Bus Depot Sets Standard
SURBAN FACILITY DESIGN
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esigning, build-
ing and blend-
ing a new multi-
story bus depot
in a city setting is no easy
challenge in any urban envi-
ronment. However, this is ex-
actly what the Metropolitan
Transportation Authority
(MTA) New York City Tran-
sit (NYCT) has done again.
Located on Grand Avenue in
Maspeth, Queens, the recent-

Built in accordance to state
requirements for energy
efficient, eco-friendly design,
the Grand Avenue Bus Depot
and Maintenance Facility in
Queens, N.Y,, includes a bus
washing system, four paint-
spray booths and storage
space for 200 buses.

By Michael T. Lee, PEE.,
and John Purdy, P.E.

hicles Guidelines to foster
more energy-efficient designs
and environmentally friend-
ly buildings. As the nation’s
largest bus fleet operator,
NYCT is setting the standard
for urban bus facility design.
NYCT awarded the $217
million design/build con-
tract in 2003 to Granite
Construction Northeast
Inc., who engaged Gannett
Fleming Engineers & Ar-

ly occupied Grand Avenue Bus Depot and Mainte-
nance Facility is the most recent of three bus depot
design/build projects tackled by the MTA/NYCT in
recent years.

With sustainability and state-of-the-art features in
mind, the bus depot was designed and built in accor-
dance with the 2004 New York State's Executive
Order 111 “Green and Clean” State Buildings and Ve-
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chitects P.C., as their design team leader along
with di Domenico + Partners as the architect and
landscape architect, and DMJM Harris as mechani-
cal and electrical engineer. The bus depot will store
and service both standard and articulated buses.
The final construction and commissioning work
for this new depot is scheduled to be completed in
the spring of this year.
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The depot’s steel structure was designed with open trusses and castellated beams to
allow for open bus circulation and movement.

State-of-the-art facility

The new 550,000-square-foot facili-
ty rises 78 feet above the street, with
the first-floor bus depot providing
space to fuel, service and store a fleet
of 200 buses. Offices and support areas
for the depot staff occupy the first-
floor mezzanine level. The innovative
second-floor operating location houses
a state-of-the-art central maintenance
facility (CMF) for exterior bus washing,
undercarriage cleaning, and the gener-
al maintenance and repair of up to 29
buses at a time.

Included on the second floor are
numerous support shops for major
bus mechanical component repairs
and overhauls for parts from all of
the bus types stored at the facility.
Environmentally-friendly downdraft
paint booths with the under-floor air
plenums, dynamometers with cus-
tom designed vibration isolation sys-
tems, frame-straightening equipment
with embedded floor rails, and paral-
lelogram and portable lift systems,
presented unique design challenges
with their second floor location.

Since compressed natural gas (CNG)
buses are maintained in the CME a de-
fueling island is located outside the
building off of the street entrance to
the second floor ramp. The second
floor is also equipped with a methane
gas detection system that will activate
seven exhaust fans in the unusual
event of a CNG discharge.

In addition to the above functional
spaces, offices and support areas for
CMEF staff are located on a second-floor
mezzanine level. Space is also provided
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on the roof for an outdoor employee
vehicle parking area for 110 vehicles to
minimize the impact on the surround-
ing neighborhood.

Complicated structure

A multi-story bus garage building is
in itself unusual, but not for NYCT
and the large urban environment in
which they operate. Based on the ex-
isting soil conditions, a pile-supported
foundation system was needed to sup-
port the two-story steel superstruc-
ture. The complicated steel structure
was designed with open trusses and
castellated beams to allow for open
bus circulation and movement. Based
on the need for open space on the two
floors, the resulting long spans neces-
sitated large built-up columns of rolled
shapes, plates and numerous long-
span trusses.

Many green design strategies and
systems have been incorporated into
the facility’s design to protect the envi-
ronment, conserve energy and ultimate-
ly create a high-performance building.
Environmentally friendly features in-
clude, 34 heat recovery units (HRUs)
that have a capacity of 29,900 CFM; a
high performance building envelope;
and a 200,000-gallon tank for collect-
ing and storing rainwater for use in the
bus washers, which also uses a water
reclamation system to recvcle the wash
and rinse water.

Prefabricated paint booths employ a
volatile organic compound (VOC)
abatement system that is capable of re-
ducing, by 90 percent, the VOC emis-
sions from the bus painting operations

(NYCT is currently using low VOC
paints). Waste management features
for day-to-day operations will include
collection/recycling of waste oil, waste
antifreeze, oil filters and used bus com-
ponent parts.

“The nature of an industrial site,
such as a bus depot, typically conjures
up an environmentally destructive
image for the surrounding communi-
ty. Through a myriad of green design
initiatives, our team led by example to
be a good neighbor to the community
and introduce LEED equivalent princi-
pals into an industrial facility,” com-
mented Andrew Berger, AIA, ASLA,
principal of di Domenico + Partners.

Interior day lighting

Creative architectural design fea-
tures were developed by the project ar-
chitects following extensive field sur-
veys of other existing bus maintenance
facilities. Incorporation of natural light
into the facility interior was a top pri-
ority and was accomplished with the
use of conventional, high-performance
insulated windows; glass block; and
translucent wall panels. All three mate-
rials provide natural light while pro-
viding significant insulation by their
design. An interior daylight harvesting
system was designed to adjust lighting
levels based on the amount of the avail-
able natural daylight.

High performance materials were
specified throughout the building. The
lightweight exterior curtain wall panel
system, with two-inch thick foam core
insulation along with insulated precast
panels, provides for a thermally effi-
cient outer envelope to enclose the
building. To reduce interior winter
heating and summer cooling loads,
bus entrances use fast acting fabric
doors in conjunction with air curtains
to keep humid hot air out of the build-
ing in the summer and to help keep
heated air inside during the winter.

Energy saving features

A potpourri of energy saving fea-
tures is incorporated into the build-
ing's design. Such features include a
building energy management system
to minimize energy consumption.
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Multiple high-efficiency heat recovery
units are utilized that have an average
effectiveness of better than 70 percent
versus the 50 percent required by code.
In addition, design provisions were
made to install a 200 kW hydrogen
fuel cell system and a 100 kW photo-
voltaic solar system that in the future
will become an alternative energy
source. The largest consumer of energy
in the facility comes from the winter
heating load. Therefore, the greatest
potential cost savings comes from re-
ducing this portion of energy con-
sumption. With the use of the high
performance building envelope and
HRUs, energy cost savings were esti-
mated at more than $700,000 per year
when the energy analysis was complet-
ed mid-2005. This huge cost savings
will only grow in subsequent years.

Commissioning plan
A three-phase building commission-
ing plan was developed to address all of

the needs of this project — from the
design, to the construction and finally
to the operational maintenance. The
commissioning program (detailed
below) provided numerous benefits to
the NYCT in that it acted as a quality
assurance program by providing key re-
views and enhanced communications
between all project team members. As
part of the commissioning process, the
NYCT’s staff members are currently
being trained in the operation and
maintenance of the commissioned sys-
tems as a result of this program,

To generate the greatest benefit from
performance of the commissioning
program, the commissioning plan was
divided into three phases; the design
phase, the construction phase, and the
operations and maintenance (O&M)
Transition Phase. This program coin-
cided with the three major phases of
the building project.

In all, the team commissioned 46
systems, which included thousands of

subsystems and individual pieces of
equipment; reviewed 54 O&M manu-
als and produced 46 Commissioning
Turn-Over Packages (CTOPs). The
CTOPs included an executive summa-
ry; a deficiency list; a commissioning
event log; all vendor site or factory test
results; pre-functional, functional and
integration test checklists; and associ-
ated field test data.

A key component of the commis-
sioning process was the integration
testing between various systems. As
the facility has a complex building
management system, testing included
interfacing with numerous systems in-
cluding the fire alarm, gas detection,
HVAC control, security, and leak de-
tection systems. The team wrote and
administered a complex integration
test plan that verified the proper inter-
connectivity of these systems. m

Michael T.Lee, PE,, and John Purdy, PE, are both
vice presidents with Gannett Fleming Inc.
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