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Background

As the useful life of facilities comes to an end or as
technological changes render facilities obsolete, transit
agencies will need to rehabilitate or replace these sites. In
the current state of uncertain funding, new approaches
need to be designed to finance these major construction
projects. In this case study, we examine how the
Massachusetts Bay Transportation Authority (MBTA)
applied Advance Construction Authority to finance the
rebuilding of its main commuter rail maintenance facility.1

MBTA provides transit service to metropolitan
Boston, Massachusetts. The agency operates bus,
paratransit, light rail, heavy rail, and commuter rail service
for residents. As with most large, northeastern cities, the
transit system in Boston is very old, dating back to the 19th

century, when it was run by private companies. The
MBTA's main commuter rail maintenance facility, the
Boston Engine Terminal, is on a site that has
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been used for rail operations since the 1870s. The current
facilities have been in use since 1929 when they serviced
freight steam engines for the Boston and Maine Railroad.
Today, the antiquated facility needs to be completely
rebuilt to service commuter rail rolling stock more cost-
effectively and to benefit from modern technology.

At the Boston Engine Terminal site, all overhaul and
heavy repair work for the fleet is performed under contract
by AMTRAK. AMTRAK also performs routine
maintenance for portions of the northern suburbs' rolling
stock. The facilities at the Boston Engine Terminal are
badly in need of renovation:

•  Round House.
Light maintenance
work is performed
in this wood
building built in
1929; the equipment
is 40 to 50 years
old, obsolete, and
unreliable.

•  Diesel House. This
facility, built in
1947, has eight
locomotive repair
bays. It is used for daily service inspection, but with
2 bays per track, only a small part of each train can
be inspected at any particular time.

•  Coach House. Built in 1984, the Coach House is
used for daily inspection and cleaning of the
coaches. Locomotives are sanded and fueled
outside. The structure is not large enough to house
an entire MBTA train set (one locomotive and 6
passenger cars).

•  Budd House. The Budd House, built in 1956, was
scheduled to be closed, but because of the shortage
of space, the structure has remained open for daily
service and inspection.

•  Administrative office. This building was built in
1929.

The age, technology, and current layout of the
facility has lead to some significant problems. Space is a
major problem for this site. First, due to the limited
repair capabilities, rolling stock must be taken out of
service for extended periods of time while waiting for
repairs or routine inspections. Second, there is no place on

the site, as it is currently
designed, to store this
equipment once it leaves
service. The inefficient
design of the yard makes
train movement difficult,
particularly due to the
stub-ended tracks. With
commuter rail ridership
growing in Boston,
taking stock out of
service is increasingly
problematic.

MBTA also needs to provide a resolution to
environmental issues (specifically to address
groundwater contamination by engine oil, grease, and
other fluids), improve worker safety, and increase
security to protect rolling stock.

"Under Advance Construction Authority, MBTA

could fund 80% of principal and interest

payments out of federal grant funds expected

to be received over the next 19 years."
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Implementation

Once the Boston Engine Terminal project design
was complete, the MBTA staff discussed several
alternatives for contracting and financing the project.
Traditionally, in large transit projects, each year of
construction was contracted separately. However,
MBTA's previous experience with large projects and
separate annual contracts had resulted in significant
quality control problems and cost overruns. As a result,
MBTA preferred to establish one large contract for the
work.

However, in order to establish one contract for the
entire construction project, MBTA needed to be able to
identify all of the funds required to complete the project.
The total project cost of $235 million made this
impossible without some financing mechanism. MBTA
staff explored several possible alternatives:

•  Private construction and ownership, with the
facilities leased back to MBTA. Under this
approach, MBTA would contract with a private firm
to complete the reconstruction. MBTA would
finance construction through lease payments to the
firm.

•  Letter of no prejudice from FTA (i.e., preaward
authority).  Under this approach, FTA would
commit future MBTA funding to repayment of
principal on a bond issue.

•  Advance Construction Authority. This approach is
similar to pre-award authority, but would allow
repayment of both principal and interest from FTA
grant funds.

MBTA did not investigate a full funding grant
agreement since it knew that the project's financing term
would exceed the five-year duration of FTA's authorizing
legislation.

MBTA investigated the private approach and
determined that the cost would likely be prohibitive. As a
result, they narrowed their options to the two involving
federal funding. Because MBTA wished to begin
construction as quickly as possible, it requested technical
assistance from the FTA Region I office in evaluating the
remaining options.

The regional FTA staff and legislative experts in
Washington analyzed federal transit policies and programs
to help MBTA make a determination of the best approach.
MBTA stressed that the priority was to complete the
projects in the shortest possible time using federal funds.
Because the Advance Construction Authority allowed
FTA funds to be used for repayment of interest in addition
to principal on a bond issue, FTA recommended this
approach.

Under Advance Construction Authority, MBTA
could fund 80% of principal and interest payments out of
federal grant funds expected to be received over the next
19 years. MBTA felt that this recommendation met the
financing and construction needs and began to prepare an
Advance Construction Authority request to FTA.

The Advance Construction Authority Proposal

In September 1994, MBTA submitted its proposal to the
FTA for Advance Construction Authority to fund the
reconstruction of the Boston Engine Terminal. The
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proposal included the project description, schedule,
financing plan, interim programs, environmental impact,
and required paper work for regular grant requests.

In the project description section, MBTA stated that
it needed to completely replace its Boston Engine
Terminal facility because the age, technology, and layout
of the current site had led to some significant problems.
The description detailed the technology and efficiency
problems described earlier.

Through the Boston Engine Terminal
reconstruction, MBTA must also resolve environmental
issues, specifically contaminated groundwater remediation
necessitated by runoff from engine oil, grease, and other
fluids. It also needs to improve worker safety and increase
security to protect the rolling stock.

The proposal detailed the project construction
schedule. Between April 1994 and November 1997,
MBTA expected all construction of the facility to take

place. Another two years will be necessary to complete the
groundwater remediation work.

One of the most important parts of the proposal was
the description of the financing plan. MBTA expected to
finance the project through Section 3 fixed guideway
modernization capital funds. MBTA annually receives
nearly $43 million of these funds. For 19 years, MBTA
will use $16 million per year of this money (and the
required $4 million local match) to pay for the Boston
Engine Terminal reconstruction project. The remaining
$27 million of the annual grant will be used to maintain
the rest of the rail transit system. Even though the entire
$235 million cost will be experienced in the first six years,
MBTA will be able to pay for the project over 19 years.

The proposal also discussed the interim measures
needed to run the commuter rail system during Boston
Engine Terminal reconstruction and the environmental
impact of the project and included all necessary grant
forms.

Program Structure

Pursuant to the Federal Transit Act, MBTA must
resubmit proposals to FTA for Advance Construction
Authority with every subsequent transit authorizing
legislation (i.e., ISTEA, NEXTEA, etc.). In addition,
MBTA must apply each year for Section 3 Fixed
Guideway Modernization funds.

The flow of funds under Advance Construction
Authority is quite complex. MBTA is invoiced by the
contractor. It pays for the local share and submits
receipts for reimbursement of the federal share. Because
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Graphical representation of the difference between traditional and Advance
Construction Authority financing of the Boston Engine Terminal project.

each year's invoices exceed the total
local and federal share, MBTA issues
short-term debt to cover the remainder.
Twice a year, MBTA issues long-term
general obligation bonds to retire this
short-term debt. These bonds are not
specific to the Boston Engine Terminal
project but are for the entire capital
program.

Interest Expenses

In calculating the federal share of
interest expenses, MBTA employs a
weighted average. MBTA tracks the
progress payments from FTA and ties
them to specific bond issues.

Lessons Learned

MBTA notes several key
advantages to Advance Construction
Authority over traditional funding
methods for large, expensive projects:

•  expenses can be incurred
immediately,

•  construction can be consolidated
into one contract, and

•  80% of the bond interest for all
expenses incurred above the FTA
allocation are reimbursable by
FTA.
With Advance Construction

Authority, a transit agency can spend

Advance Construction Authority

Traditional Financing
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Rendering of the future Boston Engine Terminal

the money necessary for a major contract immediately.
Thus for projects that exceed an agency's annual FTA
capital allocation, a transit agency can build them
immediately without having to wait to collect multiple
years of allocations and realize the benefits of the project
sooner. If MBTA had to wait until it had cash on hand for
the $235 million Boston Engine Terminal renovation, the
facility would have been out of service for 19 years.
Under Advance Construction Authority, the Boston
Engine Terminal is being rebuilt in 6 years, but the
financing is accomplished through 19 years of debt service
repayment.

Project Financing Timeline
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Advance Construction Authority allowed MBTA to
consolidate its large construction project into one contract
and incur all expenses up-front. Otherwise, multiple small
contracts, and therefore numerous procurements, would
have been necessary. The single contract saves time and
increases the quality of the final product: because the
same contractor is responsible for everything, it cannot
complain that mistakes are a previous contractor's fault.

Project Financing Timeline (continued)

There are two disadvantages to using Advance
Construction Authority. First, if FTA funds are
discontinued, MBTA will be responsible for all project
expenses. Second, a portion of future capital grants is
dedicated to paying off the interest for the project.
Between FY 2000 and 2013, MBTA must use $16 million
in federal capital grants and $4 million of its own
revenues to pay the principal and interest on bonds for
the Boston Engine Terminal project. This $20 million

Disadv antages
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Overall, MBTA is very pleased with its use of the
Advance Construction Authority program. FTA has been
very cooperative by streamlining the administrative
process. The Boston Engine Terminal project will be
completed by 2000 and provide safe, efficient, and cost-
effective service to a secure commuter rail fleet for the
Boston metropolitan area.

Contact information

Peter Butler
Massachusetts Bay Transportation Authority
617-222-3365

Endnotes

1 Advance Construction Authority is available for use
with funds under Sections 3 and 9 of the Federal
Transit Act.




