 
impacted capacity to be replaced elsewhere in the alignment. 

Ten existing switches are located where the LRT track  run parallel to the freight track at the same grade 
and where the freight track is shifted to the south/east edge of the alignment.  The seven switches to 
the south/east do not require crossing passenger tracks but connections to the new alignment will need 
to be designed.  The three switches to the north/west will require the design and provision of controlled 
access across the LRT tracks with all required protections – similar to rail grade crossing controls on 
roadways.  
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Table 3:   Potential Impacts of the Light Rail Alternative 

 Current 
Conditions 

Anticipated Year 2025 
(doubling of volume) 

Cross Harbor Tunnel (two 
double-stack freight tracks)  

Impact on Freight 
Main Track 

No conflict with 
passenger 
service; minimal 
impact 

No conflict with passenger 
service; minimal impact  

No conflict with passengers as 
freight would have two 
exclusive tracks; minimal impact 

Impact on Yard 
Track / Storage 
Track Capacity 

Lost capacity at 
Interchange Yard 
would need to be 
replaced; 
possible loss of 
capacity south of 
Fresh Pond Yard 

Lost capacity at 
Interchange Yard would 
need to be replaced; 
possible loss of capacity 
south of Fresh Pond Yard; 
possible constraints on 
provision of additional 
capacity for future growth  

Designing for two freight main 
tracks could significantly reduce 
yard/storage track capacity and 
may require additional ROW  

Impact on 
Existing Switches 

Seven switches to the south/west will need to be reconstructed; three switches 
to the north/east will need to be reconstructed along with controlled crossings of 
the passenger tracks and required protections for the LRT vehicles; lead from the 
65th Street Yard will need to be relocated. 

Other Potential 
Impacts 

The provision or design of new transload yard capacity in the Fort Hamilton and 
New Lots areas (part of NYCEDC’s FreightNYC plan) could be impacted. 

For sections where the LRT operates above the freight track(s), the minimum 
vertical clearance of 17 feet 6 inches (“plate F” clearance) is sufficient for current 
and anticipated NY&A traffic (NYS waiver may be required for vertical clearance 
lower than 22’) but is not sufficient for double-stack intermodal railcars as 
envisioned with the Cross Harbor Tunnel; additional elevation and/or realignment 
would be required. 

 

10.8.4  Potential Impacts of the Bus Rapid Transit Alternative 
The conceptual plan and profile for the BRT alternative provide two dedicated guideway lanes for 
passenger service.  No passenger vehicles will operate on freight tracks.  The BRT guideway alignment 
would be essentially the same at for the LRT tracks, given the same need for physical separation from 
freight tracks at the same level. Therefore, like the LRT alternative, some of the BRT alignment would be 
elevated above the current track grade with a minimum overhead clearance of 17’-6”. NYS Waiver may 
be required for vertical clearance lower than 22’. The remainder would operate at the current track 
grade in the north/west edge of the ROW and require relocation of the existing freight track and sidings 
to the south/east edge of the ROW.   

The elevated and parallel sections, as well as the sections where the freight track is shifted to the 
south/east edge of the ROW, are the same as for the LRT alternative.  The BRT alternative impacts are 
also comparable to the LRT impacts with respect to: 
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• the loss of one storage track to the south of Fresh Pond Yard and one storage track at 
Interchange Yard;  

• the need to redesign seven connections to the south/east; and  

• the need to provide three connections to the north/west, with the design and provision of 
controlled access across the BRT guideway with all required protections.  

Table 4:   Potential Impacts of the Bus Rapid Transit Alternative 

 Current 
Conditions 

Anticipated Year 2025 
(doubling of volume) 

Cross Harbor Tunnel (two 
double-stack freight tracks)  

Impact on Freight 
Main Track 

No conflict with 
passenger 
service; minimal 
impact 

No conflict with passenger 
service; minimal impact  

No conflict with passenger 
service as freight would have 
two exclusive tracks; minimal 
impact 

Impact on Yard 
Track / Storage 
Track Capacity 

Lost capacity at 
Interchange Yard 
would need to be 
replaced; 
possible loss of 
capacity south of 
Fresh Pond Yard 

Lost capacity at 
Interchange Yard would 
need to be replaced; 
possible loss of capacity 
south of Fresh Pond Yard; 
possible constraints on 
provision of additional 
capacity for future growth  

Designing for two freight main 
tracks could significantly reduce 
yard/storage track capacity and 
may require additional ROW  

Impact on 
Existing Switches 

Seven switches to the south/west will need to be reconstructed; three switches 
to the north/east will need to be reconstructed along with controlled crossings of 
the passenger guideway and required protections for the BRT vehicles; lead from 
the 65th Street Yard will need to be relocated. 

Other Potential 
Impacts 

The provision or design of new transload yard capacity in the Fort Hamilton and 
New Lots areas (part of NYCEDC’s Freight NYC plan) could be impacted. 

For sections where the BRT operates above the freight track(s), the minimum 
vertical clearance of 17 feet 6 inches (“plate F” clearance) is sufficient for current 
and anticipated NY&A traffic (NYS Waiver may be required for vertical clearance 
lower than 22’) but is not sufficient for double-stack intermodal railcars as 
envisioned with the Cross Harbor Tunnel; additional elevation and/or realignment 
would be required. 

 

10.8.5   Potential Construction Impacts 
The analysis of impacts presented above addresses full operating conditions, after construction is 
completed.  During construction, the intent is to keep freight operations unaffected to the extent 
possible. Under all alternatives, but especially under CR, an extensive amount of existing freight track 
would be relocated, shifting freight operations to the new sections. This relocation of tracks would be 
fully completed in its new location, followed by construction of the passenger improvements. Every 
effort would be made to minimize impacts on freight operation, although some temporary closure 
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periods and/or loss of access to customer sidings may occur. Construction of viaducts adjacent to and 
above freight tracks (for BRT and CRT alternatives) would require similar care in design and staging to 
minimize freight impacts during construction and long-term. These effects will need to be clearly 
understood and to the extent possible minimized through more detailed design engineering and 
construction phasing studies during future planning and engineering phases.   

 

10.8.6  Summary of Potential Impacts of BRC Alternatives on Freight Operations 

An assessment of the potential impacts of the three BRC Corridor Feasible Alternatives based on the 
initial conceptual design plans indicate the following in terms of the BRC Corridor’s rail freight goals and 
objectives: 

• All alternatives would provide dedicated tracks/guideways for passenger operations and would 
not use the freight rail main track;  

• All alternatives have some impact on existing yard track and storage track capacity for freight 
rail operations, but each offers the potential to replace impacted yard/storage track length as 
determined through future engineering and operational analyses; and 

• All alternatives would provide access to current switches and freight customers between Fresh 
Pond and the 65th Street Yard. 

• All alternatives accommodate a minimum vertical clearance of 17’-6” (NYS Waiver may be 
required for vertical clearance lower than 22’)  for current and future freight rail traffic. 

• All alternatives would include some impacts to freight operations during construction periods, 
but the intent is to keep freight operations unaffected to the extent possible through 
engineering design and construction phasing.  
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 Overview of Bay Ridge Connector Study 
The Bay Ridge Brooklyn-Queens Connector Feasibility and Alternatives Analysis Study (Bay Ridge 
Connector (BRC) Study) was proposed by the Metropolitan Transportation Authority (MTA) to assess the 
feasibility of adding passenger transit service to the currently freight-only, all -diesel rail right-of-way 
(ROW) extending from Bay Ridge in southwestern Brooklyn to Jackson Heights in northwestern Queens.  

The rail corridor consists of the Long Island Rail Road (LIRR) owned Bay Ridge Branch (BRB) and the CSX-
owned Fremont Secondary (FS), referred to collectively as the Project Corridor, as shown in Figure 1.  
Rail freight over this ROW is handled by the New York & Atlantic Railway (NYAR), which interchanges 
with CSX, the Providence and Worcester (P&W), and the New York New Jersey Railroad (NYNJR) railcar 
float. Within the project corridor, NYAR serves multiple rail freight customers directly via rail sidings off 
the BRB and, to a lesser extent, the FS.  

This Technical Memo provides an initial assessment of the feasibility of a potential extension to the 
Bronx of the BRC’s three Feasible Alternatives – Commuter Rail (CR), Light Rail Transit (LRT) and Bus 
Rapid Transit (BRT). Issues considered include potential proposed station locations, connections to 
existing transit services, challenges and opportunities for infrastructure development and possible 
operation strategies. Key to this review is the consistency of such Bronx Extension concepts with the 
goals and objectives of the Bay Ridge Connector project. 

The BRC corridor has been evaluated between the Brooklyn Army Terminal in Sunset Park, Brooklyn, and 
Roosevelt Ave in Jackson Heights, Queens. This Technical Memo documents the technical issues to be 
addressed in a potential connection of the corridor to the Amtrak Hell Gate Line, in response to the 
Regional Plan Association’s proposal for an extension of the BRC corridor to the Bronx (identified as the 
“Triboro RX” proposal).  

 

 Alignment for Extension to the Bronx 
The assumed alignment for a potential extension of the Commuter Rail alternative from the BRC 
alternative north of Roosevelt Avenue would follow the path of the Hell Gate Branch segment of the 
existing North East Corridor (NEC). This segment currently handles Amtrak intercity trains and rail freight 
traffic for approximately 12 miles to the Metro-North New Haven line at New Rochelle and will handle 
Metro-North trains as part of the Penn Station Access project once the LIRR East Side Access extension 
opens.  (see Figure 2). The BRC alternatives – CR, LRT and BRT – are initially assumed to use the existing 
Hell Gate Bridge with required improvements and follow the NEC alignment,   

Concepts that would extend local transit services over the Hell Gate Bridge to connect to and serve the 
Bronx have been proposed over the years. The most recent one, the RPA’s Triboro RX proposal, 
assumed a similar type of alignment within the Bronx, using rail equipment that is Federal Railroad 
Administration (FRA) qualified to operate on this freight, commuter rail and intercity passenger rail 
corridor.  Of the three BRC alternatives, the LRT and BRT Alternatives have vehicles that do not meet 
these FRA specifications. 
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A future extension of the BRC corridor into the Bronx would require further analysis of station locations 
along the Hell Gate Line. The Penn Station Access (PSA) project for MTA Metro-North Railroad (MNR ) 
has proposed the four Bronx stations shown in Figure 2 -- Hunts Point, Parkchester, Morris Park and Co-
Op City.  
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Figure 1 Proposed Bay Ridge Connector Corridor 
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Figure 2: Potential BRC Corridor Extension to the Bronx  
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 Current Alignment in Hell Gate – NEC Corridor 
The alignment for a possible Bronx Extension would start at the BRC Roosevelt Avenue Station (either 
the CR station within the Bay Ridge alignment or the BRT or LRT station at the Roosevelt Avenue/ 
Jackson Heights station) and consists of the northern portion of the FS up to its merge point with the 
NEC. The FS in this segment has one freight-only track up to its juncture with the North East Corridor 
(NEC) in Queens (see Figure 3) where it forms a 3-track segment (two passenger, 1 freight) for most 
operating periods). This segment goes north approximately 1.2 miles to the Hell Gate Bridge and 
extends across the bridge and connecting viaduct to the Oak Point Yard in the Bronx.  

The roughly 3.7-mile segment from the FS/NEC merge to Oak Point Yard, collectively referred to as the 
Hell Gate Line, was designed and has room for a fourth track.  MNR’s PSA plans call for no additional 
tracks in this area, with the two existing passenger tracks handling both Amtrak intercity trains and the 
proposed PSA MNR trains.  The third track would continue to be used exclusively for freight trains 
operated by CSX and the P&W railroads.  

Figure 3: Three-Track Alignment Formed by at Juncture of Freemont Secondary and NEC 

 

The NEC segment between Oak Point Yard and Pelham Bay Rail Bridge has a similar three-track layout, 
with two passenger and one freight-only track, with space for additional tracks in most sections that for 
much of the 20th Century had a number of additional active tracks (see Figure 4) 
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Figure 4: NEC Tracks at Bronxdale Avenue Overpass 

 

MNR’s current PSA plan for the Oak Point – Pelham Bay segment calls for adding one new passenger 
track along with the four noted new stations. This would provide a 3-track NEC alignment for use by 
Amtrak and MNR, with some freight operations in the off-hours.  

 Potential Extension of BRC Alternatives on Freemont/NEC Corridor 
10.9.4.1 Commuter Rail Extension 

The RPA’s Triboro plan assumed that commuter rail equipment would be used to provide the rail transit 
service from Sunset Park in Brooklyn to a Bronx terminal location. This is an understandable initial 
choice given the ability of that equipment to operate on or adjacent to tracks that also handle rail 
freight and heavy rail commuter or intercity passenger trains, which would occur for the full length of 
the alignment. Even along the BRC alignment in Brooklyn and Queens, which has relatively limited 
freight activity in terms of the number of trains, two new dedicated CR tracks were required to meet 
transit-level service frequency and avoid impacts on freight operations. The Hell Gate – NEC segment in 
the Bronx has a higher current level of rail freight plus Amtrak NEC service, with more to be added by 
both PSA (12 trains in the 4-hr. AM Peak) in each direction and a planned expansion of Amtrak traffic.  
Given this substantial growth in projected future train volumes, the frequent bi-directional BRC 
extension traffic (up to 48 trains in each direction in the 4-Hour AM Peak) would require more track 
capacity than would be in place with PSA, with limited or no room within the ROW for additional track.  

The connection of the Hell Gate Line’s current 3-track alignment to the 2-track BRC line coming north on 
the FS would require a complex flat junction that would not be possible within the limited available 
space (see Figure 3) and would limit the system’s overall capacity to handle the projected combined 
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volume of bi-directional train service. Similar capacity problems would occur over the Hell Gate Bridge 
up through Oak Point Yard where adding a track would be potentially feasible but require further study 
of this 105-year old 3.7-mile rail structure. Even with an added track along much of the length of the Hell 
Gate Line, the ROW would not have the capacity and reliability to handle the combined projected 
volumes of BRC’s 12 bi-directional trains per hour and the added volumes from growing Amtrak service 
and MRR’s PSA   

The train equipment proposed for the BRC CR alternative would be technically able to share stations 
with the PSA commuter rail service – possibly the same four that are currently planned (see Figure 2). 
However, as noted above, have numerous additional trains stop at those stations would substantially 
limit the throughput capacity of this type of 3-track bi-directional system and its ability to operate 
reliably.  

10.9.4.2 BRT and LRT Alternatives 

Utilization of the Hell Gate Line for BRT and LRT alternatives is considered impractical. The challenges of 
providing adequate capacity to operate frequent bi-directional transit service along the FS – NEC 
alignment from Roosevelt Avenue in Jackson Heights Queens to Co-op City in Pelham Bay in the Bronx 
were noted above. These would be considerably greater for the BRT and LRT alternatives, both of which 
would use vehicles that do not meet FRA crashworthiness standards for operating on the same or 
adjacent tracks/roadways as heavy rail passenger and freight equipment. This poses two immediate 
constraints: 

• On the 3.6-mile Hell Gate Line, FRA crashworthiness requirements would likely call for a 
minimum of 30+ feet separation between the track centers of the LRT track and the adjacent 
heavy rail track, while the available remaining space on the Hell Gate Bridge and the adjacent 
viaduct sections is roughly 30 feet (see Figure 5).  A detailed study would be needed to assess 
the feasibility of this type of challenging, high-cost structural reinforcement and widening of the 
full length of this 105-year old, 3.7-mile bridge and viaducts rail bridge segment.  

• This challenging, high-cost investment would only provide one LRT track, which could not 
provide sufficient capacity to handle 5-minute headway service in both directions – the same 
reason that all 1-track initial BRC alignment concepts were dropped from further consideration 
during the fatal flaw screening process.  

Similar challenges would occur in the Oak Point-to-Pelham Bay segment of the Hell Gate Line, where 
there is insufficient space within much of the ROW to locate two dedicated LRT tracks or BRT roadways, 
requiring complex and high-cost property impacts and acquisition. These modes would require separate 
stations away from the NEC tracks, putting further pressure on the need for additional ROW.  The BRT 
Alternative could take advantage of off-alignment roadways to locate stations or by-pass difficult 
segments of the alignment. However, it’s likely that the entire LRT or BRT alignment would be elevated 
above or constructed next to the alignment portion north of Oak Point Yard – a solution that would not 
be feasible for the Hell Gate Line segment. 

An alternative strategy for Bronx access by the BRT alternative could utilize a ramp from the BRC 
corridor at the Roosevelt Ave terminal station to street level, where buses could operate via the 
Brooklyn-Queens Expressway, Grand Central Parkway, RFK Bridge, Bruckner Expressway, and local 
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streets to a Bronx terminal location. However, the extensive congestion on these roadways, especially 
during peak commuter periods, would make it very difficult to maintain the reliable 5-minute headway 
service that is currently proposed along the BRC corridor. Developing dedicated ROW in both directions 
along these highway corridors to provide the necessary transit priority and reliability could not be 
feasible to develop as part of a BRC extension to the north.  

 

Figure 5: Approximate Available Space on Hell Gate Bridge Viaduct 

 

10.9.4.3 Impact of Extension on BRC Running Time, Fleet Size  

With the extension into the Bronx, the travel time of every train cycle (Bay Ridge, Brooklyn to Pelham 
Bay/Co-op City) would be substantially increased, causing a parallel increase in the fleet size to meet the 
targeted 5-minute headway for the overall alignment.  This increased fleet size could also result in larger 
yard size and put greater demand on the selected maintenance facility, causing both capital and 
operating cost increases.   

 Summary and Conclusions 
This memo has taken a brief initial review of the potential feasibility of extending one or more of the 
BRC Reasonable Alternatives from their proposed northern terminus at Roosevelt Avenue in Queens 
into the Bronx as far north as Pelham Bay along the Hell Gate Branch, a segment of the NEC. The results 
of this initial review within the context of the BRC Study’s overall goals and objectives, demonstrated 
the following: 

• FRA-Compliant Fleet: The NEC corridor segment from the Hell Gate Line to the Pelham Bay Bridge is 
an important electrified corridor for both passenger and freight traffic and yard activity, with the 

~30’
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MNR’s PSA plan to further expand passenger service. In that type of corridor, the CR Alternative, 
operating with FRA-compliant vehicles, is the only Alternative that can make use of the Hell Gate 
ROW without the need for very difficult, disruptive, and expensive design, construction and 
operating requirements.  

• ROW Property Needs: A separate ROW for LRT and BRT would be needed for almost all of the 
corridor, require additional property adjacent to the NEC within the Bronx, as well as on portions of 
Queens. ROW needs for the CR alternative would be considerably less than for LRT and BRT, but sill 
sizeable to fully meet system capacity and reliability requirements. CR and LRT modes would also 
require additional ROW for both stations and substations.  Overall, the cumulative ROW needs for a 
BRC extension to the Bronx would be inconsistent with the goal of minimizing ROW needs and 
would add substantially to the cost of those modes.  

• Provide Reliable Passenger and Freight Service in the Corridor: The BRT mode, and to an extent the 
LRT mode, would be completely separated from and therefore have no impact on the freight and 
passenger rail service in the NEC corridor. However, use of the highway and street network, 
especially to get to and travel within the Bronx, would make it very difficult to provide reliable, 
frequent BRT or LRT passenger service in both directions.  

• Effective Transit Connections: The BRC alternatives’ alignment in Brooklyn and Queens would serve 
many areas with insufficient transit service (especially rail transit) and provide extensive connections 
to existing subway and bus lines, especially within Brooklyn. In contrast, while a BRC extension into 
the Bronx would provide service to many underserved areas, it would provide relatively few 
connections to existing transit lines within the Bronx.  

• Effect of Longer Route Length: The substantially longer BRC route would require a larger fleet to 
maintain the 5-minute headways projected for the BRC, triggering larger yards and maintenance 
facilities and increased per passenger O&M costs.  

 

Overall, comparing BRC alternatives that end in Queens with an option that would extent the BRC into 
the Bronx indicates that the extension of the corridor would be inconsistent with the BRC’s goals and 
objectives. It would create an additional transit service alignment that would not minimize the need for 
additional ROW property, include complex, high-risk and high-cost construction, be constrained in its 
ability to provide reliable transit-level service and not provide good connections with existing transit 
services. Extending the 14-mile BRC corridor by approximately 78% (from 14 to 25 miles) would also 
increase the capital and O&M costs per rider to provide the proposed BRC corridor’s frequent transit 
service and dramatically increase the overall cost of the system.    
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11.1 Assessment of Project Development and Operational Strategies
11.1.1 Overview

Figure 1 presents the three Feasible Alternatives being developed and analyzed under Task 10 that
would meet the goals and objectives of the Brooklyn-Queens Connector Feasibility and Alternatives
Analysis Study (the Study) to create an efficient and effective transit improvement within the Brooklyn-
Queens Connector Corridor. The approximately 15-mile freight rail corridor runs, from south to north,
the full length of the Long Island Rail Road (LIRR) Bay Ridge Branch, from Sunset Park in Brooklyn to
Fresh Pond Yards in Queens, and then north on the CSX Fremont Secondary to a point just south of the
Fremont Secondary’s connection with the Hell Gate Branch in Astoria, Queens. These Feasible
Alternatives include several different transit modes that would require different levels of investment in
a corridor currently handling only rail freight.

Figure 1 : Feasible Alternatives

Alt Code Alternative
Mode Guideway Location

# of
additional

tracks /
guideway

lanes

Specified service frequency
(headways), in minutes

Peak                   Off-Peak

Propulsion Power

CR4 COMMUTER
RAIL Independent trackage 2 10 15 Electrified3rd Rail

LRT2 LIGHT RAIL
TRANSIT (LRT)

Elevated over the
existing rail grade 2 5 10-12 Electrified Overhead

Catenary System (OCS)

BRT2 BUS RAPID
TRANSIT (BRT)

Elevated roadway over
the existing rail grade 2 5 10-12 Battery Electric

11.1.2 Proposed Approach

This technical memorandum considers potential strategies for the design, construction, operation and
maintenance of each of these three Feasible Alternatives. Each Alternative is initially evaluated on an
operator-agnostic basis. Potential operators may include existing MTA operating agencies (MTA LIRR,
MTA NYCT) as well as private entities (like the private operation of the SunRail system in Florida, for
instance) and partnerships involving various combinations of public and private entities. The NJT Hudson
Bergen Light Rail Transit Line is one local example of a public-private partnership of this nature. Each of
these approaches can have a variety of potential effects on the total public costs to develop, construct
and operate these systems; the likely timeframe to develop and construct these systems; and the labor
issues involved in the long-term operation and maintenance of such systems. The goal is not to select a
specific approach at this time, but instead to identify the possible alternative options and the relative
merits, tradeoffs, challenges and opportunities these approaches would offer, and how the different
modal alternatives involved would affect the merits of each approach.

These evaluations assume that the proposed project being considered has already been selected in
concept but may or may not have gone through the entire project approval process -- i.e.,
environmental reviews, permits, other discretionary approvals needed for the project to proceed.  The
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handling of those requirements to advance the project becomes part of the overall project delivery
process. The primary focus of this memo, rather, is to describe the complexity and relative merits of the
design and construction process for each Alternative, as well as methods to finance the system and
provide service.

11.2 Project Delivery Selection Process
11.2.1 Project Delivery Methods

The project delivery method is the process by which a project is designed and constructed, including:

 project scope definition;

 organization of designers, constructors, and various consultants;

 sequencing of design and construction operations;

 execution of design and construction; and

 closeout and start-up.

Selecting the most appropriate project delivery method is among the most important decisions to be
made regarding the project. Because the various project delivery methods have yielded both successes
and failures, the timing and staging of project delivery method are also key factors to consider. The
window of opportunity to select some methods closes as the project moves through various stages of
development. Much of the benefits associated with two of the three project delivery methods discussed
here require engaging the constructor as soon as possible. The further the level of project design
proceeds, the less the potential benefits to be achieved from some methods.

New York State has advanced considerably in recent years in terms of the legal authorization and actual
implementation of alternative delivery methods, as evidenced by the development of major
transportation projects like construction of the replacements for the Tappan Zee and Kosciuszko
Bridges.

There are three principal methods of project delivery:

 Design Bid Build (DBB),

 Construction Manager at Risk (CMR),

 Design Build (DB),

Each primary method has several variations, as discussed below. While other project delivery methods
have been used by public agencies in recent years, this memo focuses primarily on the difference
between the traditional DBB and two methods – CMR and DB – to describe the main ways that
alternative delivery handles risk, project control, schedule, cost and other key delivery goals.

These three project delivery methods focus on the ways in which the main elements of the planning,
design, regulatory approvals and construction process are handled, along with possible financing and
O&M issues. Two other approaches that can be woven into these three project delivery methods are:

 Public Private Partnerships (P3)
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 Program Development Agreement (PDA)
The aspects of these two broadly defined areas and how they can fit into and influence the eventually
chosen project delivery approach are discussed in more detail later in this memo.

11.2.2 Design-Bid-Build (DBB)

DBB is the most traditional and widely used project delivery method in the U.S. It is generally
understood and accepted by both public agencies and the design and construction industries. In
addition to environmental and other regulatory approvals (permits, land use approvals, etc.), all of
which need to be completed prior to construction (see Section 11.2.5, Environmental Review and the
Selection of Project Delivery Method), DBB generally has the following linear sequence of activities:

In this method, a 100% design is provided along with completed construction documents and a separate
construction invitation for bid (IFB) is advertised and awarded. Some key considerations associated with
DBB are:

 Design Control and Risk

o The agency is responsible for the design and warrants the quality of the construction design
documents to the construction contractor.

o The contractor has much less design input than under DB or CMR.

o The agency relies on the designer or Construction Manager for a constructability review, giving
the owner full control over the details of design.

o The agency can modify design until the award of a construction contract without requiring a
change order mechanism

o After the warranty period is over, the contractor’s liability is over

o The agency is responsible for virtually all risk

 Project Control vs. Schedule and Cost

o The agency has the most control over a project, but usually at the expense of a longer project
schedule

o Project schedules are established in advance because the design is complete and project
stages (design and construction) are sequential and do not overlap

o Change orders and delay claims are more likely

 Familiarity of Process, Agency Staff Needs

o All construction industry participants are familiar with their roles and responsibility, both of
which are established by DBB contract conditions that are generally similar in nature from
project to project.

Project
Conception Design Construction

Documents
Competitive

Bidding, Construction
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o Use of DBB is usually driven by law and/or familiarity with the process, with construction
contracts awarded based on the lowest price

o DBB requires a large skilled technical and administrative staff

 Innovation to Control Costs and Schedule

o DBB has minimal collaboration between contractors and design engineers of the type that may
reduce cost and schedule

o 100% Design Minimal opportunity for innovation by contractor during construction

11.2.3 Construction Manager at Risk (CMR)

CMR is an integrated team approach to plan, design and construct a project, with agencies seeking to
control schedule and budget and ensure quality. Contractor expertise is engaged early in the design
process to manage risk, improve constructability and facilitate concurrent execution of design and
construction. However, unlike Design Build (DB), the agency maintains control over design details.
 CMR: An Owner-Construction Manager Contract

CMR projects generally involve a contract between an agency/owner and a construction manager
who is at risk for the final cost and time of construction. In this agreement, the owner authorizes
the construction manager to:
o handle the construction phase, and

o give inputs during design development.
This process provides professional project management during all project phases to an owner that
may not have those capabilities.  Agency control is enhanced through more involvement with
design details.  The major difference between DBB and CMR is that the contractor is involved in the
design – the contractor evaluates design plans and reviews quantities for accuracy and assumes
contractual responsibility for those verifications.

 CMR Contractor Advises the Design Process
CMR procurement method involves contracts between:
o the Agency and the project Designer, and

o the Agency and the CMR Contractor, involving two contracts:

 Pre-construction Phase services as an advisor during design, with the CMR giving independent
estimates at 30%, 60% and 90% design, at which time the Contractor and the Agency negotiate the
construction contract.

o If Contractor and the Agency are unable to come to terms, a re-procurement is conducted.

o If there is an agreement, a Construction Phase contract is signed.

 Price Guarantees and Controls:

o Under CMR contracts, the contract has a guaranteed maximum price (GMP) above which the
agency is not liable for payment.

o Contracts may include incentive clauses where the CMR and the agency share cost savings
below the GMP.

o The CMR is also paid to provide such preconstruction services as cost engineering,
constructability review, and developing subcontractor bid packages.
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Some other characteristics of the CMR delivery method include:

 Quality-based selection of:

o CMR Contractor

o Designer selected based on qualifications

 Design-Contractor Collaboration

o Like DB, the collaboration can reduce cost and schedule, but

o Unlike DB, separately selected engineer and contractor under CMR may not always agree on
solutions

 Controls on Schedule, Costs and Change Orders

o No real competition for construction pricing

o Fewer change orders but can eventually result in higher overall project price

o Early guaranteed maximum allowable price and schedule

o Contractor assumes price and schedule risk

11.2.4 Design-Build (DB)

 Design-Build (DB) is a project delivery method in which the agency procures both design and
construction services under one contract with a single legal entity referred to as the design-builder.
o The single contract considerably simplifies the project’s chain of responsibility.

o DB results in the DB Contractor assuming a greater share of the risk, as it develops and is
responsible for the project’s design and delivery.

Section 1264 of the Public Authorities Law stipulates that to develop projects in “an efficient and
cost-effective manner” the MTA should use design-build contracting for projects over $25 million
except where this method is demonstrated to not be appropriate for a given project.1

DB Delivery Options

The most common options are the one-step and the two-step processes.
 The One-step Process:

o Competitive evaluation of technical proposals

o Contract award decision based on best value to the owner agency (a combination of technical
merit and price).

 The Two-step Process:

o Separates the technical proposal from the price.

1 2018 New York Laws PBA - Public Authorities Article 5 - Public Utility Authorities Title 11 - Metropolitan
Commuter Transportation Authority 1264 - Purposes of the Authority.
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o Starts with a request for qualifications (RFQ) rather than DBB-type invitation-for- bid
procedures.

o The RFQ (developed by the owner) describes essential project requirements in performance
terms. Based on teams’ RFQ responses, the owner qualifies a subset of teams to respond to
the RFP.

o Submitted proposals to RFP are evaluated and a single contract is awarded for both design and
construction services.

 Cost and Schedule Controls and Incentives

o The DB Contractor is liable for all design and construction costs and usually provides a firm,
fixed price and a proposed schedule in its proposal.

o The DB Contractor has strong financial incentives to complete ahead of schedule or to
construct for less than the fixed contract price while still meeting the project’s performance
requirements.

 DB: Agency-Bidder Collaboration During Bid Preparation Process

o The Agency holds one-on-one meetings with each of the prospective DB teams.

o Each team typically suggests improvements to the RFP performance requirements to lower
costs, simplify construction, and shorten schedule.

 The Agency typically rejects some alternative approaches, but the alternative
development process can yield innovative solutions and result in an improved project.

 Teams seek an advantage during bid preparation by proposing “Alternative Technical
Concepts” (ATC) to those specified in project requirements.

 ATC can be approved if concepts are equal to or better than the original requirements.

 NOTE: Even if winning team does not have a desired ATC offered by another bidder,
the Agency can request winning proposer to include it.

 Result:

o The DB bidding process allows for early, often innovative, input to the design process from
competing teams.

 Could be important for complex design/construction elements of proposed system
(Manhattan station, harbor-edge towers)

 Key Characteristics of DB Method

o A single point of responsibility – designer and contractor combined

o Construction and design personnel teaming together allows design to incorporate innovative
construction ideas, skills, equipment, etc. expediting the construction process

o DB contractor provides pre-construction services during project design

o A firm, fixed price and delivery schedule, incentives to maintain and even shorten schedule

o DB can be successful in compressing the project delivery period, and is therefore often used
for “fast-track” projects (LIRR Third Track, Tappan Zee Bridge)
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o If applied successfully, DB method can reduce exposure to claims, with DB team taking a
greater sharing of risk

o Less agency staff to manage staff, but requires specialized (and expensive) expertise

However, as discussed in the next section, the relative merits of the potential benefits of DB depend on
the goals of the client agency. For example, DB can substantially shorten the often-lengthy DBB pre-
construction period mitigate delay and cost overruns. However, the longer temporal separation of
design and construction phases under DBB provides more time and opportunity for stakeholder and
community inputs and expectations to be reflected in the project design and scope before design is
completed and construction has begun. Conversely, the tighter schedule associated with DB has led to
criticism of the diminished role of stakeholder input and engagement to promote political support and
funding.

The size of the project in terms of capital costs can be important when considering DB: smaller projects
may be unable to cover the higher administrative/specialty consultant costs, especially if the agency
involved has little experience with non-DBB delivery options. Since receiving legislative authorization in
2011, New York State has gained a substantial amount of DB experience on large projects like the Mario
Cuomo Bridge, the Kosciuszko Bridge, Penn Station Improvement project and the LIRR Expansion
project. In 2019, the State authorized many New York City agencies to use DB and related delivery
methods. The City’s Borough-Based Jail Plan is a major example of a DB delivery method for a large,
multi-billion-dollar program.

11.2.5 Environmental Review and the Selection of Project Delivery Method

All projects of the scope and scale of the proposed BRC project require a number of environmental,
regulatory and funding approvals, which are collectively addressed in some form of Environmental
Assessment (EA) or Environmental Impact Statement (EIS) and other regulatory processes for
environmental permits, landmark approvals, parkland alienation and similar discretionary approvals.
Generally, the EIS and associated approval processes must be completed before final design and then
construction are initiated, independent of the project delivery method. However, the way that DB and
related types of delivery methods are implemented can often shorten the time required to enter and
complete the overall contracting and construction process after completion of the environmental
approvals.

11.3 Goal-based Selection of Project Delivery Method
An agency’s clear understanding of the goals it has for its project delivery method is central to its
selection of an appropriate project delivery method. It also provides a clear measure for project success
and directions for the CMR or DB contractor to complete the project. Project goals influence the choice
of procurement method, risk-allocation strategies, contracting, progress monitoring, and, at the end of
the project, evaluation of project outcome.

The project goals will vary in style and emphasis due to the unique needs of each project, but the goals
are clearly linked to the benefits of the project's delivery method.  Every project involves tradeoffs
among schedule, cost, and quality. It is to the project's benefit if the agency, designers, and constructors
understand and agree with these project goals. The MTA, for example, hypothetically might identify the
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following set of key goals that a project delivery method for a proposed project within the Bay Ridge
Brooklyn-Queens Connector corridor should provide to handle the project risks in the following areas:

 Schedule

 Cost

 Stakeholder & community input on project design, operation, construction, etc.

 Risk allocation

 Other goals

The following sections briefly review how well the three identified project delivery methods handle risk
in these areas, in ways that are relevant to the challenges raised by the Brooklyn-Queens Connector
project. The ways in which an agency’s choice of delivery method can help allocate the risks among the
agency and other parties involved in the project are then reviewed.

11.3.1 Schedule

Schedule involves two aspects of a project schedule: controlling the schedule (keeping the duration of
the project within the expected timeframe) and shortening the schedule. Each project delivery method
is evaluated below in respect of schedule control and schedule compression.
 DBB has a sequential process with limited room for significant schedule compression and a longer

schedule than is normally required by DB or CMR. Longer schedules are inherent to a process that
requires designs to be 100% completed before construction contracts are solicited.

In DBB project delivery, designs are developed by the agency and schedule slippage due to design
errors and omissions are therefore owned by the agency. Inability to compress the schedule in DBB
has been one of the main reasons that owners choose other delivery methods.

 CMR, with a constructor on board through the design process, this helps the team develop a more
practical and realistic project schedule. The CMR process has the potential to meet or exceed
schedule requirements. This delivery method can also help with projects that are schedule
sensitive, primarily because of construction input into the design process. While the CMR process
can lock in schedule duration, there are no competition or in-process incentives for the CMR
contractor to shorten the schedule up front or to seek ways to shorten it further during
construction.

 DB project delivery method gives the selected team the greatest ability to propose a faster
schedule, and financial incentives to manage schedule slippage and even accelerate the schedule
during construction, as it would reduce their costs. DB provides earlier schedule certainty because
the DB team submits a firm project schedule at the time of contracting, relatively early in the
project life. Flexibility in scheduling is also greater in DB as the designer and builder are one entity.
In addition, in some cases design and construction can proceed concurrently (i.e. for work requiring
a lower level of design).

11.3.2 Cost

Overall cost encompasses several aspects of direct and indirect project cost, such as the ability to handle
budget restrictions; early and precise cost estimation; and consistent control of project costs.
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 DBB delivery method can provide a cost benefit because it includes marketplace competition,
which increases the likelihood of receiving low construction bids. Having a complete design before
bidding increases certainty about cost estimates – the owner has the design engineer's estimate
plus several estimates submitted by bidding contractors.

The level of cost certainty increases further if the payment method is lump sum. DBB also works
well with unit price bid projects, although this structure is not relevant to the current project.
However, DBB may result in higher construction costs as the bids are for a 100% pre-specified
design. The agency will produce the 100% design with fewer opportunities and incentive for bidders
to consider less expensive approaches, alternative designs, means and methods, or logistics. There
may be a less expensive design that could be equal or better than the design developed by the
agency, but there is no design competition or other process to identify or incentivize such options.

 CMR delivery method has two main characteristics relevant to project cost: (1) it is usually
combined with a guaranteed maximum price (GMP) payment mechanism and (2) the constructor is
involved in the project before bidding the project out. This method’s early constructor input to the
design process enables the CMR team to establish a more reliable budget early on. The owner will
therefore have estimated costs much earlier in the project lifecycle than under the traditional DBB
method.

Though CMR results in an early GMP, the Constructor has no incentive to provide input that will
ensure a lower price and the agency loses the opportunity for competitive construction pricing. In
the CMR process, if the agency and the CMR contractor are unable to come to terms, the project is
re-bid, with the agency potentially pressured to agree to a price that is too high to avoid significant
delays.

 DB performs relatively well when there is budget restriction.

o During the solicitation process, multiple teams compete for the Contract.

o Because "Price" is an important selection factor, proposers will look for cost-saving innovations
to give them a competitive advantage.

o Proposers are fully responsible for design and are incentivized to seek the least costly
approach to satisfy the project requirements.

DB method can also provide the owner with a firm, fixed price earlier in the design phase. Through
the use of a lump sum contract in a DB procurement, the owner can establish a firm cost estimate
relatively early in the process.  Performance specifications often work well where agencies are
building outside their core operating areas and do not have well defined elements of operations
and are more flexible.

11.3.3 Stakeholder/Community Input

An urban infrastructure project such as a Brooklyn-Queens Connector transit alignment must make
accommodations for stakeholder and community input, which can play a pivotal role in overall political
support. These activities will also have a targeted role during public-facing regulatory processes
associated with the many discretionary local, state and Federal approvals the project will require.
Whatever delivery process is selected must have a built-in process for input, permits and approvals from
stakeholders and communities. Proper leveraging of stakeholder and community input is needed to
achieve project goals in a meaningful and transparent fashion.
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Regardless of the project delivery method used, the agency must obtain as much stakeholder and
community input as possible during the pre-construction phase as well as throughout construction. Each
method described in this memorandum can be successful in this area, but some may be more
appropriate for a Brooklyn-Queens Connector transit improvement.

 DB -- Examples of a DB or similar process that addressed important stakeholder issues while also
providing schedule and costs savings include:

(1) the Chicago Transit Authority’s Red and Purple Modernization Program, where proposed design
and construction innovations generated in the DB procurement process reduced the project
schedule by 266 days – a significant cost savings, a major reduction in transit service disruption
on heavily used transit lines, and less construction-related disruption to the adjacent
communities, which was a major issue raised by surrounding communities, and

(2) the Maryland Transit Administration’s Purple Line, a 16-mile, 21-station LRT line that was
procured as a DBOM P3 project, where innovation during the procurement process allowed for
an at-grade station where the original design called for one 80’ above ground that was
frequently call out by potential riders as inconvenient, resulted in reduced costs, construction
time and constructability risks.

 DBB -- The separation of design and construction phases in DBB gives an owner more time and
opportunity to obtain and reflect stakeholder and community input in project design and to
incorporate stakeholder expectations into the project scope before the design is completed and
construction has begun.

 CMR -- The CMR contractor is on board during the design phase and can help agencies negotiate
with stakeholders and understand their expectations while pushing the project forward.
Additionally, community outreach and public information can be made part of the CMR's
preconstruction service package. Depending on the CMR's experience and qualifications, these
additional services may enhance a project’s chances of obtaining community consent and
stakeholder agreements.

 DB -- Changes in a project after award of the DB contract can be difficult and costly. The DB method
includes measures to mitigate this risk, and allowances and other contract provisions can address
changes due to stakeholder and community input. Additionally, the agency generally informs other
involved agencies, elected officials and the public that the DB contractor will include a public
information and outreach program to facilitate stakeholder input during design and construction.

11.3.4 Risk Allocation

The most effective approach for an agency to manage risk (maintaining schedule, holding to promised
costs, etc.) is to allocate risk to others. A simple and sensible rule is to assign project risks to parties in
the best position to manage them – i.e., to parties with the most control over that risk and most likely to
survive the negative impact of such a risk. The main vehicle for risk allocation is the project delivery
contract, and the delivery method selected will have a major impact on how effectively risk allocation
can be handled.

 DBB -- This delivery method can help the owner divide risks between the separately contracted
designer and the contractor, but the owner holds all risk for the design and for additional
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construction costs and delays resulting from design errors. Scope definitions of design and
construction contracts in DBB play an important role in risk allocation. The owner will face
challenges if there is any ambiguity in the contracts.

 CMR -- Although CMR does facilitate risk management, it is often not the best method for risk
allocation. Relative to DBB, having an experienced constructor on board in the design process
improves the whole risk management process, including risk allocation. However, having more
parties directly involved in the project and some overlaps between their duties, as happens in CMR,
can complicate risk allocation (i.e. determination of responsible party). Although the GMP should
decrease the owner's risks, there is no guarantee or mechanism to ensure the owner and onboard
CMR contractor agree on a GMP in a timely fashion. The owner in this case may have to bid out the
project and will suffer from the resulting delay imposed on the project as well as taking the chance
of receiving higher than expected bids.

 DB – The DB team’s function as the single responsible party under this delivery method simplifies
risk allocation. The owner’s goal is to select those risks it can best manage and assign the DB team
those risks the team can best bear and has incentives to handle. It is not appropriate to allocate
total risk to the DB contractor: some risks belong more appropriately to the owner. For example,
the owner can work with permitting agencies as much as possible leading up to the DB bidding
process to make the path to the final permits as clear and understood as possible, as final permits
are the responsibility of the DB contractor. Assignment of all permit risks to the DB contractor
would drastically increase the contingency and the constructor's insurance costs. These premiums
would be transferred to the owner through the proposal price. However, a DB team contractor
would likely accept permitting requirements for the sake of expediting the permit approval process.

11.3.5 Other Goals for Project Delivery

The previous section examined various aspects of the goals of costs, schedule and stakeholder and
community outreach and ways to allocate the risks in these areas under each of the project delivery
options. The following are two other project goals often included in a project delivery selection process:

 Agency control of project – generally the owner’s ability to control details of design and
construction. As earlier discussion showed, DBB maximizes the agency’s design control but also its
design risk. For the proposed project, CMR and especially DB methods would shift design
responsibility and risk to the contractor while still maintaining some control through project
performance requirements and contactor selection.

 Sustainability – New York City and State already have extensive regulations and guidelines
pertaining to a full range of sustainability issues, from flood risks and climate change to reduced
energy and auto dependency.  The greater flexibility of DB is likelier to create innovative
approaches in these areas while avoiding schedule delays. Like many other issues, the agency must
provide specific performance specifications in the RFP regarding the sustainability goals the DB
contractor must achieve. To the extent possible, the agency should avoid placing restrictions on the
means utilized to accomplish these goals.

11.4 Operational Strategies
The previous sections provided a summary of the elements and relative merits of current methods of
delivering a project through the planning, design and construction phase, focusing on three key methods
commonly used in the industry:
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 Design Bid Build (DBB),

 Construction Manager at Risk (CMR), and

 Design Build (DB)

In most cases (e.g., the MTA’s Third Track project), the completed project is effectively turned over to
the transit agency to operate and maintain along with the rest of their current system. However,
starting with NJ TRANSIT’s Hudson-Bergen LRT in the 1990s, transit agencies also consider adding the
provision of operations and maintenance of the system to the DB project delivery method.

11.4.1 DBOM

Under Design, Build, Operate and Maintain – DBOM –in addition to being responsible for the design and
construction of the project to the owner’s requirements, the selected contractor is also responsible for
the operations and maintenance (O&M) of the new system, typically for a period of 20 to 30 years.
During that period, the contractor, while responsible for the design and construction of the facility to
the agency’s specific performance requirements, would also be responsible for the safe and efficient
operation of the system, which generally remains under the developing agency’s ownership.

A DBOM arrangement can provide significant advantages relative to a DB project delivery scheme,
especially in projects involving new transit systems. With the operator as an active participant in the
proposal phase (i.e., included on the bidders’ teams) the following objective can be met:

o Reduced Change Orders -- the Team can more readily identify potential operating issues before
contract award, saving money by reducing change orders and schedule creep

o Early Input on O&M Issues into Design -- early and continued involvement of the O&M team
provides inherent schedule advantages by allowing potential problems to be identified early in
the project development process

o Internalized Design-O&M Connection -- The O&M team provides the contractor with a greater
level of control in managing the project’s interfaces with O&M personnel, as they are now part
of an integrated team

o Improved Commission-Acceptance Process -- including operator personnel familiar with the
system helps avoid operator error during the commissioning/acceptance period that might
delay the project opening

o Increased Ability to Meet Financial Targets – early certainty regarding all three cost areas --
design, construction and operation/maintenance – reduces opportunities for cost growth and
increases likelihood of achieving financial targets

o Increased Innovation Incentives -- as with the design-construction incentives of joining design
and construction phases together under DB, bringing O&M members onto bidding teams
encourages innovative, cost-saving approaches during the proposal phase, giving entire DBOM
team a built-in commercial interest to advance project elements that reduce operations and
maintenance expenses

11.4.2 Design, Build, Finance, Operate and Maintain (DBFOM)

DBOM contracts are commonly a form of public private partnerships (PPP or P3), where the contracting
team can also play a role in the financing of the project. These arrangements, often called DBFOM, can
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involve private financing by the contractor that takes advantage of the project’s tax-free status to lower
interest rates. The mechanism can reduce the amount of public funding required and the contractor’s
involvement in co-development by, for example, incorporating a station into adjacent transit orientated
development (TOD) buildings. Such DBFOM approaches can transfer responsibility for design,
construction, finance, and long-term operations and maintenance to a private sector partner over the
concession period. DBFOM contracts can be effective for infrastructure projects with revenue streams,
such as toll roads, bridges and tunnels, managed use lanes and transit projects. However, the public
agency sponsoring the project retains full ownership of the project. This type of arrangement may
optimize risk allocation:  certain project risks are assumed by the private sector (e.g., financing,
schedule, long term operations, and maintenance), and constrained public resources are freed for use
for other needs

11.5 Labor Issues with DB/DBOM and Shared Staff and Facility Issues
11.5.1 Unions and DB/DBOM Delivery Methods

An example of shared facilities in this context might entail, for example, an MTA LIRR commuter rail
maintenance facility that would also service similar transit equipment from a privately owned Brooklyn-
Queens Connector system. The two systems would probably not fully share any subway and commuter
rail stations, although many of the new service’s stations would have relatively direct connections to
existing stations. Similarly, the two systems would likely not share any track, although shared use of a
commuter rail facilities could involve shared trackage (see 11.5.2 below).

Public sector unions involved in various phases of the project delivery process have often expressed
opposition to the DB process in which bidders’ costs are considered important but potentially
subservient to overall “public value.” These objections reflect union belief that a traditional competitive
bidding process typically pays more attention to fair labor practices.  Public sector unions within owner
agencies typically have many members involved in all aspects of the DBB process, and therefore feel
that DB and DBOM processes require fewer, more specialized staff, much of it handled by DB
consultants with relevant financial, regulatory and administrative experience. The potential for
unionized labor to become involved in various ways with the delivery and/or O&M aspects of a
DB/DBOM approach may affect the contractor’s willingness to guarantee future costs due to the
perceived financial risk.

New York State’s approval of DB-type delivery methods for use by New York City agencies in 2019 had a
number of labor-related oversight issues, including restrictions on the use of unlicensed designers,
working under a project labor agreement, demonstration of  a record of compliance with wage and
labor laws, maximizing the use of women- and minority-owned businesses, and other stipulations.2

11.5.2 Brooklyn-Queens Connector and Potential Shared Service and Facilities

The transit modes among the Feasible Alternatives include two modes – commuter rail and bus – that
the MTA operates extensively within New York City, including along or near the corridor. The third mode

2 NYC Public Works Investment Act (https://www.nysenate.gov/legislation/bills/2019/a7636/amendment/b)
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– LRT – has a storied past within the City in the form of streetcars, but the last vestiges of that
comprehensive system were replaced by local bus service in the 1950s.

It is assumed for this study that any new transit service in the corridor would use the same fare
collection systems as MTA transit services, including free transfers between the proposed corridor
service and existing lines and modes. Passengers currently using commuter rail lines with stations within
the corridor pay higher fares (which are collected on-board the trains) than subway and local bus riders,
and free transfers are not currently offered between commuter rail lines and subway and bus lines but
are available among subway and local bus routes. With the proposed fare and transfer provisions being
proposed, whichever mode is chosen, riders of the new corridor service would perceive it as an
extension of the MTA’s transit operations.

Bus connections from the proposed corridor service to off-corridor transit hubs are being considered
due to the relative ease of transferring corridor buses to the street system, especially at the corridor’s
termini. The proposed northern terminus at Roosevelt Avenue presents especially compelling transfer
opportunities, including potential connections to the No. 7 line service (Jackson Heights/Roosevelt Ave.
station) and several local bus routes. Similarly, LRT could make at least some on-street transit transfers,
although rail connections would be more costly and complex.

Shared use of facilities such as stations and storage and maintenance yards is also an important
consideration, particularly given the limited space available along the corridor for yard facilities. There
are some possible opportunities for the two current MTA modes and more limited options for LRT:

o Commuter Rail.  It is possible that a private commuter rail-based operation could contract with
the MTA to have LIRR staff maintain its fleet and even to use an MTA yard facility for
equipment layover. Such a plan would depend on the capacity of the LIRR Lower Montauk
Branch to run the corridor’s equipment to and from the MTA’s Hillside maintenance/storage
facilities as well as the capacity at those facilities to handle this additional load. It is anticipated
that the Hillside Maintenance Facility as well as other LIRR maintenance facilities will be going
through a variety of changes in coming years with expansion of the LIRR fleet due to East Side
Access. Depending on a wide variety of factors, such an arrangement could require additional
LIRR staff and infrastructure within existing or future MTA facilities to service rolling stock from
a private rail operation that could potentially be different from the MTA’s equipment. This
type of arrangement could pose challenges in terms of prioritizing the use of facility space and
maintenance capacity between the private and public fleet within crowded facilities.

o BRT – Locating and
providing access to
maintenance and storage
facilities would be more
flexible for BRT. BRT
vehicles can use public
streets to get from the
corridor to these facilities.
It also may be possible to
limit the amount of new
facility construction. A
shared-facility operation

Figure 2: Grand Avenue Central Maintenance Facility
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with the MTA may be possible in cases where the current facilities have sufficient capacity to
handle an expanded bus fleet or there is sufficient space for expansion. The nearest major
MTA bus maintenance facility is the Grand Avenue Bus Depot and Central Maintenance Facility
in Maspeth, Queens, approximately two miles west of the Bay Ridge Branch.  BRT vehicles
could also have shared use of public streets.  This flexibility would not be possible for
commuter rail. LRT operations might include limited use of public streets, but these
interactions would be more complicated.

o LRT – This mode would be likelier than CR or BRT to be a private O&M operation, as part of a
DBOM-type project delivery arrangement, given the lack of any existing LRT operations within
the MTA system. NJ TRANSIT’s Hudson Bergen Light Rail Transit (HBLRT), the first major
domestic transit system fully developed under by a DBOM consortium, has this type of O&M
concession arrangement. Like much of the NJ TRANSIT operations, HBLRT workers are
members of the Transport Workers Union (TWU).

11.5.3 Effect of DB/DBOM on Shared Facility Use

DB, with the completed system turned over to the MTA, would not affect the potential for shared facility
use, although the generally wider range of financial and operating concepts employed in DB-type project
delivery would likely increase the potential of finding innovative ways of making such shared use
possible. However, if the system were developed as a private operation, the system operator would
have to develop its own facility along the corridor or elsewhere, including potentially utilizing existing
MTA facilities. This would be relatively easy for buses but considerably more complex for commuter rail,
due to the need to electrify the Lower Montauk branch east of Fresh Pond Yard to access sites along
that branch or elsewhere in the LIRR system and to arrange operating windows to transfer trains
between the yard and the corridor.  LRT would likely be limited to a yard directly adjacent to the
corridor, given the challenges and high costs associated with operating non-FRA compliant LRT vehicles
on the Lower Montauk branch.

11.6 DBB, CMR and DB/DBOM and Potential P3 and PDA Arrangements
The DBB, DB and CMR methods discussed in Sections 11.1 and 11.2 deal specifically with the project
delivery method, the “procurement approach [that] defines the relationships, roles and responsibilities
of project team members and sequences of activities required to complete a project.”3 It covers the
parties that are involved in the planning, design and construction of a given system. Aspects of Public
Private Partnerships (P3) and Program Development Agreements (PDA) briefly discussed in those
sections can be involved in all of those delivery methods. They are considerably more common in recent
years under variations of DB and (especially) DBOM, which could effectively be defined as an example of
a P3 or, more commonly, a PDA.

P3 projects for this type of transit project are typically longer-term contractual agreements that deal
with the “whole life” of the project. This long duration incentivizes the private party to integrate service

3 Transit Cooperative Research Program Report 131, A Guidebook for the Evaluation of Project Delivery Methods,
(2010).
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delivery costs considerations into the design phase of the project.4 As noted in this memo, this is a key
benefit of a DBOM arrangement, including in instances where the private parties also play a role in
project financing, setting up the interaction between initial capital cost vs. long-term O&M costs to be
optimized. Payment for the retirement of private debt and on-going O&M costs can come from user
costs (fares in this instance) supplemented as needed by grants and other public sector payments.

PDA arrangements is another broadly defined
term that covers multiple areas of agreements
between public and private parties. The term
encompasses, among other approaches, the
value capture type of funding mechanism used to
fund the 7-line extension within Hudson Yards on
Manhattan’s West Midtown and numerous other
examples across the country and elsewhere.5

Zoning-based agreements to trade development
bonuses for transit improvements are another
commonly used tool within New York City: the
One Vanderbilt project adjacent to Grand Central
Terminal is a major current example, providing
$220 million in subway station improvements.
Both One Vanderbilt and the 7-line extension monetized the shared value of proximity to transit to help
finance and support both transit operations and economic development.

The MTA is already planning to use PDA-type agreements with developers of MTA-controlled sites
adjacent to existing subway stations on the Brooklyn-Queens Connector corridor. There would
potentially be more opportunities along the corridor if transit improvements were made and the kinds
of PDA arrangements could be incorporated into the project’s development and financing plans.
Examples of these opportunities were noted in the Task 3 Technical Memo. These will be particularly
important for development of new corridor stations, some of which could involve combinations of
public and private land. This options could include use of existing stations and potentially FTA-funded
property as part of joint development plans – i.e., where elements of an FTA-supported new transit
system would be integrally related to or “…co-located with commercial, residential, mixed-use, or other
non-transit development… [including] “…partnerships for public or private development…”6

Attempting to establish these types of details of project delivery and financing is not appropriate at this
early stage of the project planning process. However, this discussion does highlight the relevance of
these types of issues to the potential framing of the type of overall public-private coalition needed for
the project to move forward through the planning and development process.

4 International Bank for Reconstruction and Development/The World Bank, Public-Private Partnerships: Reference
Guide, Version 3 (2017).
5 New York City Budget Commission, Tax Increment Financing: A Primer (2017)
6 USDOT, FTA, Federal Transit Administration Guidance on Joint Development, Circular FTA C 7050.1B (Devised
August 14, 20

Figure 3: One Vanderbilt at Grand Central Terminal



MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study
Technical Memorandum: Operational Strategies

19

11.7 Development and O&M Options under Feasible Alternatives
This memo has outlined the characteristics and relative merits of various project delivery methods that
could be followed in the possible future development of a new transit alignment in the Brooklyn-Queens
Corridor. Selection of the optimal method will depend on the main project delivery goals of the MTA or
other funding agency and identification of the method that would best meet those needs. The LIRR
Expansion Project and the Penn Station Critical Improvements Project are examples of the MTA
selecting to follow DB methods for the delivery of complex transit-related projects in the New York area.

Myriad potential P3 and PDA elements
may also be suited to this project. These
may include the decision to develop the
system as a private DBOM operation with
various combinations of public-private
funding (including FTA grant support).
These mechanisms also need to be
thoroughly considered when a
mode/service option is selected and moves
forward through the planning, design and
approval process. These are very complex
issues that require extensive study and a
wide range of financial, fiscal, economic
development and other factors that
normally evolve as this type of transit
investment advances through the planning and design process. Major decisions could include the
system’s operation and maintenance being handled by a private entity, by the MTA or some other public
agency, or some form of shared handling of these O&M functions, including possible shared use of
public transit O&M facilities (e.g., private transit equipment from the corridor potentially laying over or
being maintained at an MTA facility).

This process must consider for each Feasible Alternative whether a private entity should build and
operate the system, or whether the MTA or possibly another public agency can and should handle one
or both responsibilities. The concept of private transit operation also recalls the challenges of private
ownership and operation of parts of the City’s public transit systems prior to the creation of the
Metropolitan Transportation Authority in 1970. However, possible private ownership and/or operation
is now being raised in a very different environment than 1970, with a more collective understanding of
the role of public transportation in New York City to stimulating economic activity and social equity.
However, the risks associated with introducing an additional transit operator into the City’s transit
network at a time when the MTA is moving toward consolidation efficiencies would remain.

This memo laid out the relative merits for project delivery and operation associated with developing
transit systems within this corridor.  The following summary describes how these would apply to each of
the Feasible Alternatives.

Figure 4 LIRR Hillside Maintenance Facility
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In terms of project delivery, the
issues of DB vs. DBB would be
roughly the same for each modal
alternative. Given the project
delivery experience of recent
large transportation infrastructure
projects in New York City (e.g.,
Kosciuszko Bridge, LIRR Expansion
Project, Penn Station
Enhancements), it is likely that a
project as large and complex as
the Brooklyn-Queens Connector
would similarly be procured under DB given the challenges involved and the openness to innovative
solutions that comes with DB. The following discussion of each the Feasible Alternatives therefore
focuses on project operations and maintenance and finance.

 Commuter Rail/Rapid Transit:

o Likely Operations and In-Corridor Facilities: The Feasible Alternative CR4 - Commuter Rail
noted in Section 11.1 and discussed in greater detail in the Task 10 Summary Report would
utilize transit equipment comparable with LIRR’s operating systems and passenger vehicles.
However, the seating and standing capacity of these cars would be similar to those of a subway
car to increase passenger capacity and ease on/off passenger movements to reduce dwell
times. Some train crew training would be required to address the operating differences from
typical LIRR service – e.g., different turnaround procedures at terminal stations, no on-board
fare collection, adjacent freight operations, new equipment (although likely very similar to LIRR
equipment) and where the corridor’s crews would be based.

With no on-board fare collection and likely shorter trains than the typical LIRR train, the
number of conductors, brakemen and collectors on CR Rapid Transit trains in the corridor
could potentially be the same as subways, (one operator, one conductor), although One
Person Train Operation (OPTO) may be considered for a new service. Changes would also be
needed in the way CR trains are typically turned around at terminal stations (proposed at 4th

Avenue and Roosevelt Avenue) to substantially reduce turnaround times to support the much
shorter headways proposed for the CR Rapid Transit operations. In connection with East Side
Access, the need to reduce turn-around time well below the common 15 minutes was
reviewed extensively. Concepts included the use of Drop Back Crews (which would take over
train operation from the arriving crew), which were shown to reduce turn times down to 5
minutes. While increasing the number of crews during the proposed scheduled timetable, it
would make the projected headways possible without adding to the proposed fleet. Any such
operational changes, which would be studied extensively at the next level of planning and
design, would need to respect FRA regulations for heavy rail passenger service in a passenger-
freight corridor, as well as current negotiated union rules.

The number and location of stations/stops for this alternative would be the same as those
under the LRT and BRT options. Substations to provide electrical power would be required at
roughly 2-mile increments within or directly adjacent to the alignment. Storage

Figure 5 DB Contractor’s Work in Garden City on LIRR Expansion Project
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Yard/Maintenance facilities could be located along the corridor or possibly along connected
rail corridors (see Shared Facilities discussion below).

o Potential Shared Facilities: The Electrified Multiple Unit (EMU) type fleet used in the corridor
under this alternative could potentially lay over and be maintained at existing LIRR facilities on
connecting branches, even if the Brooklyn-Queens Connector services were privately operated.
This arrangement would require use of the non-electrified Lower Montauk Branch between
Fresh Pond to the LIRR Main Line to access current LIRR maintenance facilities and would
require either:
 full electrification and upgrading (signals, communications) of at least one track of that

portion of the Lower Montauk – a substantial additional capital expense, or

 diesel locomotives pulling the corridor’s EMUs through that section of the branch – a
possibly reasonable arrangement for maintenance but more operationally difficult when
shuttling EMU cars to and from layover facilities.

Numerous factors, from which crews would be making the moves on the Lower Montauk
Branch to how Bay Ridge Corridor trains that broke down in the corridor would get to the
Lower Montauk and beyond and the associated training requirements on all crews, would
need to be addressed at the next level of planning and design. A key differentiating factor
informing a decision on shared use facilities would be the space at existing facilities to either
handle the added EMU fleet or to expand the facility to provide the necessary capacity. Given
these challenges, it would be possible to use an LIRR maintenance facility to also serve EMUs
used in the proposed corridor under this alternative, as they could use other LIRR branches
given their FRA-compliant status.

 LRT-Aerial:
o Likely Operations and In-Corridor Facilities: This alternative would have the same number of

stations as the CR Rapid Transit alternative in the same geographic locations. The CR Rapid
Transit alternative would have stations at the same level as the current freight tracks, requiring
stairs and escalators to access the street. In contrast, most of the LRT stations would be at
street level, above the existing freight alignment, with street-side loading platforms more like
current SBS bus service stops than stations.

The rolling stock used under the LRT alternative would re-introduce a version of the light-rail
vehicles that have not been operated in New York City for roughly 70 years, with more
passenger capacity than a BRT but less than the CR Rapid Transit. Staffing could be the same as
an SBS bus (driver only) but a conductor might also be needed, depending on the consist
length involved (up to two cars).

Substations to provide electrical power would be required at roughly 2-mile increments within
or directly adjacent to the alignment. Most importantly, storage yard and maintenance
facilities would be located on or directly adjacent to the corridor, as access to an off-corridor
location, which would be possible for CR Rapid Transit via the Lower Montauk branch, would
be complicated by the LRT mode’s non-compliance with FRA crashworthiness standards for
heavy rail corridors like the  Lower Montauk. Temporal separation from freight tracks would be
operationally complex and physical separation both very expensive to implement and likely
involving extensive property takings.
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o Potential Shared Facilities: Given the uniqueness of the LRT mode within the current transit
operating environment in the MTA service area, and the need to separate LRT from heavy rail
service (commuter and freight rail), there would be little to no opportunities for shared use of
yards or maintenance facilities.

 BRT-Aerial:
o Likely Operations and In-Corridor Facilities: This alternative would have the same number and

geographic location of stations as the other two Feasible Alternatives and would have the
same street-level stations with street-side loading platforms more like current SBS bus service
stops than stations.

The buses used under the BRT alternative would be the same type of articulated buses
currently operated by the MTA, with less passenger capacity than under the LRT and CR Rapid
Transit alternatives. Staffing is assumed to be the same driver-only type as a typical BRT
operation. Battery Electric Buses (BEB) are more expensive than diesel-powered but less
expensive to operate and maintain. Key factors are rapidly declining prices for lithium-ion
batteries and faster recharging times, with both Depot and On-Route charging options being
considered. 7

o Potential Shared Facilities: Given that the MTA is scheduled to convert its fleet to BEB, there
would appear to be considerable opportunities for the BRT fleet within the Brooklyn-Queens
Connector corridor to share storage and maintenance facilities with the MTA.  This alternative
might also build the storage facility first and have MTA use a private facility to handle heavier
maintenance loads of BEB before their own depot retrofits. BRT can also use public roads to
travel to and from these facilities.  BEB buses are much heavier than diesel buses due to their
batteries, which would pose challenges in terms of ramps, lifts and even on roadways with bus
routes – issues that the MTA must address as it moves toward its own large BEB fleet. The
primary takeaway, however, is that the flexibility of corridor-to-facility access and the common
evolving bus technologies between the MTA and the proposed BRT alternative would provide
substantial opportunities for shared use of yards and maintenance facilities.

11.8 Potential Financing of Feasible Alternatives
The mechanisms to finance potential major transit investments in the Brooklyn-Queens Connector
corridor will depend on numerous factors, many of which will be determined in subsequent phases of
the planning and design process. Initial projections of ridership indicate such investments would qualify
for the types of currently available federal transit funding grants along with applicable matching local
capital funding support. Parallel investment in rail freight infrastructure within the corridor will be
needed, especially if the CR Rapid Transit alternative were eventually selected, given its more direct
involvement with freight operations. Much of this planning clearly depends on the long-term projections
for rail freight in the corridor, which are currently being studied further by PANYNJ as part of its Cross
Harbor Rail studies.

7 Wendel Companies, Battery Electric Buses—Things You Need to Know. 11/12/2019
(https://wendelcompanies.com/battery-electric-buses-things-you-need-to-know )

https://wendelcompanies.com/battery-electric-buses-things-you-need-to-know


MTA Brooklyn-Queens Connector Feasibility & Alternatives Analysis Study
Technical Memorandum: Operational Strategies

23

Development of a new transit operation in the corridor will involve considerable interaction with
adjacent public and private properties. Some of these areas are relatively low-productivity industrial
zones hosting activities of the type that frequently occur adjacent to rail freight corridors. As discussed
in the Task 3 and Task 8 reports, a number of these areas are being reviewed by the MTA and City
redevelopment agencies due to their relative proximity to existing subway stations, with the potential
for primarily higher-density residential development with ancillary commercial space. Introducing new
transit service would further connect those locations and increase the potential for development.

The bulk of the redevelopment potential associated with new transit operations is in the vicinity of new
stations, with transit-driven redevelopment opening up the potential for some of the value of that
development to be used to offset some of the capital costs for transit investment. Redevelopment of
this nature could be spurred via transit-supporting zoning districts that provide development support
(e.g., greater allowable floor area) if qualifying investment in transit infrastructure (e.g., additional or
improved station access). The FTA, in its review of Small Start capital grant applications, looks
specifically at:
 existing land use densities (population and employment), within the standard walking distance of

up to ½ mile of stations, and
 future Economic Development potential, where the main issues are supportive growth

management and transit-supportive corridor policies, supplemented by zoning regulations near
transit stations where the opportunities are greatest.8

Action by New York City to provide this type of station area economic development support along the
proposed alignment, especially near proposed stations, would be helpful in obtaining necessary funding
while providing avenues for the development community to capture the resulting benefits of transit
access.

The three Feasible Alternatives all currently have the same number and location of stations and provide
similar service levels. The nature and extent of the physical presence of these 16 stations in the
surrounding communities is unknown at this time. Many new facilities (especially under BRT and LRT)
would involve convenient but modest street-level station stops with limited passenger amenities. There
could be possibilities for development agreements involving, for instance, use of adjacent private land
for transit infrastructure, from stations to electric power sub-stations (for CR Rapid Transit and LRT) that
could also involve zoning-supported development benefits for the property owners.

These types of arrangements handled through the P3 or PDA methods discussed in Section 11 would be
possible under any of the proposed Feasible Alternatives. The key to their success will ultimately have
less to do with the transit mode selected than the actions taken to:

 conveniently connect the new service to existing transit lines,
 incorporate the planning of the new service’s facilities into the surrounding communities to allow

for joint development opportunities, and

8 https://www.transit.dot.gov/funding/grant-programs/capital-investments/current-capital-investment-grant-cig-
projects

https://www.transit.dot.gov/funding/grant-programs/capital-investments/current-capital-investment-grant-cig-projects
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 capitalize on opportunities to attain greater residential and commercial density around new
stations, especially lower-income housing with transit-dependent residents, a factor specifically
identified by the FTA as an important capital grant selection element.
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-306 0° 15' 00'' 45 0 0.00 0.35
BQC1-309 0° 10' 00'' 45 0 0.00 0.24
BQC1-318 0° 25' 00'' 45 62 0.50 0.09
BQC1-329 2° 45' 00'' 45 155 2.50 1.40
BQC2-307 0° 30' 00'' 45 0 0.00 0.71
BQC2-330 2° 45' 00'' 45 155 2.50 1.40
BAY-307 0° 03' 00'' 45 0 0.00 0.07
BAY-330 2° 45' 00'' 45 155 2.50 1.40

FREIGHT ACCESS WOULD BE MAINTAINED



-

TRACK PLAN AND PROFILE
12

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-340 1° 05' 00'' 45 62 1.00 0.54
BQC1-344 1° 05' 00'' 45 62 1.00 0.54
BQC1-353 1° 05' 00'' 45 62 1.00 0.54
BQC1-357 1° 05' 00'' 45 62 1.00 0.54

FREIGHT ACCESS WOULD BE MAINTAINED
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TRACK PLAN AND PROFILE
13

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-367 1° 40' 00'' 45 100 1.00 1.36
BQC1-375 0° 55' 00'' 45 67 0.50 0.80
BQC1-380 0° 55' 00'' 45 67 0.50 0.80
BQC2-365 2° 15' 00'' 45 109 1.75 1.44
BAY-365 2° 15' 00'' 45 109 1.75 1.44

FREIGHT ACCESS WOULD BE MAINTAINED
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TRACK PLAN AND PROFILE
14

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-394 0° 35' 00'' 45 62 0.50 0.33
BQC1-399 0° 35' 00'' 45 62 0.50 0.33
BQC1-417 1° 40' 00'' 35 100 1.00 0.43
BQC2-395 0° 35' 00'' 45 62 0.50 0.33
BQC2-400 0° 35' 00'' 45 62 0.50 0.33
BQC2-417 1° 39' 35'' 35 100 1.00 0.42
BAY-395 0° 35' 00'' 45 62 0.50 0.33
BAY-400 0° 35' 00'' 45 62 0.50 0.33
BAY-417 1° 40' 00'' 35 100 1.00 0.43
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TRACK PLAN AND PROFILE
16

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-455 0° 10' 00'' 45 62 0.00 0.24
BQC1-468 0° 40' 00'' 45 62 0.50 0.45
BQC1-475 2° 00' 00'' 45 98 1.50 1.34
BQC2-455 0° 18' 00'' 45 62 0.00 0.43
BQC2-459 0° 18' 00'' 45 62 0.00 0.43
BQC2-475 1° 40' 00'' 45 82 1.25 1.11
BQC2-479 1° 55' 00'' 45 93 1.50 1.22
BAY-455 0° 14' 00'' 45 62 0.00 0.33
BAY-460 0° 14' 00'' 45 62 0.00 0.33
BAY-472 0° 22' 00'' 45 62 0.00 0.52
BAY-477 1° 55' 00'' 45 93 1.50 1.22

FREIGHT ACCESS WOULD BE MAINTAINED
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TRACK PLAN AND PROFILE
17

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-483 0° 25' 00'' 45 0 0.00 0.59
BQC1-485 0° 25' 00'' 45 0 0.00 0.59
BQC2-483 2° 30' 00'' 20 0 0.00 0.70
BQC2-485 2° 30' 00'' 20 0 0.00 0.70
BAY-482 1° 40' 00'' 45 82 1.25 1.11

FREIGHT ACCESS WOULD BE MAINTAINED
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TRACK PLAN AND PROFILE
18

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-532 1° 59' 25'' 45 98 1.50 1.32
BQC2-525 1° 59' 25'' 40 98 1.50 0.73
BQC2-533 2° 08' 00'' 40 98 1.50 0.89
BAY-533 2° 00' 36'' 45 99 1.50 1.35

FREIGHT ACCESS WOULD BE MAINTAINED
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TRACK PLAN AND PROFILE
19

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-543 1° 39' 26'' 45 98 1.50 0.85
BQC1-560 2° 30' 00'' 45 155 2.50 1.04
BQC2-541 1° 40' 00'' 40 98 1.50 0.37
BQC2-560 2° 30' 00'' 45 155 2.50 1.04

BAY-544 1° 40' 25'' 45 99 1.50 0.87
BAY-549 5° 00' 00'' 10 0 0.00 0.35

BAY-560 2° 30' 00'' 45 155 2.50 1.04
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TRACK PLAN AND PROFILE
20

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-577 1° 15' 00'' 45 62 1.00 0.77
BQC2-577 1° 15' 00'' 45 62 1.00 0.77
BQC2-590 1° 20' 00'' 45 65 1.00 0.89
BQC2-594 1° 20' 00'' 45 65 1.00 0.89
BAY-578 1° 15' 00'' 45 62 1.00 0.77
BAY-591 1° 20' 00'' 45 65 1.00 0.89
BAY-594 1° 20' 00'' 45 65 1.00 0.89
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TRACK PLAN AND PROFILE
22

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-638 1° 39' 36'' 45 100 1.00 1.35
BQC2-638 1° 39' 36'' 45 100 1.25 1.10

BAY-632 0° 50' 00'' 40 0 0.00 0.93
BAY-644 0° 55' 00'' 45 62 0.50 0.80
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TRACK PLAN AND PROFILE
23

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-678 1° 00' 00'' 45 100 0.50 0.92
BQC2-678 0° 59' 51'' 45 100 0.50 0.91

BAY-661 5° 00' 00'' 10 0 0.00 0.35
BAY-678 0° 59' 33'' 45 100 0.50 0.91
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TRACK PLAN AND PROFILE
24

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-713 0° 18' 00'' 45 100 0.00 0.43
BQC2-714 0° 17' 59'' 45 100 0.00 0.42
BAY-714 0° 17' 57'' 40 100 0.00 0.00
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25

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-748 0° 55' 00'' 45 62 0.50 0.80
BQC2-748 0° 55' 00'' 45 62 0.50 0.80
BAY-745 0° 55' 00'' 45 62 0.50 0.80
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1-751 0° 25' 00'' 45 0 0.00 0.59
BQC1-756 0° 40' 00'' 45 0 0.00 0.95
BQC1-764 0° 22' 00'' 45 62 0.00 0.52
BQC2-752 0° 25' 00'' 45 0 0.00 0.59
BQC2-756 0° 40' 00'' 45 0 0.00 0.95
BQC2-764 0° 22' 00'' 45 62 0.00 0.52
BAY-752 0° 25' 00'' 45 0 0.00 0.59

BAY-756 0° 30' 00'' 45 0 0.00 0.71
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS
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BQC1 TRACK PROFILE - 2 OF 2
28

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JC

WVN

10-23-2020 28

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-14-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CR2 / CR409-18-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS
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02

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-36 800 25 50 1.00 2.09
BQC1 LRT-48 5000 35 30 0.00 0.97
BQC1 LRT-58 4800 35 30 0.00 1.01
BQC2 LRT-37 800 25 50 1.00 2.09
BQC2 LRT-48 5000 35 30 0.00 0.97
BQC2 LRT-58 4800 35 30 0.00 1.01
BAY LRT-37 6° 50' 00'' 30 125 2.00 2.31
BAY LRT-54 0° 10' 00'' 40 65 0.50 -0.31
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03

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-64 1200 35 80 1.75 2.29
BQC1 LRT-69 800 30 80 1.75 2.71
BQC1 LRT-88 5300 35 30 0.50 0.42
BQC2 LRT-64 1200 35 80 1.75 2.29
BQC2 LRT-69 800 30 80 1.75 2.71
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TRACK PLAN AND PROFILE
04

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-91 5300 35 30 0.50 0.42

BQC1 LRT-109 5300 35 30 0.50 0.42
BQC1 LRT-113 5300 35 30 0.50 0.42
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05

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATE PIRCSEDYB PPAYB.ON.VER TION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-127 1820 35 50 1.00 1.67
BQC2 LRT-127 1820 35 50 1.00 1.67

THE CURRENT ELEVATED (STREET-LEVEL) LRT AND BRT ALIGN-
MENT CONCEPTS BETWEEN 14TH AND 16TH AVENUES WOULD 
BE LOWERED TO TRACK LEVEL WHEN A PROPOSED OVERBUILD 
DEVELOPMENT’S COLUMNS TO SUPPORT THE DECK ARE DE-
VELOPED IN COORDINATION WITH LIRR. 
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07

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-188 24000 35 30 0.00 0.20
BQC2 LRT-187 24000 35 30 0.00 0.20
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08

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-233 34400 35 30 0.00 0.14
BQC2 LRT-232 5450 35 30 0.50 0.39
BQC2 LRT-235 6100 35 30 0.50 0.30
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BAY LRT-256 0° 25' 00'' 40 65 0.50 -0.03
BAY LRT-262 0° 25' 00'' 45 65 1.00 -0.41

OHBR - BEDFORD AVE \
BIN/ 2243490

TO BF MODIFIED TO
CONNECT TO LRT TRACKS -

FLATBOSH AVEOHBR -
BLN/ 22435fa

OHBR - NOSTRAND AVE

262+00 \V
262+00 "* 2

~ 240+00
f

~ ~ -^42+00 ~ " ~ ~244j+(CT^ 248+00 252+00_| |
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254+0000 26<+d _ 268+t 0

ZZ2s±i "
t 270+00

7704- 00

4* h
248+00

* h246+00 264+0242+00 244+OC 50+00 254+00
270+00=̂ Too"260+00

I EGIN FREIGHT TRACK

!e
i*i £1 A*sto R N *4I >4! kjk.

r .
kj

Dc=0*25 00
“-niiTii

100 100
PVI = 258+17.20

= 150.00

r SHOPPING MALL OVERBUILD
CBFTWFFN NOSTRAND AVEELEV

E ,90 90AND FLATBUSH AVE)LVC
o o OHBR AJBUi AUF-80 80/PV = 2 5+99.70

ELEH4i.?5 a B/ty 224J5/0262+17.20
= 12.90

PVI =

770 70LVC = 180.00 Rv = 32117.41
= 150.00 / PR/M7P OVPPBU/ID

PAR/C/HO DFGff
LVC

>-260 60

/PVI = 2 2+01.09
ELEV 15.86
“ = 5816.83

5 S iPVI =
ELEV

255+17.20
= 15.20
58441.56

{PAST OP FLATBUSH Al/PjOHBR - BPDPORD AVP
49/M/ 224J490

PVI - 269+51.05
= 14.68
5349.54

250.00

ELEV?250 503\ LVC = 180.00 !i /LVC 150.00 7 LVCAVE
; BIN/\ :. i :: £40 2 40:7 «72243500 —3 a«3 A 1|30 303MM VERT. CLEARANCE

!8'-0‘
-JOS CLEARANCE

rx’Pn"
M/N. VER

> l j:/20 20// 2-0.21% -0.47% 0.24%
/

/
'10 10MIN. V£

CLEARAN
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>7-3EXISTING GROUND C£ APPROXIMATE LOCATION OF0 0/ FLATBUSH AVENUE PLATFORM
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-20 « « <o —20S! - 3 5 3 ; <§s s s 5 3 3 S S1 s 2 s 3 5 s 5 3 s 5 s 3 s 5 5 5 3 3 2 5 3 3 3 8 c ? c 55 5a-30 * & $ a a a a a a a a a a s s 5 5 5 5 5 5 a a a a a a a -30

> is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > is > isS3-40 -40

240+00 241+00 242+00 243+00 244+00 245+00 246+00 247+00 248+00 249+00 250+00 251+00 252+00 253+00 254+00 255+00 256+00 257+00 258+00 259+00 260+00 261+00 262+00 263+00 264+00 265+00 266+00 267+00 268+00 269+00 270+00

.AECOM200 (H)

40 (V)
100 0 100

20 0 20

SCALE IN FEET
OF



-

TR
AC

K PLAN
 AN

D
 PR

O
FILE

10

D
ESIG

N
ED

 BY:

C
H

EC
KED

 BY:

D
R

AW
N

 BY:

D
ATE:

PR
O

JEC
T N

O
:

D
R

AW
IN

G
 N

O
:

SH
EET N

O
:

D
ATE

R
EV.N

O
.

BY
APP BY

D
ESC

R
IPTIO

N

M
TA BAY R

ID
G

E C
O

N
N

EC
TO

R

SC
ALE:

JJM

JJM

W
VN

12-01-2020
29

1" = 100' (H
)

1" = 20' (V)
1700 M

A
R

K
ET STR

EET
PH

ILA
D

E
LPH

IA, PA 19103

09-25-20
01

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

LR
T2

09-30-20
02

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

10-23-20
03

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

12-01-20
04

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

C
U

R
VE #

R
D

c
V (M

PH
)

Ls
Ea (IN

)
Eu (IN

)

BQ
C

1 LR
T-282

2500
35

50
1.00

0.94
BQ

C
2 LR

T-282
2500

35
50

1.00
0.94

BAY
 LR

T-282
1° 30' 00''

45
100

1.00
1.13



-

TRACK PLAN AND PROFILE
11

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-307 3550 35 50 1.00 0.37
BQC1 LRT-311 3550 35 50 1.00 0.37
BQC2 LRT-307 3550 35 50 1.00 0.37
BQC2 LRT-311 3550 35 50 1.00 0.37
BAY LRT-307 1° 35' 00'' 40 65 1.00 0.77
BAY LRT-311 1° 35' 00'' 40 65 1.00 0.77



-

TR
AC

K PLAN
 AN

D
 PR

O
FILE

12

D
ESIG

N
ED

 BY:

C
H

EC
KED

 BY:

D
R

AW
N

 BY:

D
ATE:

PR
O

JEC
T N

O
:

D
R

AW
IN

G
 N

O
:

SH
EET N

O
:

D
ATE

R
EV.N

O
.

BY
APP BY

D
ESC

R
IPTIO

N

M
TA BAY R

ID
G

E C
O

N
N

EC
TO

R

SC
ALE:

JJM

JJM

W
VN

12-01-2020
29

1" = 100' (H
)

1" = 20' (V)
1700 M

A
R

K
ET STR

EET
PH

ILA
D

E
LPH

IA, PA 19103

09-25-20
01

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

LR
T2

09-30-20
02

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

10-23-20
03

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

12-01-20
04

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

C
U

R
VE #

R
D

c
V (M

PH
)

Ls
Ea (IN

)
Eu (IN

)

BQ
C

1 LR
T-330

2200
35

70
1.50

0.71
BQ

C
2 LR

T-330
2200

35
70

1.50
0.71

BAY
 LR

T-330
2° 30' 00''

45
150

1.50
2.04



-

TR
AC

K PLAN
 AN

D
 PR

O
FILE

13

D
ESIG

N
ED

 BY:

C
H

EC
KED

 BY:

D
R

AW
N

 BY:

D
ATE:

PR
O

JEC
T N

O
:

D
R

AW
IN

G
 N

O
:

SH
EET N

O
:

D
ATE

R
EV.N

O
.

BY
APP BY

D
ESC

R
IPTIO

N

M
TA BAY R

ID
G

E C
O

N
N

EC
TO

R

SC
ALE:

JJM

JJM

W
VN

12-01-2020
29

1" = 100' (H
)

1" = 20' (V)
1700 M

A
R

K
ET STR

EET
PH

ILA
D

E
LPH

IA, PA 19103

09-25-20
01

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

LR
T2

09-30-20
02

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

10-23-20
03

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

12-01-20
04

JJM
W

VN
TASK 10 - AN

ALYSIS O
F FEASIBLE ALTS: W

O
R

K IN
 PR

O
G

R
ESS

C
U

R
VE #

R
D

c
V (M

PH
)

Ls
Ea (IN

)
Eu (IN

)

BQ
C

1 LR
T-363

2000
35

70
1.50

0.93
BQ

C
2 LR

T-364
2000

35
70

1.50
0.93

BAY
 LR

T-363
2° 55' 00''

35
95

1.50
1.00

i iM —- —- r O C*l -t* U' O l 'J C D i Do o o o o o o o o o o o
EG 38.00§ °

1 "
T/R 37.59

S
a EG 38.OC
I

T/R 37.70

2
T, 8ro

o

s
8

2|
8
Ui

o

8
O)

o

|
‘
o

8
<£>
o

Oj

I

EG 38.OCz
T/R 37.8

m 8
EG 38.OC
T/R 37.93

s 8
3 3 EG 38.OC

T/R 38.04 ELEV 3 .05

i?5*
fC XSOC
T/R 38.17

PVT 365+60.00I
ELEV 3 .28

EG 38.OC
T/R 38.36

EG 38.OC
T/R 38.56 >

3 §EG 38.OC

lT/R 38.75

i
8fC 38.OC
g
z

T/R 38.96

8
EG 38.OC
T/R 39.16

X
f<? .38.OC
T/R 39.36

8
o

Oj

8
Oj

|
8
o

8
o

Oj

|
8
o

8
o

|

fC 38.OC
T/R 39.56 r
EG .76.26
T/R 39.76

EG 38.12
T/R 39.96

EG .38.18

1T/R 40.16 p .< 375+30.00
ELEV 40.22

m iEG 42.OC IIT/R 40.28

I pvl 376*8000
EG 42.OC ELEV 40.16
T/R 40.10

EG 23.83
lT/R 39.82

EG 38.OC
T/R 39.53

in EG 38.OC
T/R 39.25 '

1a EG 38.OC
T/R 38.97

$&
'

o

/

8

2|

5!EG 38.OC
T/R 38.68

EG 25.6C
T/R 38.40

EG 38.OC
T/R 38.12

EG .38.01
o

S
o>
o

|

T/R 37.83

EG 38.OC
T/R 37.55

EG 41.24
T/R 37.25

EG 38.OC
o

S EG 136.21
i

§ EC 36.07
o T/R 36.41

T/R 36.98

T/R 36.70

O

° I I I o
OJ M —O O o

-* r o o j +‘ C n o5 'v j o) <oo o o o o o o o o



-

TRACK PLAN AND PROFILE
14

DESIGNED BY:

CHECKED BY:
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DATE REV.NO.BYAPP BYDESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-202029

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-20 01JJMWVNTASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT2
09-30-20 02JJMWVNTASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-20 03JJMWVNTASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-20 04JJMWVNTASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE #RDcV (MPH)LsEa (IN)Eu (IN)

BQC1 LRT-419238835621.250.78
BQC2 LRT-419240035621.250.77
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DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-429 1588 35 62 1.25 1.80
BQC2 LRT-429 1600 35 62 1.25 1.78
BAY LRT-426 3° 10' 00'' 40 125 2.00 1.55
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16

DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-459 18500 35 30 0.00 0.26
BQC1 LRT-465 18500 35 30 0.00 0.26
BQC1 LRT-471 8800 35 50 0.50 0.05
BQC1 LRT-475 2000 35 50 1.00 1.43
BQC2 LRT-455 9800 35 30 0.50 -0.01
BQC2 LRT-459 9800 35 30 0.50 -0.01
BQC2 LRT-475 2500 35 50 1.00 0.94
BQC2 LRT-479 2500 35 50 1.00 0.94
BAY LRT-455 0° 15' 00'' 45 65 1.00 -0.65
BAY LRT-460 0° 15' 00'' 45 65 1.00 -0.65
BAY LRT-472 0° 30' 00'' 45 65 1.00 -0.29
BAY LRT-477 2° 25' 00'' 40 65 1.25 1.46
BAY LRT-480 2° 00' 00'' 40 65 1.25 0.99
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-480 2500 35 50 1.00 0.94
BQC1 LRT-486 3600 35 30 0.50 0.85
BQC1 LRT-489 3600 35 30 0.50 0.85
BQC2 LRT-487 1350 25 30 0.50 1.33
BQC2 LRT-489 1350 25 30 0.50 1.33
BAY LRT-487 1° 00' 00'' 45 65 1.00 0.42
BAY LRT-491 1° 00' 00'' 45 65 1.00 0.42
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-577 4700 35 50 1.00 0.03
BQC2 LRT-577 4700 35 50 1.00 0.03
BAY LRT-577 1° 10' 00'' 45 100 1.00 0.65
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-641 500 10 0 0.00 0.79
BQC1 LRT-647 82 5 0 0.00 1.21
BQC2 LRT-640 488 10 0 0.00 0.81
BQC2 LRT-647 95 5 0 0.00 1.04
BAY LRT-634 0° 48' 00'' 45 100 1.00 0.13
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-652 2263 20 30 0.00 0.70
BQC1 LRT-655 95 5 0 0.00 1.04
BQC1 LRT-660 162 10 0 0.00 2.44
BQC1 LRT-663 433 10 0 0.00 0.91
BQC2 LRT-652 2250 20 30 0.00 0.70
BQC2 LRT-655 82 5 0 0.00 1.21
BQC2 LRT-660 175 10 0 0.00 2.26
BQC2 LRT-663 420 10 0 0.00 0.94
BAY LRT-660 5° 40' 00'' 10 0 0.00 0.40

OF
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-678 5750 35 100 0.00 0.84
BQC2 LRT-678 5763 35 100 0.00 0.84
BAY LRT-678 0° 59' 14'' 45 100 1.00 0.40
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-714 19000 35 100 0.00 0.26
BQC2 LRT-714 19013 35 100 0.00 0.26
BAY LRT-715 0° 18' 03'' 45 100 1.00 -0.57
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

02-25-2021 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-02-2005 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

02-25-2106 JJM WVN ROOSEVELT AVENUE ALTERNATIVE

CURVE # R Dc V (MPH) Ls Ea (IN) Eu (IN)

BQC1 LRT-750 14500 35 30 0.00 0.33
BQC1 LRT-772 95 5 0 0.00 1.04
BQC2 LRT-750 14500 35 30 0.00 0.33
BQC2 LRT-772 82 5 0 0.00 1.21
BQC2 LRT-774 6000 35 0 0.00 0.81
BAY LRT-752 1° 30' 00'' 45 78 1.25 0.88
BAY LRT-766 1° 10' 00'' 45 62 1.00 0.65
BAY LRT-770 1° 10' 00'' 45 62 1.00 0.65
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS
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DESIGNED BY:

CHECKED BY:

DRAWN BY:

DATE:

PROJECT NO:

DRAWING NO:

SHEET NO:

DATEREV.NO. BY APP BY DESCRIPTION

MTA BAY RIDGE CONNECTOR

SCALE:

JJM

JJM

WVN

12-01-2020 29

1" = 100' (H)
1" = 20' (V)

1700 MARKET STREET
PHILADELPHIA, PA 19103

09-25-2001 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

LRT209-30-2002 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

10-23-2003 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS

12-01-2004 JJM WVN TASK 10 - ANALYSIS OF FEASIBLE ALTS: WORK IN PROGRESS
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AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail



Substations

East New York Tunnel

Proposed Commuter Rail Station Platform

Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail
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Substations

East New York Tunnel

Proposed Commuter Rail Station Platform

Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Aegp Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail



apsssis
Avenue

Substations

East New York Tunnel

Proposed Commuter Rail Station Platform

v + Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail
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Proposed Commuter Rail Station Platform

Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

rj/px6® Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail
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Proposed Commuter Rail Station Platform

Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail



28 of 28

Substations

East New York Tunnel

Proposed Commuter Rail Station Platform

Commuter Rail Required Right-of-Way Boundary

Impacted Properties by Commuter Rail ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - Commuter Rail
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform
SeriatoiiSt LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

»AyeW6 Note: Only Private-Owned Impacted Properties are labeled with their BBL ID-

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

jAeroQ Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others
%-i - t± Note: Only Private-Owned Impacted Properties are labeled with their BBL IDSalj r*.

AECOM Brooklyn-Queens Connector
Property Impact - LRT



O Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

j Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



O Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

' Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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East 16th, h

Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others
wmm

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID
wLUD10.2 Miles 9

I IKIII

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

fllPSI Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

IK Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

AeroG Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Remsena
Avenue

Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



0 Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

MyolaftsAn Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Sggrgp Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary
•/ Impacted Properties by LRT ROW

Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



O Alignment Street Crossing
Hins0al£ Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

IJM Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Livomau-̂
Avenue

Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

WiJIiMfflS impacted Properties by LRT ROW
Private Properties*

ROW Air Rights Properties
4..AlabamaTA Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail;r.Alabama Ave
Other Agencies

Others

iPtl Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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bddy Ave
r? :̂ v.^r

:SstfnlFelix ^m

Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



4036400072

Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

AeroG Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary
1 Impacted Properties by LRT ROW

Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others.

0.1 0.2 Miles0 0.05
Note: Only Private-Owned Impacted Properties are labeled with their BBL IDI I I

AECOM Brooklyn-Queens Connector
Property Impact - LRT



O Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Aegp Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT



BGrand
Avenue

’i

O Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

^ LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID .

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

grojs Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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O Alignment Street Crossing

Substations

East New York Tunnel

Proposed LRT Station Platform

LRT Required Right-of-Way Boundary

Impacted Properties by LRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - LRT
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BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

AveW© Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

ri a Railroad Companies - MTA/NYCT/CSX/Conraili

Other Agencies

Others

^^^engG Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing
W- 4 1. W i l l ^ I

/ East New York Tunnel

*amfrX3*' m • BRT Required Right-of-Way Boundary-fi&H Proposed BRT Station Platform

Impacted Properties by BRT ROW

- * ^ -
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies
- -•» m 1 •- »*Li- ._ . Others

0.10 0.05
Note: Only Private-Owned Impacted Properties are labeled with their BBL IDI I

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

^A’^jjp; Note: Only Private-Owned Impacted Properties are labeled with their BBL ID j

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

f AW0tii!M&Ml Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

* Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID j

AECOM Brooklyn-Queens Connector
Property Impact - BRT



O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

AerciG Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW: - - Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others
i

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Remsena
Avenue

O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

m Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT



.Linden Blvd
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

<|$eigjj|Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Livonia
Avenue

Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW* Private Properties* 4

VM ROW Air Rights Properties!»
4

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail;r.Alabama Ave
Other Agencies

Others

iPlI Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT



“ 1
18 Of 28 ;

Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

jfeC© Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Uddy Ave
•i

id

WJ^LLI co O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT



Alignment Street Crossing

East New York Tunnel
*N.

BRT Required Right-of-Way Boundary7.
Proposed BRT Station Platform

*;r i Impacted Properties by BRT ROW
r . Private Properties.

ROW Air Rights Properties
I

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies'
i

Others
0

AerdG Note: Only Private-Owned Impacted Properties are labeled with their BBL IDI

AECOM Brooklyn-Queens Connector
Property Impact - BRT



Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform
r A I m p a c t e d Properties by BRT ROW

Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other AgenciesU
Others.

0.1 0.2 Miles0 0.05
Note: Only Private-Owned Impacted Properties are labeled with their BBL IDI I I

AECOM Brooklyn-Queens Connector
Property Impact - BRT



Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Ae^p Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Grand
Avenue

O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform

Impacted Properties by BRT ROW
Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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O Alignment Street Crossing

East New York Tunnel

BRT Required Right-of-Way Boundary

Proposed BRT Station Platform
8 Impacted Properties by BRT ROW

Private Properties

ROW Air Rights Properties

Railroad Companies - MTA/NYCT/CSX/Conrail

Other Agencies

Others

Pffij.ro© Note: Only Private-Owned Impacted Properties are labeled with their BBL ID

AECOM Brooklyn-Queens Connector
Property Impact - BRT
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Alignment Street Crossing

East New York Tunnel
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