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PREFACE 

The United States Congress in Section 15 of Public Law 98-443, 
the Civil Aeronautics Board Sunset Act of 1984, directed the 
Department of Transportation to "study the feasibility of 
constructing a rail rapid transit line between the West Falls 
Church, Virginia station of the Washington, D.C. metrorail 
system and Dulles International Airport in Virginia. The study 
shall include, but need not be limited to, a study of the 
feasibility of heavy rail, light rail, monorail, magnetic 
levitation systems and any other appropriate transportation 
systems•. This report, prepared by a team of consultants and 
funded by the Urban Mass Transportation Administration, studied 
the feasibility of a representative system for the Corridor. 

Because of the expressed interest of a number of private groups 
in building a rail transit facility to Washington Dulles 
International Airport, the study also presents an opportunity 
to illustrate how a major transit facility might be developed 
as a cooperative venture between local governments and the 
private sector, with no direct Federal support. This report 
used the Dulles Corridor as a test case to examine the 
feasibility of using a private/public partnership as a method 
of planning, constructing, financing and operating a rail 
system. This report found that this approach was feasible and 
offers substantial cost savings. 

In preparing this report, the Study Team was ably assisted by 
the Dulles Airport Access Task Force which is comprised of 
community leaders and prominent citizens selected by 
Congressman Frank Wolf, Fairfax County Board of Supervisors 
Chairman John Herrity, LOudoun County Administrator Philip 
Bolen and ttte U.S. Department of Transportation. This group 
provided a valuable local perspective for this study. Their 
comments, suggestions and reviews of the report were invaluable • 

The congressional direction is for a feasibility study of 
various fixed guideway alternatives. Due to the limited time 
period allowed, the approach taken was to review the 
technologies listed in the Act and select the one that appeared 
to be most appropriate for the corridor. This technology was 
considered the representative guideway. Since other 
technologies were not thoroughly studied, one or more of them 
may, in fact, be more appropriate for the corridor. 

The selection of a technology and its detailed specification is 
a local matter and beyond the scope of this study. 
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Furthermore, no assessment was made of non-guideway 
transportation projects, such as a Transportation Systems 
Management (TSM) approach using buses. 

This study assesses the feasibility of a fixed guideway system 
in the Dulles Corridor. It is in no way comparable to any of 
the steps normally required in UMTA's Major Capital Investment 
Policy, such as alternatives analysis, nor is the study 
indicative of a Federal conclusion that the corridor represents 
a transit priority in the area. Establishing priorities for 
transit investments is a local decision. 

This study is intended for a general audience, therefore, much 
material of a technical nature has been omitted. Since this is 
a feasibility analysis, the study did not go into the depth of 
analysis that would be required in making a final decision on a 
particular proposal. For example, definitive construction 
costs would require a specific design for all stations and 
other structures that were beyond the scope of this study. 

Finally, the study assessed the feasibility that beneficiaries, 
both users and non-users, could finance such a project. In 
some cases the availability of Federal discretionary grants for 
up to 80 percent of project costs has led to project proposals 
with little or no benefits, and perhaps to the overdesign of 
such facilities. This experience, along with increasing 
federal fiscai constraints has lead to the questioning of and 
limited funding of "new starts" by UMTA. In the future, 
feasibility may be defined as the ability of local governments 
and the private sector to finance projects. This study 
examined the feasibility of a public/private partnership as a 
method of financing, building and operating a rail system. It 
must be remembered, however, that the decision to develop any 
additional transportation investments in the corrid.or is a 
local decision. 

The study may be of significant use to the local jurisdictions 
as they consider alternatives and options in the corridor. A 
draft Request-for-Proposal is included which could be helpful 
to the local jurisdictions. The process identified in this 
study should encourage other communities around the United 
States to look at local and private financing options before 
looking to Washington for Federal assistance. 
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DULLES CORRIDOR RAPID TRANSIT DEVELOPMENT FEASIBILITY REPORT 

EXECUTIVE SUMMARY 

In responding to the congressional mandate to examine the 
feasibility of a rail line in the Dulles corridor, this study 
developed an innovative public/private partnership approach. 
This approach minimized risks and costs to the local 
governments, resulting in a project that would be feasible for 
users and others who benefit from the system to finance it. 

The study found that a private firm, operating under an 
agreement with local governments, could construct and operate 
the system for a net present value of $119,374,000, while a 
local public project would require $181,278,000. These two 
figures represent the local revenues required to construct and 
operate the system described in the report to the year 2005, 
with all cash payments in the future discounted to the present. 

No recommendations are made regarding the source of the pledged 
revenues required. However, the non-user beneficiaries are 
identified and possible mechanisms for assessing them for the 
service are discussed. Obviously, implementing new user fees 
or taxes would require a variety of legislative actions and 
would need to be carefully studied. 

The study also developed a procurement approach which could be 
used to implement the private sector approach. This approach 
would reduce costs through competition while contractually 
transferring the risks of cost overruns and performance to the 
private sector. 

This study has determined that a rail transit line is feasible, 
using the approach developed. This finding does not constitute 
a Federal endorsement of a rail line in the corridor. The 
decision to pursue a rail alternative is a local decision based 
on local priorities and interests. 

BACKGROUND 

The Dulles International Airport Access Road was constructed in 
1962. Since that time, activity at the airport as well as 
residential and commercial development within the corridor has 
rapidly expanded. This growth has lead to increased traffic 
congestion and the call for improved transportation facilties 
to serve the area. Traffic during peak periods is already 
congested on the recently opened toll road. 
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In response to these pressures, the United States Congress 
directed the Department of Transportation to explore the 
feasibility of rail rapid transit to Washington Dulles 
International Airport. 

The private sector has also taken the initiative to propose 
transit improvements within the Dulles Corridor. A proposal 
made in 1984 by private sector interests called for the design, 
construction and operation of a light rail line without direct 
Federal financial support. A private sector proposal in 1985 
tied the development of a rail line in the corridor with a 
lease of the median strip of the Dulles Access Road and a lease 
of Federally owned land at the airport. 

In assessing the feasibility of a major rail project, the 
current Federal transit capital assistance program was not 
considered as a potential source of funds. Funding authorized 
under the Stark-Harris legislation to build the Washington 
Metropolitan Area Transit Authority (WMATA) Metrorail is not 
adequate to complete the presently proposed 103 mile system. 
From a national perspective, Federal funds for discretionary 
grants are adequate to build only a fraction of the projects 
the Congress has chosen to fund. In light of the urgent need 
to reduce Federal spending, it is unlikely that additional 
funds for the Dulles project will be authorized. 

Since the Federal Government pays up to 80 percent of the 
construction costs, many areas have sought funding for projects 
that are not cost-effective. Moreover, cost overruns for such 
projects have been a recurring problem. Finally, patronage of 
such systems is often below the forecasts prepared locally to 
be used to support grant applications. Faced with low 
ridership and excessive costs, a number of operators have 
actually reduced bus service to maintain rail services. Thus, 
Federal funds to enhance transit services have actually 
resulted in reduced service. Experience to date with federally 
funded rail projects has led to the questioning of the benefit 
of Federal discretionary funds for such projects. 

The Dulles Corridor study team was aware that Federal funds 
likely would not be available, and developed an approach to 
reduce costs and risks to make a project feasible solely in 
terms of local resources. The approach was based on 
utilization of the private sector to design, build, finance and 
operate the proposed transit system. In addition, the study 
identified several mechanisms with which to assess 
beneficiaries of the proposed transit project, both users and 
non-users, for the improvements. 
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STUDY APPROACH 

The study team conducted a review of technologies to identify a 
viable representative transit system which, while perhaps not 
optimal, could adequately serve the transit market of the 
corridor yet represent a relatively low cost alternative. The 
reasons for selecting only a representative option rather than 
identifying a specific technology are several. First, the 
ultimate decision on technology and other system specifications 
is the right and responsibility of the local community. The 
study team's approach reaffirms that right. Secondly, if the 
private sector develops corridor transit improvements, they 
must be free to define much of the system specifics because 
they are assuming the risk of performance and cost control. 
Thirdly, the local community or private sector may have policy 
objectives or opportunities outside the study which could 
effect the selection of the technology. 

After identifying a representative technology, further analysis 
determined the capital and operating costs of the system. 
Using system performance specifications, local population and 
employment projections, the projected ridership and revenues 
were determined. To finance the system, a private/public 
partnership was developed. Under private/public partnership, 
public services are provided by the private sector. This 
approach typically reduces the time of implementation, 
minimizes institutional redtape, results in lower construction 
and operating costs, minimizes the risks of cost overruns to 
the public sector and often results in the elimination of or at 
least a lowering of direct local government financing costs. 
Although not traditionally used to develop transit 
improvements, the private/public approach is more commonly 
utilized in developing municipal power projects and other major 
capital improvements programs. Given current fiscal 
constraints and the apparent advantages of utilizing 
private/public partnerships, the consultant's analysis focused 
on the practical feasibility of the private sector taking a 
greater role in providing mass transportation improvement~ • 

The study effort also examined ways in which to capture the 
value of benefits generated by the development of rapid transit 
service which accrue to non-transit users. This concept means 
that the costs of the proposed transit improvements could be 
borne by those accruing benefits; both transit users and 
non-users. Non-users who benefit from corridor transit 
improvements include the airlines, property owners, developers 
who benefit from improved access, employees who have greater 
access to increased employment opportunities, other travelers 
in the corridor who choose to or must use their cars and 
subsequently enjoy less traffic congestion, employers who have 
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a greater labor force to draw upon and others. Several 
mechanisms to capture the value of these non-user benefits were 
examined in search of sources of non-project revenues 
sufficient to ensure the financial feasibility of the proposed 
transit improvements. 

In addition to testing the private development potential of the 
Dulles Corridor, this study effort has produced a new 
procurement device with potentially wider applicability. The 
development prospectus - or Request for Proposal will be a 
model for soliciting private sector involvement in transit 
service outside the specific context of the Dulles Corridor. 
The following figure illustrates the overall study approach. 

The capital cost of the proposed transit improvements is 
estimated to be approximately $143,500,000 in 1985 dollars. 
The estimated year 2000 annual operating cost is projected to 
be approximately $4.9 million (1985 dollars) under full 
operation. Peak period train operations were costed at ten 
minute headways with feeder bus service provided in the ten to 
twenty minute range at each station. Travel time from West 
Falls Church to Dulles is estimated to be approximately 21 
minutes. The ridership estimate is 14,000 riders per day by 
year 2000, which was used in the financial feasibility analysis. 

PRIVATE SECTOR ROLE 

Over the past forty years the transit industry has been caught 
in an accelerating trend of public ownership, cost overruns 
involving major capital improvement projects, operating costs 
which have increased faster than inflation and increasing 
subsidy of transit fares. The availability of Federal 
assistance has contributed to these problems by freeing the 
industry from the need for careful financial control. The 
current administration is committed to eliminating 
discretionary capital grants for new start projects and 
eliminating operating assistance. 

The financing concept behind this analysis attempts to overcome 
these problems by utilizing the efficiencies of private/public 
partnership in design, construction, financing and operation of 
the proposed system and upon the concept that those benefiting 
from the proposed system should pay for the improvements. 

The current transit system development process is based upon a 
series of sequential planning and approval steps of increasing 
detail. This process has been designed to insure prudent 
public decisionmaking. Under a private/public partnership, 
this complex process would change significantly, removing many 
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of the reviews and delays necessarily resulting from the 
requirement to achieve both local and Federal approval. The 
reviews would be replaced by contractural obligations and 
performance specifications. The private sector would have to 
satisfy itself that costs, ridership forecasts and other 
details were such as to yield them a profit from the project. 
Sponsoring governments would also have to assure themselves 
that their costs to secure the service were justified. The 
private/public partnership will result in lower cost of service 
through the selection of the lowest cost project that is 
feasible, full utilization of tax benefits by the private 
sector, lower capital cost by minimizing reviews, approvals and 
delays, and lower operating costs through increased labor 
productivity and management efficiency. Finally, private 
sector style procurement increases competition. The risk of 
cost overruns and increasing operating costs are contractually 
transferred to the private sector while eliminating or at least 
greatly reducing the public sector's exposure to risks. 

Major public expenditures in services and facilities yield 
windfall benefits to property owners and others that are not 
necessarily users of the improvements. This research effort 
has attempted to identify the groups which would benefit from 
the proposed transit improvements. Certainly, the transit 
users will enjoy the benefits of easier travel. They, in turn, 
will pay a fare for such services. Non-users will also benefit 
from these proposed improvements. Groups such as airport 
users, airlines, property owners, auto travelers within the 
corridors, the Toll Road Authority and the community in general 
will benefit from the improvements. The intent of this effort 
was to identify beneficiaries and the mechanisms which could be 
used to transfer the value of non-user benefits to help pay for 
the improvements. 

COMPARATIVE ANALYSIS OF FINANCING ALTERNATIVES 

The study examined two financing alternatives: (1) private 
sector ownership with a contractual agreement with the local 
governments to provide a specific level of service for a 
stipulated service feer and (2) public sector approach, based 
on financing the entire system cost through dedicated tax 
sources. The analysis showed that the private sector approach 
required much less of a contribution from the public sector 
than did the purely public approach. 

The private sector financing assumes a 25% equity contribution 
by the owner with the remaining funds provided by Industrial 
Development Bonds (TDB) and vendor financing. The current tax 
reform proposals could impact the use of IDBs, but the change 
would effect both public and private development costs. The 
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cost of financing was assumed as 10 percent. 
increased or decreased interest rates, these 
accordingly. 

If tax changes 
costs would vary 

In terms of aggregate present value cost, the financing 
alternatives are even more starkly contrasted. A comparison of 
actual cash expenditures under the alternative development 
structures results in present value cost of: 

0 

0 

Private sector development 
Public sector development 

$119,374,000 
$181,278,000 

The present value of the net required payments under the 
alternative financing options leads to an important 
conclusion. Private sector development is significantly less 
expensive than a pure local public development. Private 
ownership of the Dulles system would lead to an aggregate 
present value savings of just less than $62 million, or 34.3 
percent of the public sector cost. Therefore, private 
ownership is a more economic investment in transit and payment 
of the service fee is a more efficient use of public resources. 

Further, given the current level of national funding 
assistance, privitazation may be the only form of cost 
reduction available to local governments interested in 
developing new transit facilities. It may also be the only 
form of financing available to insure implementation. 

SUMMARY AND CONCLUSIONS 

Based upon the study findings: 

o Light rail transit represents a viable rail transit system 
for the Dulles Corridor and is financially feasible, under 
a private/public (local) partnership based on several 
financing scenarios, 

o Private/public partnerships are effective in reducing costs 
of service through reduced capital costs, reduced operating 
costs, lower direct financing costs and full utilization of 
tax benefits. The partnership also offers an excellent 
approach for funding major transit projects in the future 
with Federal resources dwindling; 

o Non-user benefits are significant and, if effectively 
captured, could make a substantial contribution to the 
financial feasibility of the proposed project; and 

o The proposed procurement approach increases private sector 
competition while contractually transferring the risks of 
cost overruns and performance to the private sector. 
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This study recognizes the unique role of the local governmental 
jurisdictions in this process by acknowledging their 
responsibility for system specification, selection of value 
capture mechanisms and in the decision on whether or not to 
pursue the procurement approach developed in the study. 

Finally, the study has identified a feasible rail option for 
the corridor. Before any system is built, a more detailed 
assessment of costs and ridership, either by the public or 
private sector, would be required. Should such an assessment 
indicate to the local jurisdiction that a rail transit system 
would meet the service needs of the corridor, the process 
developed in the report should be carefully considered. 
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CHAPTER ONE: SELECTION OF REPRESENTATIVE GUIDEWAY 

The study team's initial effort in assessing the feasibility of 
rail rapid transit between West Falls Church and Dulles Airport 
was an assessment of a variety of guideway options. These 
efforts were assisted by a review of prior studies for the 
Dulles Corridor and a review of the characteristics and needs 
of the Corridor. 

This chapter outlines the alternative guideway options reviewed 
and their relative costs. It identifies the guideway selected 
for study in greater detail. 

DULLES CORRIDOR CHARACTERISTICS 

Existing Road and Land Use 

The Dulles Airport Access Road {DAAR) is a divided highway of 
approximately 16 miles, extending from its intersection with 
Interstate 66 near the West Falls Church metrorail station to 
Washington Dulles International Airport. The initial portion 
of the Access Road runs from the Capital Beltway, Interstate 
495, to Dulles Airport and is restricted to airport traffic. 
Flanking toll roads were constructed by the Commonwealth of 
Virginia for local traffic and opened in 1984. 

Anticipated Growth and Development 

The communities and activity centers along the DAAR rank as 
some of the region's fastest growing. From Tysons Corner - the 
"downtown" of Fairfax County - to the comprehensively planned 
community of Reston, the incorporated town of Herndon, eastern 
Loudoun County/Route 28, and Dulles Airport, each has 
staggering statistics of growth and development. 

Tysons Corner: As of January 1985, recently completed, under 
construction, and planned office space for lease was estimated 
to total 6,956,000 square feet. Of the total inventory of 
Fairfax County office space, estimated at 32.1 million square 
feet as of July 1984, over 17 million square feet is located at 
Tysons. 

Reston: Conceived as a new town in the early 1960s, Reston is 
now a maturing community of some 40,000 residents and over 700 
businesses. Plans will soon be released for the Reston Town 
Center, which will comprise 450 acres north of the DAAR and 
will include 4.5 million square feet of office space, 200,000 
square feet of retail, and 1,500 to 2,000 residential units. 
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DesigDed to be Reston's "downtown urban core" it will include 
restaurants, specialty shopping, offices, hotels, and 
residences combined with an urban park setting. 

Town of Herndon: Last year the Town Council approved 1.87 
million square feet of office and commercial space within the 
town's 4.4-square-mile limits. This is expected to add 1,550 
apartments, townhouses and single-family homes to the Herndon 
stock of 4,730 units. 

Route 28: The Center for Innovative Technology (CIT), to be 
located on the northeast corner of the Route 28/DAAR 
intersection, will serve as a bridge between university 
research projects and corporations using the resulting new 
technology. The 35-acre site was chosen due to its proximity 
to more than 800 high-tech companies within 20 miles of the 
site and will be the centerpiece of a 160-acre high technology 
business development. 

Westfields, the International Corporate Center at Dulles, is a 
1,000-acre project proposed to include 20 million square feet 
of commercial and office uses as well as support amenities. 
This project is located on Route 28, just south of Dulles 
Airport and Route 50, north of I-66. Phased over a ten to 
fifteen year period, the total project has an estimated real 
estate value of $2 billion. 

General Motors Electronic Data Systems (EDS) has chosen a 
202-acre site along Route 28 and McLearen, Wall and Centreville 
Roads due to have begun construction of 400,000 square feet of 
office space and a 75,000 square foot computer center in 
September 1985. By mid 1988, 2,000 to 3,000 employees could be 
working there. 

The Hyatt Corporation is also planning a 300-room hotel at the 
southeast quadrant of Route 28 and the DAAR on land owned by 
developer Webb/Sequoia. 

Eastern Loudoun County: The CIT development is only one of the 
many planned non-residential and residential uses along Route 
28 and Leesburg Pike. Twelve major developments are in the 
stages of approval or under construction and range in scale and 
use from Xerox's Potomac Park development of 2,267 acres with 
20 corporate headquarters and 1,800 housing units to the 72 
acre, 600,000 square foot Nattack Mall; from the Ashburn 
Village community planned for 5,451 housing units and three 
million square feet of office and industrial space, to Broad 
Run, an office park on 26 acres. 

1-2 

-

• 



• 

Employment in the County is expected to quadruple in the next 
25 years from a base of 20,000. Population, at 70,000 in 1985, 
is expected to double. With little growth planned for the 
western County, the majority of this growth will occur in 
eastern Loudoun County, implying a lifestyle similar to Fairfax 
and Montgomery Counties. 

Washington Dulles International Airport: Since 1982, eight new 
airlines have initiated service at Dulles and 13 airlines have 
expanded service. As a result, a high of 3.6 million 
passengers was recorded in 1984. The goal is to double the 
1982 count of 2.1 million commercial passengers by the end of 
1985. 

Dulles is situated on 10,000 acres. According to the Federal 
Aviation Administration the airport could, with an additional 
900 acres for a fifth runway, accommodate 40 million annual 
passengers (MAP). A new midfield concourse to enhance hubbing 
operations and provide 12 to 24 more gates is in the planning 
stages. 

Air cargo activity has risen over 90 percent since 1982, and 
the airport serves three major freight carriers: Airborne 
Express, Emery Worldwide, and Federal Express. Scheduled 
carriers have increased their cargo loads, and air cargo 
tonnage is expected to increase as more high-tech and 
manufacturing firms move near Dulles. 

Regarding non-residential development and construction in the 
Dulles service area, it has been estimated that more than $4 
billion worth of office space is under construction or in the 
planning stages along the area formed by the Dulles Toll Road, 
I-495 and I-66. 

The above statistics mirror the tremendous change in 
population, land use and employment witnessed by Fairfax and 
Loudoun Counties in the last 5 to 10 years • 

Fairfax County 

Existing Land Use: Fairfax County (See Map 1.1), including the 
towns of Herndon, Clifton, and Vienna, comprises approximately 
262,400 acres. Of this total, 29,059 acres are in roads, 
water, and small areas of land that cannot be developed, while 
233,341 acres are classified into various zoning categories; 
228,484 acres in County zoning categories and 4,857 acres in 
zoning categories associated with the towns of Herndon, Vienna 
and Clifton. 
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Excluding the towns, most of Fairfax County's land is zoned for 
residential development. Of the 228,484 acres zoned under the 
County's ordinance, 211,591 acres, or 92.6 percent, is zoned 
for residential or residential-related use. Industrial zoned 
acreage accounts for 10,615 acres, or 4.6 percent, of the 
County's zoned acreage. The smallest zoned acreage is 
commercial-related accounting for 6,278 acres, or 2.8 percent, 
of the County's zoned acreage. 

The Pohick Planning District contains the largest percentage of 
residential zoned acreage at 21.7 percent, or 45,956 acres. 
The Bull Run Planning District contains the largest percentage 
of industrial zoned acreage at 32.8 percent, or 3,485 acres. 
Finally, the Upper Potomac Planning District contains the 
largest percentage of commercial zoned acreage at 16.2 percent, 
or 1,019 acres. 

Approximately 30.0 percent, or 68,607 acres, of zoned County 
land is vacant, a decline of 2.6 percent since 1983. More than 
88 percent of the currently vacant land is zoned for 
residential development. Vacant land that is zoned for 
commercial use totals 2,057 acres, while vacant land that is 
zoned for industrial use totals 5,599 acres. The Pohick, Upper 
Potomac, and Bull Run Planning Districts have 69.5 percent 
(47,666 acres) of all vacant land in the County, while the 
Lincolnia and Baileys Planning Districts have only 0.9 percent 
(624 acres) of the County's vacant land. 

Planned Land Use: As of January 1984, the County has 145,896 
acres planned for residential sites. This represents 
approximately 62.5 percent of the County's total developable 
land. Developable land excludes land that is in roads and 
water. Land planned for commercial/industrial uses represents 
6.8 percent of the County's total developable land, or more 
than 15,900 acres. over 10,260 acres are planned for 
industrial use, while commercial-office and commercial-retail 
planned uses total 2,607 acres and 3,072 acres, respectively. 
Approximately 32,400 acres, or 13.9 percent, are planned for 
public parks and open space, and more than 24,600 acres, or 
10.6 percent, are planned for public facilties, governmental 
areas, and institutional uses. The remaining 12,459 acres, or 
6.2 percent, are primarily planned for private recreation and 
open space. 

The outer areas of the County are expected to receive the 
largest proportions of the additional housing units. The Bull 
Run Planning District is planned to accommodate 31,657 
additional units, while the Upper Potomac Planning District is 
planned to accommodate 26,321 additional units. These two 
Planning Districts, together with the planned units for the 
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Pohick Planning District (14,518 units) account for 57.2 
percent of all the planned units in the County. 

Loudoun County 

Since 1960, Loudoun County (See Map 1.2) has been one of the 
fastest growing jurisdictions in the Washington metropolitan 
area, increasing in population by over 50 percent per decade. 
This trend is expected to continue into the 21st Century, at 
which time Loudoun is projected to have the greatest population 
increase of all the Washington area jurisdictions between 1982 
and 2000, amounting to 86 percent. In 1980, population totaled 
57,427. From 1985 to 2000, the population is estimated to 
increase by approximately 58 percent, employment by 80 percent, 
and the number of households by 66 percent. 

The outer suburban area of the Washington metropolitan region, 
which includes Loudoun County, represents the fastest growing 
area. When viewed over the 1980 to 2010 period, Loudoun County 
is expected to grow by 139 percent, the largest increase of all 
the jurisdictions in the Washington area. In terms of the 
total regional population increase, Loudoun accounts for an 11 
percent share. 

The majority of Loudoun County's household growth is projected 
to occur in the eastern portion of the County, particularly in 
the Route 7 Corridor. Large increases are also projected to 
occur in the area north and west of Dulles Airport. Forecasts 
show that all increases in Loudoun's household density will be 
confined mostly to the eastern Loudoun area where it is 
projected that between 100 and 500 households per square mile 
from 1980 to 2010 will be added. The remainder of the County 
is forecast to add less than 100 households per square mile 
between 1980 and 2010. 

Conversely, the western towns have experienced slow growth and 
are not currently sharing significantly in the total countywide 
growth. The main reasons for this lack of growth are the lack 
of adequate water supplies in the towns, poor quality of the 
town's existing water supplies, and the market demands which 
are concentrated in eastern Loudoun County. 

Located within the metropolitan Washington region, Loudoun is 
one of six counties to have experienced the rapid pace of 
development and population growth since the 1970's. It should 
be noted that according to the 1980 U.S. Census, the 
metropolitan Washington statistical area ranked seventh largest 
in the United States. In 1980, the metropolitan area had 
2,988,200 residents, and by 1985, an increase of 138,400 
residents is estimated. During this same period, Loudoun 
County is expected to add 12,400 new residents. 
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Loudoun County's location in the rapidly growing metropolitan 
area is the principal reason for its population increase. The 
County Planning staff has identified several factors that will 
positively affect economic growth and development in the 
County, including: 

o The presence of Dulles International Airport. 

0 The completion of the Dulles Toll Road which provides 
quick access to the Washington metropolitan area. 

o The plans by the Virginia Department of Highways and 
Transportaton for the expansion of Route 28, a key 
roadway linking the County and the international 
airport with key metropolitan roads and interstate 
highways. 

o The availability of over 9,000 acres of land zoned for 
industrial and office park development in the Route 28 
and Washington Dulles International Airport Corridor. 

o The availability of large acreages zoned for a variety 
of residential development categories in eastern 
Loudoun and the existing towns and villages. 

o The availability of water and sewer service. Water 
and sewer service is either available or planned 
primarily in the County's eastern portion by the 
Loudoun County Sanitation Authority. The towns and 
villages currently have capacity available. 

o An excellent school system. 

o The availability of fire and rescue services. 

o The presence of a skilled labor market pool for a 
variety of service, manufacturing, and research and 
development industrial activities in Loudoun County 
and the metropolitan area. 

Planned Transportation Improvements Within the Dulles Corridor 

The traffic impacts associated with the growth and development 
of western Fairfax and eastern Loudoun Counties can be 
summarized as follows: 

For residential development: 

o As new residential development occurs in western 
Fairfax and eastern Loudoun Counties, increasing 
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demands will be placed on the existing transportation 
network in these areas. This network consists largely 
of unimproved rural roads, which are not capable of 
accommodating significant volumes of suburban 
traffic. There will be increasing needs for road 
improvements in these areas. 

o Vehicle miles of travel (VMT) will increase as more 
dwelling units are built farther from the regional 
core and as the distances between residential, 
employment and shopping activities increases. This 
increase in VMT may be partially offset by continued 
development of non-residential activities (basically 
employment) in these outer portions of the counties. 

o Non-radial travel will increase as the large sectors 
of the Counties lying between radial arterials 
develop. The radial highways spread farther apart 
with increasing distance from the regional core, as do 
the spokes of a wheel. As the areas between these 
radials develop, increasing non-radial travel demands 
will occur over longer distances. 

For non-residential development: 

o Radial travel to the regional core will continue. 
Although the core will experience a modest reduction 
in its relative share of regional employment, the 
number of jobs in the central area will continue to 
increase. The major radial travel corridors may be 
expected to experience additional travel demands as 
both inner area employment grows and outer area 
residential development continues. 

o Cross-county travel will increase. As employment 
locations expand in the outer areas, commuter travel 
within and across each County will increase. 

0 Work trips into the Counties will increase. As 
Loudoun and Fairfax County employment assumes a larger 
share of the regional total, additional trips will be 
attracted to the area from other local jurisdictions. 

o Reverse commuting trips will increase. The continued 
growth in number of jobs in western and southern 
Fairfax County and eastern Loudoun County will attract 
additional travel in the contraflow direction in peak 
hours. 

o Travel in and around employment centers will intensify. 
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To accommodate this planned growth, some, but not all of the 
necessary road improvements are planned or proposed and/or 
being implemented. Funding of the primary and secondary road 
improvements is anticipated from the VDH & T Six-Year Traffic 
Improvement Program {TIP), Fairfax County Road Bonds, and 
private developer participation, including proffers. 

Most improvements are local impact road widenings along 
sections of existing primary or secondary roads and arterials 
accommodating commuter traffic. Others are intersection 
improvements such as signalization or adding turning lanes to 
enhance volume flow. 

The largest single project is the Springfield Bypass - a 
four-lane limited access highway/parkway from Route 7 in 
Leesburg, south through the Reston-Herndon area, crossing the 
Dulles Toll Road and connecting to Route 50. It then continues 
through southern Fairfax County to Route 1. A proposed $135 
million Fairfax County Bond referendum in the fall of 1985 
could fund a $57 million section from the Dulles Toll Road 
south to Route 50. Completion is expected post 1989. 

Both counties recognize the critical need to widen Route 28 to 
four lanes; however, funding has not been proposed for the VDH 
& T six-year TIP or as a Fairfax County Bond project. VDH & T 
will be conducting community hearings to determine improvements 
and a Loudoun County Route 2B Corridor Study will be released 
mid-October 19B5 to update traffic projections and necessary 
design improvements. Therefore, future funding is possible and 
may combine private and public sector participation. 

Loudoun County has also determined the need to pave, widen to 
four lanes and extend Route 643 from Leesburg to the DAAR in 
order to alleviate east-west congestion projected in the Route 
28 Corridor. However, no private developer or state funding 
has been allocated for this improvement. 

Median Strip Geometry 

The median of the Access Road was designed to accommodate 
possible future rail transit (Figure 1.1). Vertical and 
horizontal curves are long and gentle, and only occasional 
plantings or berms break up the view of vehicles on the 
opposite side. The Access Road crosses over seven (7) bridges, 
with a combined length of approximately 1,500 feet, and under 
ten (10) bridges. The piers of the overhead bridges are, in 
every case, in the median, and are on the order of three feet 
wide (Figure 1.2). 
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The median is discontinuous at the undergrade bridges, and 
those gaps would need to be bridged to carry a fixed guideway 
transit system. The guideway for such a system will fit on 
either side of the piers of overhead bridges without major 
alteration. Longitudinal surface drainage is provided in the 
bottom of a gently sloped •v• cross section in most cases, or 
in two channels in occassional "W" cross sections. Drop inlets 
every 500 feet carry surface runoff to underground drainage 
discharged beyond the new toll road. Any changes to the median 
to incorporate a transit system must necessarily modify the 
underground drainage as a prerequisite. 

Starting at West Falls Church, the alignment has a slight 
curvature from right to left, including nine curves to the left 
and six curves to the right before arriving at the Dulles 
Airport terminal. (The Dulles Airport station is not included 
in that count.) This tendency in one direction more than the 
other suggests that uneven wear may occur on wheels if vehicles 
are constantly run in the same orientation. A simple loop 
track at the Dulles terminal, or a "Y" track should be 
considered as means of turning vehicles around. 

PREVIOUS STUDIES 

The feasibility of implementing rail transit service to 
Washington Dulles International Airport and for the developing 
communities along the DAAR has intrigued and challenged 
transportation planners and engineers for more than fifteen 
years. Eight studies have specifically analyzed and evaluated 
the engineering, operational and financial requirements for 
increasing the ground access capability of the DAAR and the 
related transportation network. They are: 

o Dulles International Airport Access, Spring 1970, 
prepared by Robert G. Baxter, George Washington 
University; 

0 Dulles Aire2rt Rapid Transit Service: A Feasibility 
Study, July 1971, by Day and Zimmerman; 

0 Dulles Airport RaEid Transit Study, 1973, George 
Washington University; 

o Transit Service on the Dulles Access Road, 1976 by Don 
Cuming, George Washington University; 

o Metrorail Alternatives Analysis, K Route, Draft and 
Final Reports, August 1978, by Peat Marwick Mitchell & 
Company; 
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o Dulles International Airport Access Study, 1978, 
prepared by Howard, Needles, Tammen and Bergendoff; 

o Dulles Airport Access Road Outer Parallel Toll Road 
Final EIS, April 1982, by Parsons Brinckerhoff Quade & 
Douglas, Inc.; and 

o Northern Virginia (NOVA Rail) Light Rail System 
Project, October 1984, by Parsons Brinckerhoff Quade & 
Douglas, Inc. 

The studies were reviewed for the purpose of assessing their 
assumptions, level of detail and findings as they pertain to 
the Dulles Corridor Study. The specific data assessed were: 

o travel patterns 
o surveys 
o existing services 
o proposed improvements 
o 0,lignment, station location, supporting facilities 
o costs and revenues 

Chronol~gically, the primary focus of the earliest Corridor 
studies was to determine how to assure and enhance the ground 
access capability of the DAAR from downtown Washington, D.C. to 
the airport. The underutilization of the airport and its 
competitive disadvantage with National, due, in part, to 
National's accessibility and proximity to the region's 
employment and population base, were the concerns and valid 
reasons for considering rapid transit alternatives. 

Only secondarily did these studies look at employment and 
population growth along the DAAR and surrounding activity 
centers in Fairfax and Loudoun Counties, and consider their 
impacts and influence on transit feasibility. 

One early exception was the 1971 Day and Zimmerman Study of a 
Metrorail extension to Dulles. Five express and local service 
options were examined. Of the five, the local integrated 
service option proved to be the most effective in generating 
ridership and meeting operating costs. 

In a later study, the 1978 WMATA Metro K-Route analysis 
considered a Dulles terminus based on Corridor development. 
However, this option was deemed infeasible due to cost and 
engineering constraints and not further studied. The Dulles 
Toll Road EIS in 1982 also considered a "with Metro• option. 
Based on the analysis of specific and detailed information 
about Corridor development and travel patterns, the transit 
line was deemed an asset to Corridor development. 
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The assumptions and forecasts used in the three studies were 
adequate at the time each was undertaken. However, the 
findings cannot be applied to the Dulles Corridor Study for 
each assumed that the line to Dulles would be part of the WMATA 
regional system with similar technology, station design and 
operations, and local share funding for the system. 
Nonetheless, these studies have been useful in defining the 
heavy rail alternative comparison for the study. Baseline 
engineering and environmental information from these studies is 
also being used. 

The comparative analysis and use of findings from the other 
studies should also be limited. Many of the studies, 
particularly the University research papers, were too 
conceptual and researched with a single purpose in scope. 
Therefore, the base data and patronage forecasts were not 
developed at the level of detail which the Dulles Corridor 
Study demands to assess ridership, engineering feasibility or 
revenue projections adequately. Furthermore, most studies 
assumed major Federal funding for transit system start-up or 
operating subsidies; or there was no mention of cost, revenues 
or transit ownership at all. 

This is not to say that these studies have not been useful to 
the development of the present issues and concept of rail 
transit in the DAAR Corridor. Most of the studies have built 
upon previous findings and technological advances and have been 
integrated into the base of knowledge we now have about the 
Corridor and transit needs for the airport and commuters using 
the DAAR. 

However, physical and economic conditions have changed 
dramatically at the airport and within western Fairfax and 
eastern Loudoun counties. Regional and local population and 
employment densities have influenced commuting and travel 
patterns and the utilization of the airport. The Dulles Toll 
Road EIS was perhaps the first study to document these changes 
in the Corridor adequately. 

Funding and financing mechanisms for public transit are 
undergoing radical change as well, invalidating many of the 
assumptions used for recommending a Metro extension or other 
rail transit. The NOVA Rail Study comes closest to defining 
the present day financial issues of airport access and transit 
services for communities along the DAAR. Prepared for the 
purpose of determining how to implement a cost-effective 
privately owned and operated light rail system, the NOVA Rail 
Study does serve as an important baseline study for the Dulles 
Corridor Study. 
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These previous efforts contain a considerable amount of useful 
and valid data for this study that have been used throughout 
all stages of research and analysis. 

STUDY METHODOLOGY 

By proceeding from the broad principles and concepts of transit 
corridor studies in general to the specific parameters of the 
Dulles Corridor, significant savings of time and effort have 
accrued. This methodology has allowed comparisons of capital 
costs for a variety of projects that provide order of magnitude 
unit cost estimates for this application even though details 
are not precisely defined. 

The study has progressed from the broad Congressional mandate 
to the specific characteristics that define the project best 
suited to these circumstances, Where conditions or influences 
were initi2.lly unknown, they were assumed, Subsequent 
iterations of the necessarily cyclic analyses modified the 
assumpti'"lns or replaced them entirely with data from 
compleme,,cary efforts. Extensive use has been made of the 
associat'.ons and agencies that are associated with the Dulles 
Corridor as users and those that have technical interests. 
Many references permitted comparisons of guideway applications 
in terms of time, distance, and ridership as well as the 
technical sophistication relevant to operation and 
maintenance. Numerous technical publications provided catalogs 
of transit system characteristics and vehicle capabilities. 

The study team's effort produced a detailed matrix (Figure 1.3) 
of potential guideway options and related technologies that 
showed the relative applicability or "appropriateness" of each 
of the candidate systems. A broad spectrum of operating 
characteristics, ridership capacity, and total cost became 
apparent. This distribution allowed the Task Force to discard 
the extremes from further consideration and concentrate on the 
options that appeared more likely to satisfy the circumstances 
posed for the Dulles Corridor. 

"Feasibility• in this study is assessed in terms of the total 
system cost and benefit. As discussed in the following 
sections, the assessment has considered: 

o guideway passenger capacity per hour over the 
distances involved; 

o technological reliability and sophistication in terms 
of state-of-the-art; 
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o man/machine requirements related to speed and 
sophistication; 

o investor interest as reflected in potential station 
stops and ridership; 

o initial capital requirements for constructing the 
guideway and procuring equipment; and 

0 operating and maintenance costs for comparable service 
by various systems. 

Automated Guideway Transit - People Mover - Monorail 

These alternatives are characterized in current and planned 
applications as for relatively short-haul situations of low 
capacity and light duty. Their speeds are generally moderate 
to accommodate unmanned, automatic control. Systems currently 
operating or under construction circulate through central 
business districts in loops, or shuttle between relatively 
close terminals. The slow speed typical of these systems 
suggest~ long trip times. 

Very lit Ue, if any, of these systems is mass produced or 
availab].e off-the--shelf. The guideways and vehicles are 
generally custom made for each application, and result in very 
expensive systems of unproven reliability. In some 
applications, most notably the Disney organization, the systems 
have proved highly reliable and satisfactory. The special 
nature of these systems does result in unfortunately high 
operation and maintenance costs, comparable to the high speed 
rail alternatives at the high end of the cost spectrum. 

In Miami, a 2.1-mile "Metromover" system is scheduled to open 
in March 1986 to carry commuters from the Metrorail station 
around the central business district. 

Jacksonville, Orlando, Tampa and Fort Lauderdale are also 
considering transit systems, most similar to the "Metromover" 
to carry people around the central business districts. The 
systems are designed to connect large parking garages and bus 
terminals with offices and stores. 

o Jacksonville is farthest along, and is seeking Federal 
assistance to begin a 2.5-mile people mover system. 

o Orlando is considering the construction of a 12.1-mile 
automated fixed guideway system from Disney World's 
Epcot Center to International Drive. The system would 
serve hotels and shopping malls that cater to 
tourists, and would be privately financed. 
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o Tampa_ is planning a people mover to connect parking 
garages with a bus terminal and downtown offices. A 
privately built automated people mover is near 
completion between a downtown parking garage and the 
Harbour Island development. 

o Fort Lauderdale is studying a proposal to build a 
people mover to connect parking garages on interstate 
highways with downtown. 

In Detroit, the 2.9-mile elevated people mover originally 
estimated as costing $138 million, is now expected to cost 
nearly $190 million. Construction problems and alignment 
changes have complicated the project. It is now expected to 
open in late 1986. 

An Automated Guideway Transit (AGT) system is planned for 
Chicago's O'Hare Airport. This double-track system of about 
three miles is described as "ten times the size of typical 
airport people mover systems." One proposal for this system 
suggests vehicle cruising speeds of 30-50 mph, with fully 
automated, driverless vehicles. 

The various Walt Disney enterprises have utilized people movers 
and monorail systems for many years. At Disney World in 
Florida, seven-car trains carry up to 12,000 visitors from the 
main parking lot to the ticket and transportation center each 
hour. From that point, a seven-mile monorail loop is served by 
10 trains, each of five or six cars. An additional seven miles 
of guideway connects the older amusement area with Epcot 
Center, with six more miles planned. 

Since early 1982 an automated Disney people mover has been 
shuttling people through a tunnel that connects three airport 
terminals, a hotel and a parking lot at Houston's International 
Airport. This system runs five and three-car trains along a 
mile and a half of guideway. The train stops nine times and 
completes the loop in seven minutes. This highly reliable 
system utilizes linear induction motors (LIM). 

Light Rail 

The common theme in the definition of Light Rail Transit (LRT) 
is the flexibility and adaptability to different ridership 
demands. The International Light Rail Commission defines light 
rail as: 
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"A form of rail transport that can be developed by stages 
••• Each development stage may be complete in itself, but 
should make it possible for development to continue to the 
next higher stage." 

The "Guide to Public Transportation Terms and Definitions" 
defines light rail transit as: 

"Steel wheel/steel ran transit constructed on city 
streets, semi-private right-of-way, or exclusive private 
right-of-way ••• LRT vehicles can be coupled into trains 
which require only one operator and often are used to 
provide express service.• 

Examples of existing systems that illustrate this flexibility 
are: 

Boston 
Buffalo 
Calgary 
Cleveland 
Fort Worth 
Newark 
New Orleans 
Philadelphia 
Pittsburgh 
San Diego 
San Francisco 
Seattle 
Toronto 

58.3 
6.4 

13 .8 
13. 2 
1.3 
4.3 

13 .2 
83.5 

3.0 
15.9 
21.3 
1.6 

49.9 

miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 
miles 

(36.0 planned) 

(11.5 planned) 

(7.5 planned) 
(17. 3 planned) 

The popularity of light rail systems and their longevity 
(Boston began operating in 1897, Philadelphia in 1892) have 
resulted in sustaining industry that provides reproducible 
vehicles and equipment with considerable competition. Vehicle 
variations range from single •trolleys• to two- and 
three-section articulated combinations. The vehicles are 
universally powered by electric motors, with traction power 
taken either from an overhead catenary/pantograph system or a 
track-side third rail/shoe combination. In a few applications, 
vehicles are equipped with both pick ups. 

Vehicles can be coupled in combinations of two or more, and 
frequently can be controlled from either end. This 
reversibility is helpful in shuttle situations. Maximum speeds 
vary by application, but are commonly stated as 50-55 mph. 
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Examples of recent vehicles are: 

Builder Speed ~ Standees Sections 

Duewag (Cologne) 62.5 mph 72 111 2 
UTDC (Toronto) 50 mph 46 42 1 
Kawasaki (SEPTA) 47 mph 51 45 1 
Breda (Cleveland) 56 mph 84 92 2 
Siemens (Edmonton) 50 mph 64 97 2 

Many LRT applications are not in dedicated guideways and 
require coordination with street traffic. The vehicle operator 
is frequently assisted in these applications by track circuits 
or sensors that activate traffic lights and/or barriers. 
Control of the vehicle locomotion and brakes, as well as 
operation of the doors, is generally by a single operator in 
the lead vehicle of the train. 

Some LRT systems now operating are the remains of old trolley 
or street car systems. Others are innovations specifically 
intended to provide transportation more economically than the 
heavier systems. In addition to the existing systems listed 
above, the following cities are currently planning LRT systems: 

Detroit 15.0 miles (36.0 miles future) 
Portland 15 .1 miles 
Sacramento 18.3 miles 
San Jose 20.0 miles 
Vancouver 13.2 miles (7.4 miles future) 

As indicated above, three operating LRT systems in the United 
States and one in Canada already are planning extensions. In 
addition, systems planned for Detroit and Vancouver anticipate 
extensions after their initial increments are operating. 

The simplicity of light rail technology makes the basic system 
a relatively modest investment compared to other guideway 
options. The same simplicity provides for extension and 
expansion in reasonable additional cost packages, which can be 
planned and coordinated to preclude lost value as system 
parameters or characteristics are changed. 

The passenger capacity of LRT systems is variable over a wide 
range, simply by changing the train consist or by modifying the 
run schedule to adjust the headway (time between trains) to 
accommodate demand. Cars can be run alone, or in trains of two 
to four cars as the demand varies, all with a single operator. 
These changes can be accomplished as the system matures and 
ridership increases, and can also provide the flexibility to 
respond to daily peaks and valleys in demand. 
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The adaptability of light rail technology to a wide range of 
situations ranging from shared right-of-way streets to 
exclusive, dedicated guideways lends itself to easy planning 
and apparent ready acceptance by the many communities that have 
tried it. The building block concept of system development 
assists many municipalities in acqu1r1ng rail transit they 
might not otherwise be able to afford. 

Heavy Rail 

The heavy rail transit systems in the United States have 
historically been separated from street traffic. A variety of 
means have been employed, including subway, at-grade guideway, 
and elevated structures. Systems currently operating and/or 
under construction in the United States are: 

City System Miles No. of Cars 

Atlanta 19 150 
Baltimore 8 100 
Boston 42.3 380 
Chicago 88.5 1,200 
Miami 21 40 

New York 230* 6,000 
Philadelphia 216** 387 
San Francisco 72.6 447 
Washington, D.C. 60.5 354 

*excludes commuter rail and LRT. 
**track miles. 

Heavy rail systems require dedicated tracks separated from 
other modes of transportation because of safety requirements 
and the economics of the operation dictate the separation. 
Although the vehicles can be comparable to light rail systems, 
the greater ridership of many mass transit systems requires 
longer, wider vehicles capable of carrying the larger loads. 

Because of apparent smaller demand, there are fewer 
manufacturers in the business. Unlike light rail systems that 
are very likely to buy vehicles used in one or more other 
systems, heavy rail systems frequently set their own design 
requirements to the extent that each system has vehicles unique 
to their specifications. Manufacturers currently or recently 
providing vehicles for heavy rail systems in the United States 
are: 
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City 

Atlanta 
Baltimore 
New York 
New York 
San Francisco 

Washington, D.C. 
Washington, D.C. 

Manufacturer 

Franco-Belge and Kawasaki 
Budd 
Bombardier 
Kawasaki 
Rohr (no longer 
manufacturing) 
Rohr 
Breda 

Time, distance and ridership loads of most heavy rail mass 
transit systems warrant the use of computerized automatic train 
control systems. These systems must be tailored to each 
specific situation in order that trains may be accelerated and 
decelerated at precisely the right locations to accommodate 
station separation and the train speed. The speed is itself a 
major control parameter, in that systemwide decisions must be 
made rapidly when trains are operating up to 60 miles per hour 
on very short headways. However, the systems are frequently 
"permissive" as opposed to "mandatory." 

An appropriate example of a contemporary heavy rail transit 
system is the Metrorail project being constructed and operated 
by the Washington Metropolitan Area Transit Authority (WMATAJ. 
This regional system will operate to and beyond West Falls 
Church in 1986. Some of the system parameters that describe 
Metro include: 

Station platforms= 600 feet long 
Vehicles= 75 feet each 
Minimum train length= 4(75) = 300 feet 
Automatic fare collection system 
Automatic train control system 
No grade crossing 
No shared tracks 

High Speed Rail - TGV and Maglev 

The Amtrak Metroliner service between Washington, D.C. and New 
York is an example of a conventional train that exceeds 100 
miles per hour for part of its run. The rolling stock is 
capable of those speeds but the tracks that are shared with 
freight operations establish the limit. This practical 
limitation frequently exists where efforts are made to upgrade 
a mixed-use system to a special purpose application. The 
investment in special guideways and equipment needed for speeds 
of 200 miles per hour or greater requires long trips that use 
the speed to best advantage. 
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The faster the vehicles are required to go, the more important 
it is that they travel in straight lines. Lateral or vertical 
motion induced by changes in direction or poor guideway 
alignment can cause considerable discomfort for passengers. 
Limitations of construction cost and geography can defeat the 
purpose for attempting to use high speed rail. 

Most high speed rail applications utilize an overhead catenary 
system for the power source, as depicted in Figure 1.4. That 
is specifically true of the Amtrak Metroliner, the French TGV 
and the Japanese Shinkansen bullet train. As the figure 
indicates, those characteristics are compatible with typical 
sections for the Access Road median. 

Another technology with high speed performance is the 
experimental magnetic levitation. Because Maglev systems are 
not constrained by steel wheels and rails, their forms can be 
quite different than the typical railroad or rail transit 
system. Figure 1.5 illustrates the construction of a two-track 
Maglev system in the Access Road median. The Budd vehicle that 
is assumed in this case rides over the top of the flat "T" 
shaped section, with bottom edges that wrap around and under 
the sides of the "T". In other applications, the vehicle rides 
within a broad, flat "U" shaped channel. 
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Human reflexes are inadequate at the speeds considered for 
these alternatives and must be replaced by pre-programmed 
computerized controls. These programs, like the electric track 
circuits they control, must be designed for each individual 
situation with sequential alarms and mandatory procedures that 
may not be bypassed. 

Because both the infrastructure and vehicles for these systems 
are pushing the state-of-the-art, their tolerances are 
extremely demanding and their sophistication very advanced. 
The French TGV and Japanese Shinkasen have stretched the art of 
railroading to its limit, at a price that can be justified only 
as a major national investment for trips of considerable 
length. ·rhe Maglev represents a technology so new that it has 
not been confirmed by a full scale, practical application. The 
first cost for any of the high speed alternatives requires, in 
turn, that major annual investments be made to maintain the 
operating conditions needed to support the speed. 

Unless the Japanese, German, or other Maglev developers market 
a commercially supportable system in a practical application, 
the Maglev concept should not be considered for the Dulles 
Corridor. 

The high speed alternatives are so fast that they could 
complete the trip between West Falls Church and Dulles Airport 
in 12 1/2 minutes or less if there were-no intermediate stops. 
Because speed is their primary advantage, it is logical to 
consider no intermediate stops if these systems are used. 

PRELIMINARY COST COMPARISONS 

Capital Cost Comparisons 

As indicated on the evaluation matrix, data for comparison of 
capital costs were obtained from a variety of sources: 

0 Trade publications, e.g., Mass Transit, which 
periodically feature new developments as well as 
tabulating industry performance. 

o Studies for other applications, e.g., High Speed Rail 
for Pennsylvania and Texas. 

o Studies specifically aimed at rail transit in the 
Dulles Airport Access Road median, e.g., the WMATA 
feasibility study. 
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Although these are the best data available for comparison on a 
parametric level, they represent orders of magnitude only. No 
specific extensions of costs should be attempted because of 
considerable differences in the infrastructure that constitutes 
the base investment (Figure 1.6). The cost of the first mile 
of a system necessarily includes all the system wide 
organization, and the unit cost for each mile of a system is 
quite difficult to determine. In comparisons made by the Study 
Team it was recognized that considerably greater investments 
would be required for infrastructure to support the more 
sophisticated guideway alternatives, but the Study Team has not 
attempted to establish fixed ratios. Although the magnitude of 
the base cost of infrastructure can not be isolated in every 
case, the austere alternatives will be far more attractive to 
potential investors. 

(1) Maglev and LIM Type High Speed Rail 

These new developments operate on the principle that a moving 
magnetic field in the guideway can induce a properly aquipped 
vehicle to move. Hence, the linear induction motor (LIM) 
replaces the rotary motors in conventional electric-powered 
vehicles. Because they are not limited by friction of rotatin9 
machinery, Maglev and LIM systems can theoretically travel at 
extremely high speeds, limited primarily by our capability to 
switch the location of the magnetic field. This technology is 
expensive, and adds to the cost of the guideway that must be 
extremely precise. 

An evaluation of alternatives for a 314-mile high speed rail 
system for Pennsylvania yielded unit costs of over $22 million 
per mile of system for the Maglev technology, for the situation 
in which stations were widely separated. Although this 
technology is rated at a maximum speed of 300 mph, the 
practical situation in a statewide run in Pennsylvania would 
restrict the average speed to just over 120 mph. 

(2) TGV and Shinkansen High Speed Rail 

These most sophisticated applications of steel wheels on steel 
rails are both very popular, working systems. This evaluation 
of application to the Pennsylvania situation yielded unit costs 
of $16 million per mile of system for the TGV. This comparison 
also found the TGV restricted to an average speed of 96 mph in 
France. The Shinkansen is slightly slower but also slightly 
less expensive than the TG•. 
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(3) Amtrak Type High Speed Rail 

Upgrading an existing railroad for service of the type Amtrak 
provides on the Northeast Corridor would cost over $4 million 
per mile, without stations or vehicles, and permit an average 
speed of only 79 mph instead of the 110-120 mph the equipment 
is capaole of, based on the Pennsylvania study. With stations 
and vehicles the unit cost is $5.17 million per mile. 

(4) Washington Metro Type Heavy Rail (Private Sector Estimate) 

The updated cost estimate for the WMATA feasibility study was 
$678,234,000 for the Dulles line. When adjusted for some 
changes in concept, a private sector heavy rail project, scaled 
down from WMATA standards it was estimated to cost $440 million 
($1985), a unit cost of $27.5 million per mile (Figure 1.7a and 
1.7b). This particularly high unit cost reflects both 
standards different from the other alternatives and very 
conservative cost estimating. Interpretation of the WMATA cost 
estimate specifically excluded: 

0 

0 

0 

Dulles Airport Station 
Real Estate 
40% Burden 

$ 42.3 million 
$ 13.5 million 
$164.6 million 

A smaller, but still expensive station was substituted at the 
airport at a cost of $10.6 million. Only three intermediate 
stations were included. 

(5) Light Rail 

Conceptual cost estimate based on approximate quantities and 
typical dimensions yield a unit cost of $4.6 million per mile 
(Figure 1.8). This estimate was accomplished in greater detail 
than the other estimates because more data were available. Six 
intermediate stations and 14 vehicles were assumed. In keeping 
with the LRT concept, it was assumed that a single track system 
with a passing track at each station, plain stations that are 
functional in nature, and a simple block signal system be used. 

The range of potential additions or options for the light rail 
system includes a complete second track, computer assisted 
train control, aerial structures in the Dulles terminal 
vicinity, and 28 more vehicles (Figure 1.9). The refinements 
could raise the cost to $9 million per mile. 
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COST ESTIMATE BY WMATA 

At-Grad" Lin" - 82,700 LF@ $900 

Surlac" Station at Tysons Corn"r 

Parking - 1,000 Spaces (cl $2,500 

Surface Station at Wolf Trap 

Parking - 1,000 Spaces (cl $2,500 

Surfac" Station at Reston 

Parking - 1,000 Spac"s @ $2,500 

Underground Station at Dulles 

Parking - 1,000 Spaces @ $2,500 

Stage Costs 

Vehicl"s - )0 Cars@ $1,000,000 each 

Sub-Total 

Burd,.ns @ 4096 

Real Estat" 

TOTAL 

(April 1982) 
C~t in 

Current Dollars 

$ 74,430,000 

7,500,000 

2,500,000 

7,500,000 

2,,00,000 

7,500,000 

2,500,000 

J0,000,000 

2,,00,000 

12',000,000 

Jo,000 1000 

$291,930,000 

116,772,000 

9,000,000 

~418 1000 1000 

With 15% Contingency $67',000,000 to $700,000,000 

I. $700 million ord"r of magnitude "stimate 

2. No provisions for v"hicl"s with speeds of 100 MPH 
(stations too close together) 

). Includes contingency 

4. Underground Dulles Station 

5. Stations <surface) Tysons Corner, Wolf Trap and Reston 

6. Length - 16 miles (surface) 

Cost In MP 
1986 Dollars 

$104,946,000 

10,575,000 

),525,000 

I0,'75,000 

J,'25,000 

10,575,000 

J,52',000 

42,300,000 

J,'25,000 

176,250,000 

42,)00,000 

$411,621,000 

164,648,000 

n,,00,000 

Sno,000 1000 

7. Thirty (30) vehicles at $1.0 million/vehicl" in current dollars 

8. 1,000 parking spaces at each station 

9. $9.0 million - real estat" - for surface faciliti"s 

FIGURE 1.7a 
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COST ESTIMATE RECONFIGURED BY 
PBQ&D 

Line - 82,700 LF (<l $900 

1'.'ulles Station 

Sta,;e Construction 

Sub-Total 1$20 million/mile) 

Three (3) Stations /Tysons, Wolf Trap, Res ton) 

Three 13) Parkin~ Lots (<l 1,000 Spaces 

Sub-Total ($23 million/mile) 

30 Vehicles (<I $1,410,000 

Sub-Total 1$2' million/mile) 

Other Costs: Parkin,; at nulll!s 

Rl!al Estatl! /Stations) 

Burdens 

Sub-Total 1$37 million/mill!) 

1,cr. Contin,;l!ncy 

TOTAL 1$42 million/mill!) 

1986 Dollars 

$104,946,000 

42,300,000 

176,250,000 

$323,496,000 

31,72:i,OOO 

10,575,000 

$365,796,000 

42,300,000 

$408,096,000 

3,525,000 

13,500,000 

164,648,000 

$589,769,000 

88,465,000 

$678,234,000 

This ..stimate does~ consider physical connection of tracks to Ml!tro 

FIGURE 1.7b 
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Dl'LLES CORRIDOR STUDY 
SYSTEM COSTS 

l'-.us --rk:£r:., SINGLE TRACK LRT SYSTEM, 
84,500 FT. 

(1985 $) 

Cumulative 
Item Quan_i:i ty Cost Cost 

1. Earthwork & Subballast 83,000 LF $ 5,955,250 $ 

2. Bridges, Undergrade 1,527 LF 5,344,500 11,299,750 

3. Track, Ballasted 83,000 LF 6,593,520 17,893,270 

4. Track, Direct Fixation 1,527 LF 223,553 18,116,823 

5. Sidings (8) 13,600 LF 1,500,384 19,617,207 

6. Third Rail System 98,100 LF 4,717,816 24,335,023 

7. Power Substations 6 EA 2,100,000 26,435,023 

8. Barriers & Fences 169,000 LF 7,605,000 34,040,023 

9. Signals and Communications 400,000 34,440,023 

10. Fare Collection 400,000 34,840,023 

11. Landscaping 120,000 34,960,023 

12. Stations (160-ft.) 8 EA 3,204,000 38,164,023 

13. Vehicles 14 EA 14,000,000 52,164,023 

NOTE: This System Does Not Include: 

o Parking, Kiss & Ride, etc. at Stations 
o Service and Inspection Yard 
o Maintenance and Repair Shop 
o Add $1,000,000 to Cost Per Mile 

FIGURE 1. 8 

Comments 

Single Track 

For Bridges 

With 14 Turnouts 

Barrier Free, Self-Serve 

($2,185,001/mile) 

Without Parking, Kiss & Ride, etc. 

($3,260,251/mile) 



• 

Basic System 

Aerial Structures 

DULLES CORRIDOR STUDY 
SYSTEM COSTS 

LRT - BUILDING BLOCK ESTIMATE 
(1985 $) 

Two-Track Operation 

Trackwork ($6,112,303) 
Crossovers ($455,000) 
Third Rail System ($3,616,760) 
TPSS ($700,000) 

Train Control & Communications 

Station Improvements 

Lengthen ($3,137,120) 
Fare Collection ($400,000) 

Parking, Kiss & Ride 

Yard Facilities 

Shop & Equipment 

Maximum Additional Vehicles (28 Additional) 

Base Cost 

$ 52,164,023 

20,905,500 

20,884,063 

5,350,000 

3,537,120 

9,600,000 

7,255,160 

1,860,000 

28,000,000 

Does not include cost of design, PM, CM, and agency 
coordination • 

FIGURE 1.9 
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Factors Considered In Selecting An Option For Further Evaluation 

Although the Congressional mandate allows consideration of an 
option with no intermediate stations, it is unlikely that local 
governments will be willing to permit the development and/or 
operation of a transit system between Dulles Airport and West 
Falls Church based soley on the economic advantages of the two 
terminals. It is more likely that the financial basis for such 
a venture will require the opportunities available at the 
several intermediate station areas under consideration. 

The data used to compare the wide variety of guideway options 
were obtained from representative existing and planned 
projects, many of which were not directly comparable to the 
Dulles Corridor (Figure 1.10). As a rule, the high speed 
systems are considerably longer than the Dulles Corridor in 
order to capitalize on speed capabilities. Because of the 
significant investment in the systemwide safety and control 
capability, reducing the costs to a "per mile" basis is 
somewhat artificial and tends to yield unit costs lower than 
would be expected on a system as short as 16 miles. 

In a somewhat similar situation at the other extreme of the 
guideway option spectrum, the people mover and automated 
guideway transit (AGT) systems have not generally been applied 
over distances as long as the Dulles Corridor. These special 
purpose guideways carry large numbers of passengers in some 
applications, but do not present unit costs directly comparable 
to 16- or 32-mile systems. There is no basis to expect 
significant economies of scale in extending these options to 
the Dulles Corridor. 

As the cost and operating characteristics indicate, the several 
high speed rail options may cost four or more times the amount 
of the more conventional technologies, but would not be able to 
realize their potential in this Corridor because of the 
alignment variations. The need to stop, start, and reduce 
speed on curves for passenger comfort would probably reduce the 
trip times to about half of that expected by conventional 
means. Viewed in the other sense, modifying the Corridor in 
order to realize the tremendous speed capabilities of any of 
the high speed rail options would require an investment that 
p=ivate interests are not likely to consider (Figure 1.11). 
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The initial cost of maintaining any newly constructed systems 
being considered by this study should be relatively low because 
of the manufacturer's warrantees that should be required for 
all equipment. The comparisons made in this study, therefore, 
are based on the best available data on actual costs 
experienced on operating systems after the warranty period has 
expired. Specific differences in the maintenance costs 
discussed below relate to the relative sophistication of the 
equipment and the precision required in ancillary and support 
systems. 

Operating and maintenance costs, in general, increase 
proportionally with the speed at which the transit system is 
intended to operate. Hi3her speeds require straighter, flatter 
guideways, and faster control systems more likely to be 
computer operated. The more sophisticated propulsion and 
control systems are designed specifically for each application, 
and rarely employ off-the-shelf hardware. Tolerances are much 
more stringent for the newer state-of-the-art technologies, but 
tnat does not necessarily increase reliability or 
maintainability. 

Operating costs by themselves depend on the size staff required 
to provide a desired level of service, and the energy and 
material costs necessary to support the operation. In making 
these comparisons, it was recognized that the service plans of 
the alternative guideway options are not always comparable. 
However, the cost data are characteristic of the options and 
the relative costs provide a meaningful comparison. 

SUMMARY 

o The Dulles Corridor, as defined by the median of the 
DAAR and its extension to Interstate 66, is 
particularly well suited for a rapid transit system, 
having been designed with that possibility in mind. 
Vertical and horizontal clearances appear adequate. 

o Existing roads cross over or under the Corridor at 17 
points between Dulles Airport and West Falls Church, 
and should allow for reasonably easy access to a 
transit system. 
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o The capital costs of many options are too high for the 
ridership attracted, indicating the return on 
investment would not be attractive. This is 
particularly true of the high speed systems whose main 
advantage tends to rule out intermediate stations, 

o Some guideway options appear to require extremely 
sophisticated equipment that is not presently in 
common use in the transit industry, and which might be 
of questionable reliability if used in the Dulles 
Corridor • 

SELECTION OF REPRESENTATIVE GUIDEWAY 

Based on this analysis, light rail transit was recommended as 
the representative guideway option for further analysis by the 
consultant team. The Task Force approved the selection based 
on: 

o System reliability 

o Minimal initial capital investment 

o Service and performance characteristics compatible 
with corridor needs 

o Competitive supply and construction markets 

o Incremental upgrading capability 

o Minimizes risk 
financial 
technical 

o Off-the-shelf technology 

o Rapid implementation capability 

o Environmental acceptability 
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CHAPTER TWO: SYSTEM DEFINITION COSTS 

System Description 

As addressed in Chapter One, a broad range of alternative 
technologies were assessed. The Task Force's selection of 
light rail transit eliminated many technologies from further 
consideration but, due to the flexibility of light rail 
transit, many operating options remained. Light rail transit 
can operate in environments ranging from city streets with 
mixed traffic through increasing degrees of exclusive 
rights-of-way to totally access controlled subways or elevated 
facilities. One of the most appealing characteristics of LRT 
is its ability to be upgraded over time. This flexibility 
permits a minimum initial investment while the system can be 
upgraded as ridership or other conditions warrant. 

In order to more clearly define the LRT system to be further 
analyzed, the study team examined the full range of LRT 
operating scenarios. The needs of and special characteristics 
of the Dulles Corridor were also closely reviewed. 

Aite,·:;ative scenarios for system maintenance were considered. 
~he range of options included the subcontracting of all 
maintenance survices to the construction and in house provision 
;J' «ll rc;ci i.ities ann services required to operate and maintain 
"' · ·;y:; 1-em. "l'he L-ecornmended maintenance plan called for the 

:,nscr•,ctior:. of "> light maintenance facility where day-to··day 
- , 'ling, ins pee+- , :m and minor maintenance could be per fo:::med. 

heavy maint":1ance would be contracted out. 

'it'onally, 2'rst;ical power distribution for LRT is carried 
c.:.cough c. s~·steff ot ,,F,rhead wires and poles. This type of 
_power distribution is required when LRT operates in mixed 
traffic flow or when pedestrians are permitted to cross 
operating tracks. Construction of the proposed LRT system 
within the Dulles Access Road right-of-way will result in an 
exclusive environment which would obviate the requirement for 
overhead power distribution. Overhead power distribution would 
be necessary if extended at grade beyond the exclusive DAAR 
right-of-way. The alternative to overhead power distribution 
is a third rail option as used by the WMATA system. The costs 
of third rail or overhead power distribution are similar. The 
ultimate decision concerning the type of power distribution 
used will be determined at the time of implementation. The 
study team's schematic design and capital cost estimate of the 
proposed LRT system was based upon a third rail power 
distribution system. 

Another major choice made in defining the LRT system's 
operating concept is the level of the patron's boarding 
platform. LRT is capable of boarding passengers at the normal 
street curb level through stairs similar to a standard bus. It 
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is also capable of boarding passengers from a platform which is 
level with the floor of the vehicle. High platform boarding is 
more convenient and efficient, but results in an increase in 
the capital cost of the project due to the added expense of the 
platforms. The project consulting team recommended that high 
platforms should be used in order to improve loading efficiency 
and convenience while maintaining compatibility with the WMATA 
system. 

The system selected for detailed study included the following 
features: 

o Double, ballasted track system, terminating in a 
single track at West Falls Church (16.2 miles); 

o Terminals at Dulles Airport and West Falls Church, 
with intermediate, center platform stations to serve; 

Route 128 
Herndon 
Reston 
Hunters Mill Road 
Wolf Trap Farm Park 
Tysons/Route 7 

Actual location of the stations will be determined by 
local entities and the private developer. 

o Five double crossovers and one equilateral turnout 
(latter at West Falls Church). One crossover outside 
the Dulles loop, the others spaced evenly along the 
Corridor for emergency use; 

o One single turnout for access, and a service and 
inspection yard with repair shop, to be located in the 
Dulles Airport vicinity; 

0 Five traction power substations, each rated at 1,000 
kw, to convert 34,500 volts alternating current to the 
traction power required by the selected vehicles. 
That power requirement is expected to be in the range 
of 600 - 750 volts direct current. 

o A manual train control system utilizing automatic 
block track circuits; 

o FM radio communications for communications with 
vehicles; dedicated wire communications to link 
stations, yard and system control; 

o Each intermediate station will provide a 160-foot long 
high level platform (at vehicle plan level), overhead 
protection and a footbridge from outside the Toll 
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Road. Structural supports for the footbridge will 
incorporate stairs at each end; an intermediate 
support will be provided between the Access Road and 
Toll Road Platforms will be lighted and include an 
attendant's enclosure; 

o Two self service fare card vending machines will be 
provided at each station; 

o Parking lots to accommodate an average 600 passenger 
cars will be provided for each of the intermediate 
stations except Wolftrap; 

0 Twenty-one Light Rail Vehicles (LRV) will be 
provided. Each vehicle will be capable of operating 
independently, or in consists of 2-4 cars with a 
single operator, and will be capable of cruising at 70 
mph in either direction when the guideway permits; 

o The track at Dulles Airport will be a loop on elevated 
structures paralleling the existing road. The 
platform will be adjacent to the Deplaning Roadway. 
The elevated structure will permit pedestrians to pass 
underneath between the parking lot and the terminal. 
This alignment option represents a middle cost estimate 
from among the possible alternatives (subway, surface, 
or elevated). If such an alignment is ultimately 
proposed, the FAA and/or other appropriate regulatory 
bodies would be directly involved in its final 
selection and design; 

o The system will be compatible with the Washington 
Metrorail system in basic parameters: 

Tracks will be standard gauge (4'-8 1/2") 
Rail will be 115 lbs./yd. 
Track centers will be 14 feet or greater, 
except for yards and non-revenue tracks 
Platform edge treatment may require minor 
modification to accommodate Metrorail 
vehicles 
Power will be provided by a third rail 
system; 

o A bumping post will be provided at the end of the 
system in West Falls Church, and at the end of each 
storage track; 

o Access between the LRT station and the Metrorail 
station at West Falls Church will be by pedestrian 
tunnel under the Access Highway Extension, to the 
north entrance of West Falls Church Station or, if 
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appropriate agreements can be reached between WMATA, 
local officials and the system developer, by a cross 
platform transfer; and 

o There will be no at-grade crossings of the LRT tracks. 

~-'pi tal Cos ts 

·._T.ceptual cost est1mates were prepared utilizing the "unit 
c,:-·t" estimating appcoach. Composite unit costs for items such 
.-,., 2': -,Faae guideway, stations and trackwork were developed by 
-,.,0 ,,: the following methods: 

o By aggregating the quantities and unit costs of each 
item composing a typical section or 

o By utilizing historical cost data from recent similar 
projects. 

The following composite unit cost categories were developed: 

o Guideway 
o Stations 
o Fencing 
o Barrier Wall 
o Landscaping 
o Ballasted Track 
o Direct Fixation Track 
o Contact Rail 
o Traction Power Cabling 
o Traction Power Substations 
o Train Control and Communications 
o Fare Collection 
o Yards and Shops 

These unit costs were then extended against actual quantities 
of work to develop total construction costs. The costs are 
based on the following: 

Minimal yard and shop area for vehicle inspection 
and servicing; 
Sidewalks, parking and kiss-and-ride facilities 
at all stations; and 
Two "self service" fare card machines at each 
station. 

o Both high and low costs assume: 

Eight "bare bones" concrete stations with minimum 
shelters and canopies, but no architectural 
finishes; 
One pedestrian bridge at each station; 
No elevators or escalators; 
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150 NMC contact rail with coverboard only in 
station areas; 
115 RE rail with cross ties at 30-inch O.C.; 
Honor fare collection system similar to Calgary; 
Minimal necessary traction power equipment; 
Minimal necessary train communications equipment; 
and 
Fast track design-build construction with minimum 
governmental approvals. 
The highest cost estimate for the terminus at 
West Falls Church is utilized. 

Utilizing the capital cost estimating approach and based upon 
the recommended system description, the 1985 constant dollar 
estimate of $143,500,000 was developed. The following table 
reflects the build up of costs: 

Activities 

Clearing & Grubbing 
Drainage Structures 
Safety Barriers & Fences 
Bridges 
Yard & Shop 

LRT CAPITAL COST 
(1985 $) 

Earthwork & Subballast & Paved Shoulder 
Stations (7) (Including Landscaping) 
Aerial Structure at Dulles Terminal 
Pedestrian Tunnel at W.F.C. 
Vehicles 
Traction POwer Substations & System 
Trackwork 
Pedestrian Bridges 
Signals & Communication 
Parking, Kiss & Ride (Including Landscaping) 
Fare Card System 

Construction 
Contingency 
Agency Coordination 
PM, CM, Design 
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$ 5,390,000 
2,775,000 

11,225,000 
5,345,000 

560,000 
5,025,000 
4,910,000 

20,905,000 
1,060,000 

21,150,000 
1,750,000 

17,675,000 
565,000 
700,000 

8,879,500 
800,000 

$106,714,500 
15,086,250 

2,313,225 
17,349,185 

$143,463,200 



tJ 
I 

0\ 

ACIMTES u1ee 1887 1988 1989 

DEVELOP & ISSU: RE<X£ST-f'OR-PAOPOSALS 
-----·------ - - --- . ------ ~--- ---· 

BIDDSIS DEVELOP & Sl.1111,ff PROPOSALS - - ----
EVAUJATE PROf'08AI.S. AWARD CONTRACT ------

OONTRACTOR MOBUZATKlN 

SYS'reMWl)E DESIGN CRllcRIA & STAt>DAAOS 

~ & GIUl8NG 

IJRANAOE SIRJC'TUEi 

SAFETY BARRIERS & FENCES 

IH>IJEl8 

YAR>&SHOP 

EARTHWORK & SI IBllo\U.AST & PAVED SHOll.DER 

STA'll0NS(7) INCL LAN>SCAPNGl 

AERIAl.8lffJCIUIEAHU.LESnH.ttW.. 

PEDESTRW4 >I.HS. AT WJ' r.. 

I/EHCI..ES 

TRAC110N POWBI IIUISTATIONS I SYSTEM 

mACKWORK 

PEOESTRWI llRllOES 

SIGNALS & ca.MHCATKlN 

PARKNl KISS & ftllE CNCI.. LANDSCAPNGl 

FAffE CAADSYSTBI 

SYSTBI STA TIC I DYNAMIC TESTS 

START-lP ,-& OPBlATKlN 

REV9U: SBMa: 

LEGEND: 111111111111111 DESIGN 

··•••■ PROCU'IEMENT & FABRICATION 

CONSTRUCOON/INSTALLA TION 

► • 

11111111111111111 

1111111111.-

11111111111• • 

111111■ 

ll111111111111111 

ll1111111111111111 

1111111111111.-

11111111111111111 

Ill 111111111111111 

I lll111111111111111 

! 11111111111111 ••••• • ■ ••••••••••••• ••••••• 
11111111111fflM•• • • ••••••••••••• 

11111111111 ffl ffl ···········••1 
1111111111111111.■■••···· ••••••• 

11111111111Aff~ ••••••••••••• 
ll111111111111111 

II 111111111111111111• • ■ ••1 

DULLES RAIL TRANSIT SYSTEM 

DESIGN & CONSTRUCTION SCHEDULE 

i 

CONSTlLCTlON COST 

-----

$5,390,000. 
... -

2,776/JOO. 

11,225,000. 

5,345,IXXI. 
-

680,000. 

5,025,000. 

4,910.000. 

20,905,000. 
---

I 1,oeo.ooo. 

21,150.000. 

1,750,000. 

17,675,000. 

665,000. 

700,000. 

8,879,500. 

800,000. 

··-·- . 
--

AU0JST 29, 1985 



• 

, 

Figure 1.8 in Chapter One illustrates the basic costs of the 
austere single track LRT system initially considered as a guideway 
option. Additional features were considered to upgrade the 
austere system. This menu of possible additional features and 
their costs are shown in Figure 1.9 also in Chapter One. 
Subsequent definition of the LRT system used for schematic 
engineering expanded the basic source data from which these two 
figures were extracted. The final definition of the proposed LRT 
system did not include all of the elements illustrated in either 
Figure 1.8 or Figure 1.9. 

Operating Plan 

The operating plan is a major input to patronage and operating 
cost estimation. It should be emphasized that the development of 
a final detailed operating plan is an iterative process, dependent 
on forecasts of patronage, operating revenue and capital cost. 
Issues of engineering and institutional feasibility will also 
shape the operating plan to be described at the time of 
implementation • 
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OPERATING AND MAINTENANCE COSTS 
DULLES LRT SYSTEM 

(1990 Costs in 1985 $) 

Conducting Transportation: 

1. Manager 
2. Shift Supervisors 
3. Dispatchers 
4. Station Agents 
5. Vehicle Operators 
6. Clerk 
7. Janitor 

Maintenance of Equipment: 

1. Manager 
2. Inspector/Shift 

Supervisor 
3. Body and Metal Work 

Repairman: (Doors, 
Windows, Floors, Seats) 

4. Traction Motor and 
Electric Device Repair­
man: (Motors, Contact 
Shoe, Lights, Signs) 

5. HVAC Repairman: 
(Heaters, Blowers, 
A/C) 

6. Mechanical Repairman: 
(Wheels, Axles, 
Couplings) 

7. Signals/Communications 
and Controls Repair­
man 

8. Cleaners (Night Shift) 

Quantity 

1 
3 
3 

23 
20 

1 
1 

52 

Unit 
Cost 

$ 35,000 
30,000 
25,000 
17,500 
22,500 
17,500 
15,000 

Direct Labor $1,085,000 
Overhead@ 65%* 705,250 
Materials 100,000 
Sub Total $1,890,250 

1 
2 

2 

2 

2 

2 

2 

4 
17 

$ 35,000 
25,000 

19,000 

23,000 

21,000 

19,000 

25,000 

15,000 

Notes: 1 per shift except for Manager and Cleaners 

Direct Labor $ 
Overhead@ 65%* 
Materials, 

expendable 
Sub Total $ 

2-8. 

359,000 
233,350 
200,000 

792,350 

Total Cost 

$ 35,000 
90,000 
75,000 

402,500 
450,000 

17,500 
15,000 

$1,085,000 

$ 35,000 
50,000 

38,000 

46,000 

42,000 

38,000 

50,000 

60,000 
$ 359,000 

It 
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OPERATING AND MAINTENANCE COSTS 
DULLES LRT SYSTEM 

(1990 Costs in 1985 $) 
(Continued) 

Maintenance of Ways & Structure: Quantity 

1. Manager 
2. Track and Structures 

Inspection/Maintenance 
3. Power System Inspection/ 

Maintenance 
4. Communication & Signal 

Inspection/Maintenance 

General & Administrative: 

1. Senior Managers: 
GM, Fin., Pers. & Adm. 

2. Administrative Staff, 
2 @ Section 

Additional O & M Costs: 

l 
3 

2 

2 

Direct Labor 
Overhead@ 651* 
Sub Total 

3 
6 

Direct Labor 
Overhead@ 651* 
Supplies, Mail 

Phone 
Sub Total 

Salary 

$ 35,000 
20,000 

25,000 

27,500 

$200,000 
130,000 

$330,000 

$40,000 
15,000 

$210,000 
136,000 
10,000 

$356,500 

$ 35,000 
60,000 

50,000 

55,000 

$120,000 
90,000 

$210,000 

1. Char ·service - Buildings, Stations, Fixed Facilities: 
Average Corridor Price 0.60/SF - Buildings 
5 Stations; 4 Buildings - $120,000 

2. Utility Costs (Except Traction Power): 
5 Stations Plus Parking; 4 Buildings 
$10,000/month - $120,000 

3. System Security: 
Assume 3/Shift X 3 Shifts= 9 + 2 = 11 Employees 

11 X $25,000 Salary= 
121 Holidays= 
Fringes@ 341 = 

Add for Veh.; Equip.= 
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33,000 
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OPERATING AND MAINTENANCE COSTS 
DULLES LRT SYSTEM 

(1990 Costs in 1985 $) 
(Continued) 

4. Insurance: 
Assume Operating/General Liability Insurance 
$275,000/Year 

5. Contract Maintenance 
Allow $250,000/Year (1) Escalate - Conservative 

6. Traction Power service: 
Allow $300,000 Per Year 
(To Be Verified by VEPCO) 

Recapitulation: 

Conducting Transportation 
Maintenance of Equipment 
Maintenance of Ways & Structures 
General & Administrative 
Char Service 120,000 
Utility Costs 120,000 
System Security 450,000 
Insurance 275,000 

$1,890,250 
792,350 
330,000 
356,500 

Contract Maintenance 
Traction Power Utility Costs 

250,000 
300,000 

Total O & M Costs (1985 $) $4,884,100 

*Overhead: 

Holidays, vacation, Sick Leave = 12% 
Fringe Benefits • 34% 
Rent, Repair and Maintenance = 19% 

65% 

These costs are significantly lower than costs for similar 
service provided by a public authority. Among the reasons for 
the differences are a private sector compensation package, 
flexible work rules allowing reduced staffing levels and a 
private sector commitment to cost control, 

Operating Costs 

Operating costs were based upon patronage requirements, level 
of service, running times and hours of service. The following 
tables reflect the labor materials and supplies cost build-up 
for the operating cost estimate. 
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Travel Demand Estimates 

The results of the ridership and revenue forecasts are 
important inputs to evaluating the feasibility of the proposed 
privately-financed and constructed light rail service between 
Dulles International Airport and the West Falls Church 
Metrorail station. Estimates of operating revenue provide the 
basis for evaluating the need for additional revenue sources to 
finance and operate the service. Ridership projections are 
needed both to design a cost effective and revenue maximizing 
service, and to permit realistic estimates of capital and 
operating costs. Ridership estimates for individual travel 
market segments will enable the communities involved, with the 
assistance of UMTA, to evaluate the ability of proposals to 
satisfy many diverse objectives. 

The study team conducted a detailed review of transportation 
services currently available in the Corridor and has contacted 
representatives of many state/local agencies, Federal agencies 
and transportation providers, including: 

o UMTA; 
o FAA: 
o WMATA; 
o Washington Council of Governments (WashCOG); 
o Virginia Department of Highways and Transportation; 
o Fairfax County Office of Transportation; 
o Fairfax County Office of Research and Statistics; 
o Loudoun County Department of Planning; and 
o Washington Flyer, Inc. 

The review covered the highway system, fixed route transit 
services offered by WMATA and private operators, airport 
limousines and taxis, and other relevant services. Data 
concerning ridership on all existing travel modes in the 
Corridor, including highway traffic counts, ridership counts 
from WMATA and privately operated bus lines, ridership data on 
airport taxis and limousines, and other relevant travel data 
were examined. Fare and service levels for each of these 
travel modes have been collected from the appropriate agencies 
and/or operators. Previous studies of ridership on proposed 
transit lines in this Corridor, as well as studies of ridership 
on transit lines serving airports and regional shopping centers 
around the county were also collected and reviewed. In 
addition, studies by agencies such as WashCOG, which include 
forecasts of travel in the Dulles Access Road Corridor were 
examined. 

The success of the proposed Dulles light rail line is dependent 
on its ability to tap a number of distinct market segments for 
ridership. These market segments face different sets of travel 
choices and can be expected to respond very differently to 
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changes in fare and service levels represented by 
implementation of new service. In terms of function, the 
proposed line will provide access to Dulles Airport for 
passengers, visitors and employees, access to the Metro system 
for commuter and non-work travel from Fairfax and Loudoun 
County to downtown Washington and major Northern Virginia 
destinations (e.g., Pentagon, Rosslyn, Crystal City) and access 
to destinations within the Corridor served by the line for 
commuter and non-work trips made by persons residing within and 
to the east of the Corridor. 

2-12 



DULLES AIRPORT ACCESS STUDY 
PRIMARY LOCAL DATA SOURCES 

WMATA Metrobus route schedule 1984-85 

WMATA Metrobus route passenger counts 1984-85 

WMATA 1984 Metrorail passenger survey 

Office of Research & Statistics, Fairfax County, Virginia, 
"1984 Standard Reports." 

Loudoun County Department of Planning, Zoning & Community 
Development, "Population Analysis Technical Study,: January 
7, 1985. 

Office of Transportation, Fairfax County, Virginia, "Land Use, 
Travel, and Transportation Implementation in Fairfax 
County: Trends and Forecasts,• January 1984. 

Washington Council of Governments (COG) Round III Cooperative 
Socio-Economic Forecasts 

Washington COG, "Employment Changes in Metrorail Station Areas 
1976-1980," August 1984. 

Washington COG, "Commercial Development Trends 1972-1982," 
December 16, 1983. 

Washington COG, "Travel Findings Report Update: Changes in 
Travel Behavior," September 1983. 

Washington COG, "Metrorail Area Planning," August 1983. 

Washington COG, "1984 Beltway Cordon Count of Vehicular and 
Passenger Volumes," December 1984. 

Washington COG, "Washington-Baltimore Airports Passenger 
Activity 1979-1984," February 1985. 

Vollmer Associates, Dulles Toll Road Users Survey, 1985. 

Dulles Airport Access Road Outer Parallel Toll Roads 
Environmental Impact Statement. 

Howard Needles Tammen & Bergendoll, "Dulles International 
Airport Access Study,• June 1978. 

Peat, Marwick, Mitchell & Co., "Metrorail Alternatives 
Analysis,• August 1978. 
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"Metrorail Alternatives Analysis K Route Draft Technical 
Report," October 14, 1977. 

Day & Zimmerman, "Dulles Airport Rapid Transit Service Study," 
July 1971. 

Regional Plan Association, "Urban Rail in America," 1980. 

Washington COG, "Urban Transportation Planning Package - File 
4a." 

National Capital Region Transportation Planning Board and 
Washington COG, "Long Range Transportation Plan 
Re-evaluation," December 1982. 

Washington COG, "Washington-Baltimore Regional Air Passenger 
Survey," September 1982. 

Washington COG, "Washington-Baltimore Regional Air Passenger 
Survey: Analysis of Findings," February 1984. 

U.S. Department of Transportation (D.O.T.) Transportation 
Systems Center, "An Analysis of 

Demand for Airport Bus Services at Washington National and 
Dulles International Airports," January 1984. 

Washington COG, "Travel Times Between Activity Centers," March 
1982. 
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The segmentation scheme used for the Dulles study included the 
following markets: 

0 

0 

0 

0 

0 

0 

0 

0 

Airport passengers/visitors; 
Peak period commuters travelling to downtown 
Washington; 
Peak period commuters travelling to Rosslyn, Pentagon, 
and Crystal City; 
Peak period commuters travelling within the Corridor 
including Dulles employees; 
Peak period commuters travelling into the Corridor 
from destinations south and east (e.g., D.C., 
Arlington including Dulles employees); 
Off-peak travel to and from destinations outside the 
Corridor; 
Off-peak travel within the Corridor; and 
Travel generated by new development within the 
Corridor, as well as new development associated with 
financing the light rail line. 

In addition, the methodology segmented existing ridership by 
mode of access for the commuter markets. Because each "access 
market" is forecasted separately, estimates are provided of 
auto and bus access markets at each LRT station. 

Two of the key considerations in market segment definition were 
discussed above. These were maximizing the utility of the 
forecasts for designing the facility, and the need to be able 
to take into account different behavioral responses of 
travellers to the proposed service improvements. Other factors 
were also considered in the market segmentation scheme, 
including: 

o Separation of travel by geographic area and trip 
purpose is important in calculating benefits to 
various user and non-user groups and political 
jurisdictions. For example, estimates of travel 
generated by new development near stations are 
important in devising plans for benefit-sharing or 
special assessment districts. Another example where 
it is important to separate travel with-in and beyond 
the Corridor is that although WMATA will not be 
operating the Dulles Line, a large number of transfers 
between the two systems may make some type of fare 
policy coordination desirable. Similar considerations 
apply to feeder/circulator bus service in the Corridor 
since the provider of this service is uncertain. 
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0 The availability of data on certain travel markets may 
not always be what is desired. That is, while 
segmentation of certain markets may be desirable from 
a technical standpoint, the available data may not 
support the most accurate estimates of ridership for 
the particular market segment. For example, the 
travel characteristics of airport users and airport 
visitors may differ, making it desirable to analyze 
separately these markets. Howeve·r, for this study, 
visitors and passengers were being combined into a 
single market because of the lack of a separate data 
base on visitors. 

Sources of the data used to forecast travel for each market 
segment are: 

o Airport passengers/visitors 

1981-82 Washington-Baltimore airport passenger 
survey 
FAA and WashCOG forecasts for Dulles travel 
Mode split data for National and other U.S. 
airports with transit service (e.g., Chicago 
O'Hare, Cleveland, Philadelphia, N.Y. Kennedy) 

o Peak period Washington commuters 
o Peak period Northern Virginia commuters 

Base-year WMATA ridership counts 
WashCOG and Fairfax County population and 
employment forecasts 
Census journey-to-work data 
Dulles Toll Road survey 
VDH&T traffic counts 

o Peak period commuters travelling into the Corridor 

WMATA base-year bus ridership counts for outbound 
service 
WashCOG and Fairfax County employment forecasts 
Census journey-to-work data 
VDH&T traffic counts 

o Off-peak travel into and out of Corridor 
o Off-peak intra-Corridor travel 

WMATA base-year bus ridership counts for Tyson's 
Corner and other suburban areas 
WMATA on-board Metro survey (off-peak) 
VDH&T traffic counts 
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The development of the forecasting model included estimation of 
elasticities of travel demand with respect to key transit and 
highway price and service characteristics and estimation of 
transit travel from new land development and transit services. 
The proposed LRT line would cause changes for Corridor riders 
in fares, travel time and out-of-vehicle time; and in the 
number of transfers faced during a trip. New transfers take a 
variety of forms, including the West Falls Church Metrorail 
station and the implementation of feeder and/or circulator bus 
service at Reston/Herndon and Tyson's Corner. The transfer at 
West Falls Church will require patrons to walk from the median 
of the DAAR at its intersection at I-66 via tunnel to the 
current WMATA bus drop off area. 

It was assumed that current routing and scheduling of services 
in the Corridor would be modified in response to the 
availability of the new LRT service. This means, for example, 
that express buses currently providing service between 
Res tor, 'Herndon and Washington would be terminated and feeder 
bus sec,ice would be implemented between those neighborhoods 
now ,,erved by the express bus service and the nearest LRT 
stat]~ns. Service frequency for current bus riders would be at 
leas equivalent. 

To the extent possible, forecasting relationships were 
developed by market segment to analyze the locations in the 
Corridor where the improvement in transit service represented 
by the proposed light rail line would attract new passengers. 
Certain relationships were relatively well-established, such as 
fare elasticities which are used by WMATA in developing revenue 
forecasts. Several other sources were used to estimate demand 
elasticities for service level variables, including: 

o Cross-sectional analysis of U.S. Census journey-to-work 
data; 

o Survey data, Metrorail impact studies, and modelling 
documentation reports from the Washington region; and 

o Elasticities developed for airport access services. 

In addition to elasticities, which were useful for estimating 
the incremental impact of service changes on base levels of 
transit ridership, trip generation rates and mode split data 
were collected for use in the forecasting process. 
Relationships identified in other transit-served parts of 
Northern Virginia through analysis of the UTPP journey-to-work 
data were used where base levels of transit ridership data were 
insufficient to apply the incremental method. In some cases, a 
combination of techniques were applied in order to check the 
output of different methods. Both incremental and synthetic 
methods were used, forecasting the currently served 
Reston-Washington and Heston-Northern Virginia markets. The 
results obtained by the two methods in this case were within 
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10% of each other. Understanding and explaining any 
differences between the methods will serve to enhance 
confidence in the final forecasts. 

WashCOG's revised Round III forecasts (September 1985) were 
used for growth factoring since they include data for the 
entire region and are recognized as "official" forecasts. 
These forecasts include revisions requested by both Fairfax and 
Loudoun Counties in July and August, 1985, which increased the 
original Round III Population and Employment forecasts. These 
revisions were made on the basis of recent growth, which has 
been much greater than originally forecast. Current Corridor 
population is 175,783 with employment of 90,092. The year 2000 
forecasts are 210,066 for population and 167,592 for employment. 

The following tables provide the data sources used in the 
ridership projections (Table 2-1), the WashCOG Round III 
projections for population and employment (Table 2-2), the 
input assumptions used in the models (Table 2-3) and the 
ridership forecasts (Table 2-4 through 2-10). 
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TABLE 2-1 

PRIMARY DATA SOURCES USED IN DEVELOPING RIDERSHIP FORECASTS 

Data 

Current WMATA Ridership 

Current Dulles Limousine/ 
Airport Bus Ridership 

Work Trip Modal Splits 

Household Income 

Population, Household 
and Employment Forecasts 

Dulles Passenger Forecasts 

Sources 

o WMATA Bus Operations 
o 1984 MetroRail Survey 
o WMATA Office of Planning 

and Development 

o Federal Aviation 
Administration 

o Washington Flyer, Inc. 
o WashCOG, 1981-1982 

Baltimore-Washington 
Regional Airport Survey 

o 1980 U.S. Census 
Journey-to-Work Survey 

o 1980 U.S. Census of 
Population and Housing 

o Fairfax County Office of 
Reseach and Statistics 

o WashCOG Round III Forecasts 
o Revised Round III Forecasts 

prepared by Bellomo-McGee, 
Inc. in cooperation with: 

Fairfax County Office of 
Comprehensive Planning 
Fairfax County Office of 
Research and Statistics 
Fairfax City Office of 
Planning 
Fall Church Planning 
Department 

- Loudoun County Office of 
Planning and Zoning 

o FAA Metropolitan Washington 
Airports Engineering 
Department 
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TABLE 2-2 
DULLES CORRIDOR STUDY REVISED ROUND III SOCIO-ECONOMIC DATA 

POPULATION POPULATION EMPLOYMENT EMPLOYMENT 
ZONE 1985 2000 1985 2000 

Dulles 1,143 3,106 6,154 8,341 

Route 28 17,664 18,294 6,636 26,762 

Herndon 16,992 26,914 4,105 10,738 

Res ton 53,741 73,567 14,955 32,986 

Hunters Mill 18,664 20,520 2,312 3,680 
~ 

Tyson's 31,706 33,412 49,022 78,131 

w. Falls Church 35,873 34,253 6,908 6,954 

CORRIDOR 175,783 210,066 90,092 167,592 
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TABLE 2-3 

INPUT ASSUMPTIONS 

Fare (In 1985 $): $1.50 for all trips using the line between 
West Falls Church and Route 28 plus the 
WMATA zone fare for trips transferring at 
West Falls Church Station 

Light Rail Service: 

Time of Day 
6 a.m. - 9 a .m. 
9 a.m. - 4 p.m. 
4 p.m. - 7 p.m. 
7 p.m. - 9 p.m. 
9 p.m. - MID 

$3.50 for all trips to and from Dulles 

$100% of potential fare revenue is 
collected, no fare discounts 

Headway !Min· l Cars,:'.'.Train 
10 3 
12 3 
10 3 
12 3 
15 3 

Running Time (Inbound only shown) 
Peak Period 

Station 

West Falls Church 
Tyson's Corner 
Hunters Mill Road 
Reston 
Herndon 
Route 28 
Dulles Terminal 

Bus Feeders: 

Station 

West Falls Church 
Tyson's Corner 
Hunters Mill Road 
Reston 
Herndon 
Route 28 
Dulles Terminal 

Running Time (Min.) Mileage 

5 
10 
13 .5 
16 
18.5 
21 

Headway !Min.) 

4 
8 

10.9 
13.5 
15 
16.5 

Peak Off Peak 

MetroRail Transfer 
20 24 
10 24 
10 24 
20 36 
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TABLE 2-3 

INPUT ASSUMPTIONS 
-CONTINUED-

Bus System Modifications: 

In developing patronage and operating revenue forecasts, it was 
assumed that those WMATA services which would be competing with 
the LRT system would either be modified or eliminated. It was 
also assumed that feeder bus service would be provided to and 
from LRT stations at Herndon, Reston, Hunters Mill Road and 
Tyson's Corner. This service would cover, at a minimum, the 
areas now covered by WMATA service, and headways would be equal 
to or better than those provided by WMATA. No assumptions were 
made concerning the provider of the feeder bus service. 

Rail Tr ans fer: 

o A direct transfer will be available between the LRT system 
and MetroRail at West Falls Church. 

Parking: 

The following number of parking spaces will be available for 
LRT line users: 

Tysons's Corner 
Hunters Mill Road 
Res ton 
Herndon 
Route 28 

TOTAL 

300 
500 
800 
600 
800 

3,000 

Annualization factors: 

0 Annual ridership for non-airport passengers is 265 times 
daily ridership. This factor adjusts for differences in 
ridership between workday, holidays and weekends. Daily 
ridership is estimated for a typical workday. 

o Annual ridership for airport passengers is 365 times daily 
ridership (airport forecasts are developed from annual 
passenger data) since airport traffic does not decline on 
the weekends to the same extent as general worktrips. 
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RIDERSHIP AND OPERATING REVENUE FORECASTS 

Forecasts are presented in Tables 2-4 through 2-10. A brief 
description of each table is listed below: 

Table 2-4: 

Forecasts of total daily LRT line ridership and annual LRT line 
ridership (for each year between 1990-2010). 

Table 2-5: 

Forecasts of daily LRT line ridership and annual LRT line 
ridership of passengers travelling to or from Dulles Airport 
(for each year between 1990-2010). 

Table 2-6: 

Percent of peak period passengers to D.C. and Northern Virginia 
destinations boarding at each LRT line station. 

Table 2-7: 

Percent of peak period passengers travelling within the 
Corridor boarding and alighting at each LRT line station. 

Table 2-8: 

Percent of peak period passengers travelling into the Corridor 
alighting at each LRT station. 

Table 2-9: 

Rail transit modal splits at u.s. Airports. 

Table 2-10: 

Dulles Corridor Study ridership and revenue by market segment • 
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TABLE 2-4 
ACCESS ROAD ALIGNMENT 

-=----=---=---=------------=--==--=a=a•=---------=-=---=---=-----
DULLES CORRIDOR STUDY 

ANNUAL LRT RIDERSHIP AND REVENUE FORECASTS 
=====================a=========================================== 

~ 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

2000 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

DAILY RIDERSHIP 

10,763 
11,099 
11,435 
11,771 
12,108 
12,444 
12,780 
13,117 
13,453 
13,789 

14,126 

14,368 
14,611 
14,853 
15,096 
15,339 
15,581 
15,824 
16,067 
16,309 
16,552 

ANNUAL RIDERSHIP 

2,950,731 
3,049,064 
3,147,397 
3,245,729 
3,344,062 
3,442,394 
3,540,727 
3,639,060 
3,737,392 
3,835,725 

3,934,058 

4,007,572 
4,081,087 
4,154,602 
4,228,117 
4,301,632 
4,375,147 
4,448,661 
4,522,176 
4,595,691 
4,669,206 
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(1985 $) 
ANNUAL REVENUE 

$5,146,280 
$5,361,044 
$5,575,809 
$5,790,574 
$6,005,338 
$6,220,103 
$6,434,868 
$6,649,632 
$6,864,397 
$7,079,162 

$7,293,926 

$7,471,464 
$7,649,002 
$7,826,540 
$8,004,078 
$8,181,616 
$8,359,154 
$8,536,693 
$8,714,231 
$8,891,769 
$9,069,307 
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TABLE 2-5 
ACCESS ROAD ALIGNMENT 

================================================================ 
DULLES CORRIDOR STUDY 

ANNUAL LRT AIRPORT RIDERSHIP AND REVENUE FORECASTS 
================================================================ 

YEAR 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

2000 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

DAILY 
RIDERSHIP 

987 
1,079 
1,171 
1,263 
1,355 
1,447 
1,539 
1,632 
1,724 
1,816 

1,908 

2,000 
2,092 
2,184 
2,277 
2,369 
2,461 
2,553 
2,645 
2,737 
2,829 

ANNUAL 
RIDERSHIP 

360,091 
393,724 
427,357 
460,990 
494,623 
528,256 
561,888 
595,521 
629,154 
662,787 

696,420 

730,053 
763,686 
797,319 
830,952 
864,584 
898,217 
931,850 
965,483 
999,116 

1,032,749 

(1985 $) 
ANNUAL 

REVENUE 

$1,260,319 
$1,378,034 
$1,495,749 
$1,613,464 
$1,731,179 
$1,848,895 
$1,966,610 
$2,084,325 
$2,202,040 
$2,319,755 

$2,437,470 

$2,555,185 
$2,672,900 
$2,790,615 
$2,908,330 
$3,026,045 
$3,143,761 
$3,261,476 
$3,379,191 
$3,496,906 
$3,614,621 

--=-==-=--=----------------=------==a••=•==-==--------------
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TABLE 2-6 
ACCESS ROAD ALIGNMENT 

-=-------------------======--============================== 
ORIGINS OF COMMUTERS FROM DULLES CORRIDOR 

TO DC AND NORTHERN VIRGINIA 
=========================================================== 

PCT. OF BOARDING 
STATION PASSENGERS 

1 DULLES 0.0% 

2 ROUTE 28 8.9% 

3 HERNDON 19.5% 

4 RESTON 51.2% 

5 HUNTER 11.6% 

6 TYSONS 8.7% 

100.0% 

======================================================-========= 
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TABLE 2-7 
ACCESS ROAD ALIGNMENT 

================================================================ 
ORIGINS AND DESTINATIONS OF LRT COMMUTERS 

TRAVELLING ENTIRELY WITHIN DULLES CORRIDOR 
================================================================ 

PCT. OF BOARDING PCT. OF ALIGHTING 
STATION PASSENGERS PASSENGERS 

1 DULLES 0.0% 3. 7% 

2 ROUTE 28 12.0% 3 .1% 

3 HERNDON 21.0% 14.2% 

4 RESTON 34.0% 19.3% 

5 HUNTER 10. 7% 2 .1% 

6 TYSONS 6.2% 51.6% 

7 W. FALLS 16.2% 6.1% 

100 .o % 100.0% 
======•=•========~=====•z===••=•=========a==================•••= 
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TABLE 2-8 
ACCESS ROAD ALIGNMENT 

================================================================ 
DESTINATIONS OF LRT COMMUTERS 

TRAVELLING FROM DC AND N. VA TO THE DULLES CORRIDOR 
================================================================ 

PCT OF ALIGHTING 
STATION PASSENGERS 

1 DULLES 1.4% 

2 ROUTE 28 2.4% 

3 HERNDON 8.3% 

4 RESTON 34.4% 

5 HUNTER 3.3% 

6 TYSONS 50.2% 

7 W. FALLS 0.0% 

100.0% 

===================================s============================ 
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TABLE 2-9 

PERCENTAGE OF AIRPORT PASSENGERS USING 
RAIL FOR AIRPORT ACCESS 

DULLES (LOW ESTIMATE) 

Philadelphia 

DULLES (EXPECTED LEVEL) 

New York JFK (JFK Express) 

DULLES (HIGH ESTIMATE) 

Boston 

Cleveland 

Chicago O'Hare 

Washington National 
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3. 7% 

4.5% 

4.6% 

5.0% 

5.5% 

6.0% 

6.0% 

6.5% 

9.4% 



TABLE 2-10 

DULLES CORRIDOR STUDY 
RIDERSHIP AND REVENUE BY MARKET SEGMENT 

DAILY PERCENTAGE 
RIDERHIP OF DAILY 

MARKET SEGMENT YEAR 2000 RIDERSHIP 

Airport Passengers 1,908 13. 5% 

No. Virginia Commuters 1,246 8.8% 

Washington Commuters 5,576 39.5% 

Commuters Within Corridor 2,436 17 .2% 

Commuters to Corridor 1,880 13 .3% 

Off-Peak Within Corridor 610 4.3% 

Off-Peak to Corridor 470 bll 

14,126 100% 
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PERCENTAGE 
OF ANNUAL 

REVENUE 

33.4% 

6.8% 

30.4% 

13.3% 

10.2% 

3.3% 

l.:.ll 

100% 
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Operating Revenues 

Initial fare assumptions as included in the proposed Operating 
Plan definition were modified based on the results of the 
initial forecasts, and on the potential for a revenue 
maximizing fare structure. The refined fare assumptions were 
used in developing the final set of forecasts. Operating 
revenue, like ridership, was estimated on an origin-destination 
pair basis in order to determine which stations and line 
segments are most productive. The following table reflects the 
mid range revenue projection for the proposed project. 

TABLE 2-11 

FORECAST OF ANNUAL OPERATING REVENUE 
(constant 1985 $) 

TRAVEL TO DULLES CORRIDOR TRAVEL 
YEAR ANNUAL REVENUE ANNUAL REVENUE 

1990 $1,260,319 $5,146,280 
1991 1,378,034 5,361,044 
1992 1,495,749 5,575,809 
1993 1,613,464 5,790,574 
1994 1,731,179 6,005,338 
1995 1,848,895 6,220,103 
1996 1,966,610 6,434,868 
1997 2,084,325 6,649,632 
1998 2,202,040 6,864,397 
1999 2,319,755 7,079,162 
2000 2,437,470 7,293,926 
2001 2,555,185 7,471,464 
2002 2,672,900 7,649,002 
2003 2,790,615 7,826,540 
2004 2,908,330 8,004,078 
2005 3,026,045 8,181,616 
2006 3,143,761 8,359,154 
2007 3,261,476 8,536,693 
2008 3,379,191 8,714,231 
2009 3,496,906 8,891,769 
2010 3,614,621 9,069,307 

2-31 



TYSON'S CORNER ALIGNMENT VARIATION 

The Task Force directed the consultant team to examine the 
costs and benefits of routing the LRT through the Tyson's 
Corner activity center. An alignment following Route 123 and 
Route 7 was considered. Incremental capital costs were 
estimated to be approximately $70 million. The incremental 
ridership was projected to be 1500 per day. Tyson's Corner 
represents an excellent opportunity for joint development, 
perhaps at such a level as to cover the costs of construction 
financing. Future studies should examine the Tyson's diversion 
in much greater detail. 
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CHAPTER 3: PLAN OF FINANCING 

FINANCING CONCEPT 

The objective of this Chapter is to determine if a financial 
structure utilizing private sector participation could be 
designed as a substitute for a publically financed system. The 
goal was to determine whether the techniques of privatization 
developed for other public services such as waste water 
treatment facilities were applicable to transit. Secondly, and 
as addressed in Chapter 4, this study examined mechanisms which 
will ensure that beneficiaries of the transit services, both 
users and non-users, pay for an equitable share of the proposed 
improvements. 

The privatization of public services is not primarily a 
financing technique. It is an alternative method of service 
delivery. The principal reason for u~dertaking the private 
delivery of an otherwise public service is to reduce the unit 
cost of providing that service to its user. In the case of 
transit, where, as a matter of policy, the user does not bear 
the full cost of service, the objective is to reduce the level 
of system expense to the public sponsor. This reduction to the 
public sector can come through cost reductions and/or 
replacement of public sector support by payments from non-user 
beneficiaries. Privatization is an effective tool of cost 
reduction. It is not, however, a substitute for the ability to 
charge direct system users the cost of service. The purpose of 
private service delivery in transit is to lower the 
construction cost of new systems and to operate in a more 
efficient manner. The feasibility question facing this study 
was whether the savings from private operation would be 
sufficient to warrant the use of the private sector approach 
over more traditional approach. It was not to show how a 
subsidized public service could be turned into a profit making 
Private enterprise. 

Private sector initiatives in transit entail the creation of 
co-venture partnerships. As in any partnership there is a 
sharing of benefits. For the public sector, the incentive is a 
lower cost for a specified level of service. For the private 
sector, there is the promise of a reasonable rate of return on 
investment. For both parties there must be an acceptable 
allocation of risk. 

The design objective in any privatization transaction is to 
strike a balance in the sharing of the benefits. For this 
study, the goal was to design a financing structure which 
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minimized, to the greatest feasible extent, the contribution 
required from the public sponsor. The constraint was the 
minimum equity return required by the private owner. A 
companion objective was to allocate risk in a fashion such that 
the private owner assumed the risks traditionally borne by the 
private sector: namely, cost overruns and escalating operating 
deficits. The design criteria specified no Federal 
assistance. Financing was to rest solely on the basis of the 
private economics of the transaction. 

Private sector involvement in the financing and operation of 
public services can lead to lower costs. The primary means for 
achieving better economics are (1) utilization of the tax 
benefits associated with the private ownership of capital 
assets, (2) lower construction costs, and (3) operating cost 
savings coming from greater productivity and management 
efficiency in the operation of the system. 

Cost savings are also achieved by substituting market 
competition for federal regulation. The RFP procurement 
process in Appendix A is designed to create a competitive 
environment within which to negotiate the co-venture 
partnership agreement. One of the primary benefits of 
privatization is the effective deregulation of the service. 

The concept underlying the financial strategies presented in 
this report may be simply stated. It is to fully utilize the 
tax advantages and incentives for efficient operation which 
accrue from private ownership to offset the lack of available 
capital assistance. The structuring goal is to reduce, if not 
eliminate, the public sector cost of offering transit service 
to the maximum extent feasible through the use of the cost 
reduction efficiencies associated with the private ownership 
and operation of the transit facilities. 

FINANCING STRUCTURE 

The financial framework described in this section is designed 
to: 

(1) establish private ownership of the system: 

(2) provide for the capital financing of the facilities; 

(3) reflect the contract structure which provides for the 
allocation of financial and operating risk between 
participants: 

(4) determine the flow of funds among tne parties to the 
transaction: and 
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(5) result in the lowest possible public sector 
contribution. 

Ownership 

This report anticipates the use of a competitive process to 
select a private developer to undertake the design, financing, 
construction and operation of the mass transit facility. This 
report assumes the creation of a Transportation District, as 
provided by Section 15.1 of the Code of Virginia, comprised of 
the local government jurisdictions in the Dulles Corridor. It 
should be noted that this assumption was made for illustrative 
purposes. The ultimate decision would have to be made by the 
local political jurisdictions. The Transportation District, 
acting under Service Agreements with its member jurisdictions, 
would issue a Request for Proposals to solicit private 
development proposals for mass transit service. The RFP would 
require that developers propose privately designed and financed 
systems that would remain in private operation. The terms of 
agreement between the Transportation District and the Private 
Owner would be reflected in a Full Service Contract. Under the 
terms of the Service Contract, upon the receipt of specific 
transportation services, the Transportation District would pay 
a Service Fee to the private owner. Payment of the fee would 
be conditioned upon the delivery of transit service so as to 
not constitute a debt obligation of the Transportation District. 

The Service Contract will grant to the winning proposer the 
exclusive right to build and operate a mass transportation 
facility in the Dulles Corridor. The RFP and response will set 
forth the specific terms and requirements for the service. In 
general, wide latitude will be given to bidders to propose the 
most cost effective system. Part of the flexibility inherent 
in the RFP is the form of private sector ownership which may be 
used. In general, the RFP calls for (i) 100% vendor ownership, 
(ii) limited partnerships, or (iii) use of a leveraged lease. 
For this report, however, 100% vendor ownership is reflected 
for it is best suited for the allocation of financial risk 
described in the following section. It is important to note 
that the ultimate decision and selection of the specific 
financing structure is the right of the local communities and 
would be determined when and if the project is implemented. 

Private ownership is the underpinning for the benefits 
associated with the financial model described in the Report. 
Private ownership is what determines the availability of 
Federal Tax benefits and generates the incentive for more 
efficient management and operation of the system. The 
consequence of private ownership, however, is the loosening of 
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public control. To establish tax ownership, the private 
owner/operator must (i) have physical possession of the system, 
(ii) control its operation, (iii) benefit from the service, and 
(iv) bear the risk of non-performance. This financial model 
represents a trade-off between cost and control. In exchange 
for the delivery of public transit service at a lower aggregate 
cost to the public sector, control is granted to the private 
operator subject only to the performance standards specified in 
the Service Contrct which condition receipt of the Service Fee. 

Capital Financing 

Financing for the System is anticipated to come from three 
sources: 

(1) proceeds of tax-exempt Industrial Development Bonds 
issued by the Transportation District secured by a net 
revenue pledge of the system, guaranteed by the 
owner/operator, and insured under the terms of a new 
issue municipal bond insurance policy; 

(2) trade terms extended by an international export credit 
agency in conjunction with the sale of transit 
vehicles, taxable and subordinate; and 

(3) equity contributed by the owner of the system. 

The use of tax-exempt Industrial Development Bonds (!DB's) is 
proposed in order to access the lowest cost source of permanent 
financing currently available for this project. The tax-exempt 
bonds will be the senior, secured debt of the project. The 
cash flow presented in Appendix B demonstrates debt service 
coverage of no less than 1.40 times the net system revenues and 
1.20 coverage from the service fee alone. Coverage 
demonstrates to investors that the issuing entity has more than 
sufficient funds to meet the principal and interest payments on 
bonds and to cover ongoing operating costs. 

The credit quality of the !DB's - and indeed the ability to 
secure financing at all - will depend upon the source and 
quality of the revenues pledged or available to the 
Transportation District for payment of the Service Fee. The 
primary source of security for the !DB's will be the revenue 
collected by the private owner under the Service Contract. The 
credit securing the Service Fee in turn determines the 
willingness of the private owner to guanantee debt service on 
the bonds and influences the availability of municipal bond 
insurance. The alternative means of providing the Service 
Contract revenues are presented in Chapter Four and Appendices 
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C, o, and E. It is important to point out, however, that the 
selection of non-user beneficiary revenues depends as much on 
the needs for high credit quality as it does on local political 
acceptability. 

The use of senior, secured tax-exempt debt is kept to a minimum 
in this financing structure to reduce the aggregate level of 
debt service. The use of subordinated trade financing and a 
required equity contribution both serve to lower debt service 
expense. 

Trade financing is utilized to lower the cost of vehicle 
acquisition. Foreign supplier credits effectively substitute 
for tax-exempt financing because the rates are heavily 
subsidized to foster the export of capital goods. This form of 
financing is especially valuable for transit vehicles because 
they are otherwise non-qualifying assets under the Internal 
Revenue Code and are consequently ineligible for tax-exempt 
financing. Supplier credit also improves the economics of this 
structure for we believe it will be available on a subordinate 
basis with 1 times effective coverage net of the payment on the 
senior bonds. 

The equity contribution in this model is set at 25 percent of 
the present value of the construction fund draws. The equity 
contribution is paid in at the closing of the senior debt to 
eliminate any funding risk during construction. The present 
value calculation accounts for earnings during construction and 
neutralizes the timing of the contribution. 

With the structure of the Service Contract proposed in the RFP, 
even a modest equity contribution would serve to establish tax 
ownership of the project. The size of the equity contribution, 
therefore, was determined in relation to utilization of the tax 
benefits as a source of return on equity, consistent with the 
IRS rules concerning non-economic tax shelters. In other 
words, the recommended equity contribution is determined by the 
level of available tax benefits and by what we believe to be an 
acceptable cash return on the cost contributed. 

The financing structure reflects a clear priority order of 
capital and a conscious allocation of risk. The IDB's are the 
senior debt obligations and, while secured by a net revenue 
pledge, are payable primarily from the Service Fee. The vendor 
financing is subordinate to the public bond issue, but senior 
to the cash return to the equity investor, Debt service 
payments on the trade financing are dependent upon operating 
revenues of the system and are therefore more risky. The risk 
is offset by the purchase of the vehicles themselves, insofar 
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as favorable trade terms are intended to induce the selection 
of particular brands of equipment. The equity return takes two 
forms (i) tax benefits and (ii) net cash flow. With the 
initial investment in the system assets the principal tax 
benefits of the Investment Tax Credit, accelerated 
depreciation, and the deductibility of interest expense are 
determined. This structure, however, depends upon the 
continuing ability of the equity investor to utilize the tax 
losses generated by this project in the early years in order to 
chieve the full economic return anticipated. This means that 
the owner must have sufficient profits from other business 
activities to offset the tax credits and deductions generated 
by this project. In addition, the cash portion of the equity 
return comes solely from the farebox. Incremental changes in 
the realized level of patronage have a dramatic effect on the 
total return to the project owner. The service contract 
structure places the full risk of patronage on the 
owner/operator of the system. Increases in ridership from 
service improvements accrue directly to the system owner. 
Likewise, however, the risk of non-performance is borne 
exclusively by the private owner/operator of the facility. 

Contract Structure 

The contracts which establish and govern the relationship 
between the Transportation District and the Private 
owner/operator fall into three general catagories: 

(1) the service contracts which provide for the type, 
level and frequency of transit service; 

(2) the procurement contracts which serve as the basis for 
the design and construction of the facilities; and 

(3) the financing documents which establish the priority 
of the pledged revenues, determine the flow of funds 
and govern the repayment of the debt obligations and 
control the return to the equity investor. 

Service Contracts 

There are three primary service contracts in this financing 
structure. The first agreement is between the Transportation 
District and its member jurisdictions. This agreement, subject 
to the constraints of Section 15.1 of the Code of Virginia, 
sets forth the powers and responsibility of the Transportation 
District. The purpose of the agreement is to clearly delineate 
the role and objectives of each party. The requirements 
concerning transit service and local financial participation 
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are specified in this document. It is anticipated in this 
report that the local Service Agreement is the primary means 
through which the local jurisdictions enumerate their concerns 
relative to the drafting of the RFP. The Service Agreements 
will identify the service objectives and local planning and 
land use constraints which the private bidders must comply 
with. If there were to be local financing participation in the 
project its terms would also be set forth herein, This 
feasibility report, however, assumes no local financing 
assistance. The revenues to support the payment of the service 
fee are expected to come from a new source to be administered 
by the Transportation District, without secondary credit 
enhancement provided by the member jurisdictions. 
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The second Service Contract is the one between the 
Transportation District and the private owner. This contract 
is the primary document governing the relationship between the 
public and private partners. The Service Contract is a 
partnership agreement and will reflect the terms and conditions 
negotiated in the competitive RFP procurement process. The 
most significant features of the contract are (1) the grant of 
power to build and operate the system, (2) the service 
parameters, and (3) the obligation to pay the service fee upon 
delivery of the service. 

The third Contract would be an operations and maintenance 
agreement between the private owner and a contract operator, if 
actual running of the facility were to be sub-contracted. 

Construction Contracts 

Construction of the physical transit facilities will require at 
least three primary legal agreements: 

(1) the grant of easement for the right-of-way from the 
F.A.A. to the private owner; 

(2) the construction contract between the project 
developer and the builder; and 

(3) the acquisition and purchase agreement for the transit 
vehicles. 

The important consideration with respect to the construction 
contracts is that responsibility rests solely with the project 
owner. In none of the construction contracts is the 
Transportation District a party. One of the primary benefits 
of privatization is the deregulation of construction. The 
private owner is free to source equipment in the most cost 
effective manner and to build on a more rapid basis to save 
money, free of the financing concerns imposed by the artificial 
funding parameters imposed by the annual appropriations process 
used by the Federal Government and the attendant Federal 
regulations. 

The private management of this construction program can save a 
considerable amount of money. With 100% financing in place 
before construction begins, scheduling can be much more 
efficient, and the aggregate time to build can be reduced. 

An additional factor concerning the construction contract is 
that with a cooperative management structure and a team 
approach a private developer can reduce the cost of building 
the system. In public construction projects the price reflects 
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the considerable uncertainty facing the builder when dealing 
with the various public procurement restraints and uncertain 
levels of funding. 

A further benefit in this contract approach is the transfer of 
construction risk from the public to the private sector. The 
management of the project rests with the owner. The risk of 
cost overruns and completion delays rests with the builder. 
The use of fixed-price, guaranteed delivery construction 
contracts substantially protects the Transportation District 
from construction risk. 

Financing Documents 

The financing documents relate specifically to the three 
sources of capital used to fund construction. 

Tax-Exempt Debt A trust indenture between the Transportation 
District and a trustee - acting on behalf of the bondholders -
will set the terms for the issuance of the tax-exempt debt. 
The granting clause of the indenture will provide the pledge of 
revenues to secure the indebtedness. The proceeds of the bond 
issue will be loaned to the Private Owner of the transit system 
under the terms of the Loan Agreement. To enhance the security 
of the bonds the Loan Agreement may provide for a net billing 
arrangement whereunder the Service Fee is used to first pay 
debt service on the bonds with the residual paid directly to 
the owner/operator. The system owner would continue to be 
liable for loan payments from operating revenues if the 
Transportation District were unable to meet debt service 
requirements from the Service Fee revenues. The private 
owner/operator assumes the credit risk of the Transportation 
District under this structure. A direct corporate guarantee of 
the IDB's is preferable for credit reasons. This, however, is 
a sensitive structuring point and would be worked out in the 
RFP process. There is a trade-off between the credit quality 
of the non-user beneficiary revenues collected by the 
•rr ansportation District and the need for additional credit 
enhancements including a corporate guarantee by the developer 
ar.d m1.:.nici?al bond insurance. 

Trade Financing The purchase of the transit vehicles presents 
a7 opportunity to reduce the aggregate level of public bonds 
which must be sold on a senior lien basis. Most recent 
purchases of transit rail vehicles have been from foreign 
manufc:cturers who may have access to attractive financing 
sources. The availability of highly competitive export 
financing programs makes it possible to acquire transit 
vehicles and pay for them over time. The terms are equivalent 
to tax-exempt levels despite applicability to taxable 
equipment. For the private financing model an additional 
structured trade financing has been fashioned to allow 
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tax-exempt debt to be wrapped around it to produce combined 
level debt service over the life of the tax-exempt issue. This 
structure, effectively used in other projects with taxable 
components, allows for a reduction in aggregate debt service in 
the early project years. It functions to substantially reduce 
the service fee and allows projected increases in operating 
revenues to cover the marginally higher debt service in the out 
years. An American manufacturer could also offer attractive 
financing terms. However, the foreign example was chosen for 
illustration as it is the most common. 

Equity The financial model presented in this report assumes a 
substantial corporate entity, with a strong balance sheet and 
other business income, as the winning respondent to the RFP. 
This structure implies the creation of a special purpose 
subsidiary to act as the owner/operator of the transit 
facilities. This, in turn, suggests the needs for an equity 
participation agreement governing the timing and commitment of 
the equity contribution and provision for consolidating the 
subsidiary tax losses and the project's net cash flow. 

The contract relationships outlined in this section are 
graphically highlighted the preceeding chart. 

Flow-of-Funds 

The flow-of-funds in this financing structure is proscribed by 
the terms of the contracts identified above. For clarity of 
understanding, the cash flow relationships are presented in the 
following chart. 

The capital flows are the Loan Proceeds and the Equity 
contribution. These monies are channelled through the private 
owner for payment to the builder. 

The revenues consist of passenger fares, non-user beneficiary 
charges, and the Service Fee. Expenses consist of debt 
service, lease rental payments, vehicle financing charges and 
o y~ ration and ma in tenance. 

Service Fee 

The objective of this financing structure is to lower the cost 
to the public sector of providing transit service in the face 
of no federal participation. The features which contribute to 
the lower cost include: 

(1) lower capital construction costs; 

(2) more efficient management and operations; 

(3) large equity contribution to reduce debt service; 

(4) full utilization of federal tax benefits to provide 
return to equity investors; 

3-11 



DEBT I eo~o 
SERVICE PROCHOS 

TRUSTEE I .. 
..., 
I 

I-' ...., 

NON-USER I 
BENEFICIARY 

DULLES CORRIDOR RAPID TRANSIT DEVELOPMENT 

FLOW OF FUNDS 

---------1 GUJiAA.NTEE ________ __. 

BOHO 
PROCEEDS 

DE Bl 
SERVICE 

SERVI CE 
CtlARGE 

·TRANSPORTATION 
DISTRICT 

PASSENGERS 

DEVELOPERS 

LOAN 
PROCEEDS 

NET DEBT 
SUV ICE 

SfRVICE 
FEE 

FARE 
REVENUES 

JOINJ 
DEVELOPKENT 
FEES 

PI\RENT COMPANY 

► 

I~~ 
~ 

~ 

~ 
~ _, IJ WW 

r« 

INC, 

o I M 
f)(PENSES 

RENTALS ► f AA LEASE I I 

Flli:EO 
CONSTRUCTION C 

I cat ~CONTRACTOR 

flNIIINCU,L 

I PAVMEIITS ~· VEHICLE 
MANUFACTURER 

• 



.· 

• 

(5) use of subordinated trade financing; 

(6) wrap-around debt service structure to level and 
minimize debt service; and 

(7) allocation of risks to protect public partner from 
unanticipated cost increases. 

The benefits from private participation stem from two 
general areas: (1) cost efficiencies which are achieved in 
both the construction and operation of the system as a 
result of deregulating the provision of service, and (2) 
debt service savings which result from substituting tax 
benefits for cash as the form of return to the equity 
investor. 

ALLOCATION OF RISK 

One of the unique benefits of private involvement in this 
project is the ability to fundamentally rearrange the 
allocation of financial and operating risk. In a Federally 
financed transit system, substantial cost and completion risk 
is assumed by the Federal government and to some extent, these 
risks are shared by local governments. Under UMTA's Full 
Funding Contract which is signed by both UMTA and the grantee 
and establishes the maximum Federal participation in the 
proposed project, much·of the risk is being more clearly placed 
upon the local public project sponsor. The need to show stable 
and reliable operating revenues and a fully financed local 
capital share represents a new standard of fiscal 
rc-sponsibility for local transit authorities. The 
o~rticipation of a private developer allows much of the 
cur1struction and operating risk to be shifted from the public 
s~ctor - which has had mixed success at managing it - to the 
eq•.: i ty investor. Cost over runs, start-up delays, rapidly 
'"'"::alating operating cost and unrealized patronage forecasts 
',ave plagued publicly sponsored transit projects. Although 
transit improvements are desired, the risks and the often 
re9eated inability to accurately project total system costs has 
Led to an increased reluctance on the part of local public 
iurisdictions to undertake the financial risk and burden of 
developing a mass transit system. Privatization is tailor made 
to address these problems. The Service Contract structure 
allows the Public Sponsor to determine with absolute 
specificity its level and form of contribution and to insulate 
itself from further financial uncertainties. In return, the 
private investor earns a fair return on equity but absorbs the 
operating risk. Indeed, operating risk is what generates the 
incentive for efficient management, for performance 
improvements directly enhance the owner's rate of return. 

3-13 



Privatization addresses three classes of risks: (i) 
construction, (ii) technical, and (iii) financial. A 
comprehensive privatization structure covers each of these risk 
classifications. 

Construction Risk 

In its simpliest form construction risk relates to the timely 
completion of the physical plant at its budgeted cost. The 
risks include delay for any reason - change in federal 
regulation, lack of appropriations, labor stoppages or poor 
workmanship - cost overruns, and contractor default. The 
private transaction described in this report fully mitigates 
these risks from the point-of-view of the public sector 
sponsor. The equity investor will enter into a fixed-cost, 
guaranteed delivery construction contract with a financially 
capable builder. In exchange for the construction business, 
the primary construction risks are borne by the builder. To 
ensure delivery the contractor will be required to post a 
performance bond guaranteeing timely delivery. The contract 
will include provisions for the builder to pay all debt service 
costs associated with delivery which runs beyond the 
capitalized interest period. A criteria of the RFP is the 
financial capacity of the builder to stand behind the 
performance and cost guarantees embodied in the construction 
agreement. 

Technological Risk 

Technical risk is the chance that once the system is 
constructed according to specification that it doesn't work. 
The private development team will include the design engineers, 
the builder, and the owner/operator. The Transportation 
District is indifferent to the precise apportionment of risk 
among the private partners, but is only required to make 
payment of the service fee if service is delivered. Therefore, 
performance risk stops before it reaches the public sponsor. 
As a practical matter the builder will have to meet 
comprehensive acceptance testing standards and the equipment 
manufacturers will have to provide warranty coverage. The key 
distinction in this financing structure is that the public 
sector is insulated from the management and administration of 
performance acceptance and is only liable for payment.when full 
commercial operation is reached. 

Financial Risk 

Public development of transit requires the local sponsor to 
bear significant financial risk. It is frequently the case 
that construction begins before all of the financing 
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commitments are in place, or is subject to subsequent year's 
appropriation risk. Operating budgets bear the full risk of 
projected patronage levels being achieved at acceptable levels 
of operating cost. Public operators also bear the full brunt 
of inflationary cost increases while constrained on political 
grounds from adjusting fares. To the contrary, the private 
model protects the public partner from economic uncertainties. 
With privatization, the financing commitments for the full 
project cost will be in place prior to construction. Patronage 
levels provide the return to the equity investor. Realization 
of forecasted ridership is the risk the owner assumes. 
Likewise the deregulated ownership structure is free to set 
fares to maximize system revenues. The private owner is not 
constrained by political concerns over the absolute level of 
fares or the policy objective of maximizing ridership as 
opposed to revenue. Finally, a well crafted privatization 
transaction will provide for operating cost protection. 

In general, the risk parameters and the allocation of financial 
responsibility with a privately financed system argue for its 
use irrespective of its cost advantages. The risk profile of 
this structure is worth something to the local political 
jurisdiction wishing to provide transit service. Privatization 
provides clear operational advantages separate and apart from 
its utility as a financing technique. 

ADVANTAGES OF PRIVATE DEVELOPMENT 

Private sector development of the Dulles Corridor Transit 
Project would enjoy significant cost advantages over 
traditional public ownership. There is a complex set of 
reasons for the cost differential, but they can be summarized 
as follows: 

Construction 

o Private developers can build more quickly knowing 
financing is in place and that subsequent design 
changes will not be required. 

0 

0 

Reduced time for design and construction reduces 
capitalized interest and lowers the overall need for 
capital financing. 

Private development is not constrained by artificial 
cost structures which are a function of complying with 
regulations that accompany federal capital grants. 
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o Procurement of equipment and vehicles can be secured 
in the most economic fashion and on the most 
appropriate timetable for there is no need to match 
expenditures with annual appropriations. 

o Construction management can be turned over to the 
builder. The administration and contingency costs on 
public contracts are very high in response to the 
generally adversarial relationship between the public 
sponsor and the contractor. 

According to the Associated Builders and Contractors, capital 
construction labor costs can be expected to be one third lower 
if open-shop labor is allowed as compared to the wages under 
Davis-Bacon requirements. This is supported by a survey of 
open-shop wages and benefits compiled by Virginia Polytechnic 
Institute and State University published July 3, 1984. Because 
labor is approximately one-half of the cost of most 
construction projects the minimum cost savings on labor alone 
would be 15-16%. The study assumed 15%. When compared to 
Federal funded projects, a project developed by a single joint 
venture design-construct team which will result in major cost 
savings. The smooth flow of continuous, sequential actions of 
the private venture after their initial selection would save 
considerable time and money otherwise spent soliciting and 
evaluating bids, complying with both local and Federal reviews, 
and negotiating and awarding contracts. The cost of project 
administration and the accompanying costs escalations has been 
estimated to be 15%. 
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o Private development allows a more predictible cost 
structure. Private developers are more experienced 
than public agencies in managing and laying off risk. 
The builder will provide a fixed-cost, turn-key 
construction contract incorporating a guaranteed 
delivery date and liquidated damages for 
non-performance. 

o System costs can also be lower because the project 
will be designed to meet the economic and functional 
transit needs of the corridor. 

0 The project will be designed to the fiscal reality of 
potential ridership and the creditworthiness of the 
pledged revenues supporting the payment of the service 
fee. The project will by its very nature have a well 
designed plan of capital financing and exhibit a 
stable and reliable operating revenue base. 

o Private development also eliminates cost overruns 
which in itself is a significant cost reduction for 
most recently developed public systems. 

o The consulting engineer for this report has determined 
that the design changes, the lower construction bids, 
the more efficient construction management and the use 
of a pure private sector cost structure has allowed 
the cost estimate for the Dulles light rail option to 
be more than 30 percent below what the same facility 
would. cost if development were under public 
ownership. For purpose of comparison, and consistent 
with other private development projects we have been 
involved with, we have conservatively estimated that 
the public sector cost estimates would be higher by 20 
percent of the non-vehicle construction bids in the 
financing alternative presented in Appendix B. 

Construction 

0 Private development allows for the substitution of 
investor equity for tax-exempt bond proceeds. While 
in corporate finance equity will be a more expensive 
source of capital than debt, in this project the 
reverse is true. The reason is that the tax benefits 
are an unutilized asset in the public structure. 
Under private development, the return from the use of 
the Investment Tax Credit, Accelerated Depreciation, 
the Deductibility of Interest, and the amortization of 
issuance costs, substitute in part for a cash return 
in the early years of the Project. This level is 
consistent with Congressional guidance and the UMTA 
Major Capital Investment Policy. 
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The full financial models and the respective cash flows are 
presented in Appendix B. 

o Private financing and use of the Transportation 
District to provide the Service Fee, insulates the 
member jurisdictions from financial risk. The level 
of contribution is contractually determined. Local 
debt capacity is also preserved for other public 
purposes. 

o Private development protects the existing debt ratings 
of the local government jurisdictions and maintains 
future financing flexibility. 

Operations 

o Private ownership relieves the public sector from 
management responsibilities for the service. 

o Operating costs are significantly less under private 
ownership as a result of a lower cost structure and 
more efficient management. O & M expense for this 
project would be at least 50 percent higher under 
public operation. 

o Contractural enforceable cost guarantees protect the 
public sector against subsequent increases in 
operating expense. 

o On-going Federal involvement is minimized. 

ALTERNATIVE FINANCING STRATEGIES 

The primary purpose of this study was to design a financing 
structure which would allow for the private development and 
financing of a light rail line in the Dulles Corridor. That 
objective has been achieved and forms the principal content of 
this Section. An equally important objective is the evaluation 
of the proposed structure and its comparison with current 
practices of financing transit. To enable this comparison, two 
financing models are presented: 

(1) Full private development using the techniques 
described in this chapter. 

(2) Local public development with no federal assistance. 

The key structuring points of each alternative are highlighted 
below: 
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Private Development 

o Use of transportation district 

o Full service contract 

o 25 percent equity contribution 

o Full utilization of tax benefits 

o Private sector capital costs as estimated 

o Private sector operating expense as estimated 

o Mid-point patronage forecast 

o Senior lien tax-exempt !DB's 

o Subordinated trade financing 

o Levelized debt service 

o 30 percent pre-tax return on equity 

o Residual value equivalent to equity 

o Service Fee levelized to achieve low initial 
contribution 

Public Development 

o Transportation District or local jurisdiction builds 
system. 

o Transportation District issues tax-exempt bonds for 
the entire tax-exempt eligible cost of the project. 

o Trade finance on identical terms as private 
alternative. 

o Sale of tax benefits associated with the vehicles. 

0 Tax-exempt debt issued at same interest rate and terms 
as private IDB's above. 

o Pledged revenues at 25 percent true coverage level. 

o Public sector capital costs as estimated - non-vehicle 
construction costs 20 percent higher than under 
private. 
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o Public sector operating costs as estimated - 50 
percent higher than private development. 

o Mid-point patronage forecast provided by Charles River 
Associates. 

o Non-project pledged revenues are allowed to drop as 
operating revenues begin to provide coverage. 

financing alternatives are presented 
The following Sources and Uses table 
financing alternatives. 
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SOURCES AND USES OF FUNDS 

FINANCING ALTERNATIVES 

Private 
Public Sector 
Public Costs 

-------========================================================= 

SOURCES 

Grant 

Equity Contribution 

Industrial Development 
Bonds 

Export Credit 

Earnings on 
Construction 
and Reserve Funds 

Private/Public 
Sector Cost 
Sharing 

TOTAL 

$-0-

38,957,000 

156,945,000 

36,395,000 

25,846,000 

$258,143,000 

$-0-

3,902,000 

253,615,000 

36,395,000 

34,298,000 

$328,210,000 

------==============----=-------================-=====---======= 

USES 

Construction 

Vehicles 
(Including Cost of 
Issuance and 
Capitalized 
Interest) 

SUBTOTAL 

Capitalized Interest 

Cost of Issuance 

Debt Service Reserve 

TOTAL 

$144,394,000 $173,273,000 

36,395,000 36,395,000 

180,789,000 209,668,000 

46,740,000 75,529,000 

9,977,000 15,554,000 

20,637,000 27,459,000 

$258,143,000 $328,210,000 
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Comparison of Financial Alternative 

Private development would require an annual service fee of 
$18,500,000 to generate sufficient net revenues to provide for 
an economic rate of return on investment in this project. The 
service fee is set at that level for the life of the project 
which is assumed to be 30 years. The service fee is structured 
in such a fashion so that it is set at as low a level initially 
as is prudent with respect to IRS guidelines. The return on 
equity in the early years is provided almost entirely by tax 
benefits associated with the ownership of the assets. As the 
ACRS tax benefits are utilized, increasing project revenues 
generated by the farebox substitute to provide a true cash on 
cash return to the project owner. The service fee structure in 
the aggregate provides a fair rate of return to the equity 
investor, and provides a functional credit base upon which to 
issue the project debt. 

This project functions in such a fashion that operating 
expenses rise in conjunction with inflation but are otherwise 
constrained by aggressive management. The operation and 
maintenance cost projections reflect no real increase. On the 
other hand, the patronage forecasts and operating revenue 
projections demonstrate a steady real growth in ridership over 
time. This real growth in passengers translates into increased 
operating earnings in the out years. This operating revenue 
provides the basis of the cash return to the private owner and 
is one of the fundamental operating risks assumed by the equity 
investor in this structure. 

In the public case, the increasing operating earnings are used 
to offset the needed non-project pledged revenues. This is 
done to show the true cash effects of the structures 
given the operating forecasts provided by the consulting 
engineers. In reality, the public cases may be unfinancable as 
described. The reason is that as non-project revenues are 
replaced by projected fare derived operating earnings, the 
credit securing the debt fundamentally changes character. 
Recent experience clearly indicates that fare based net revenue 
pledges are not adequate security to sell tax-exempt transit 
revenue bonds. An alternative structure which would keep the 
pledged revenues at the projected level would be a fixed 
contribution akin to the service fee plus an agreement for net 
revenue sharing to distribute excess project earnings back to 
the member jurisdictions. This of course assumes that the 
operating earnings projected under private development are 
equally achievable with public ownership, a projection subject 
to lively dispute. 
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When compared to the locally financed public alternative, 
private development is unquestionably the preferred financial 
alternative. In terms of present value cost, the financing 
alternatives are even more starkly contrasted. Excluding 
coverage funds raised but not expended, the net present value 
of expense payments for the alternative financing options are: 

0 

0 

Private Sector Development 

Public Sector Development 

$119,374,000 

$181,278,000 

The present value of the net required payments under the 
alternative financing options leads to an important 
conclusion. Private sector development is significantly less 
expensive than local development. Private ownership of the 
Dulles system would lead to an aggregate present value savings 
of $62 million, or 34.3 percent of the public sector cost. 
Therefore, private ownership is a more economic investment in 
transit and payment of the service fee a more efficient use of 
public resources. Put another way, public development is 
merely a function of cost allocation between the federal and 
local partners, whereas private develooment is a process of 
cost reduction. 

In addition, given the risk of farebox based revenue streams, 
the public alternative may represent infeasible financing 
option, whereas, the private sector alternative - through a· 
different allocation of risk - is a practical and feasible 
option. Further, with the current level of Federal assistance, 
privatization may be the only form of cost reduction available 
to local governments interested in developing new transit 
facilities. It may also be the only form of financing 
available to insure implementation. 
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CHAPTER FOUR: NON-USER BENEFIT ASSESSMENT 

A comprehensive financial plan for the Dulles Corridor Rapid 
Transit System must include a proposal for raising the revenue 
to support payment of the Service Fee by the Transportation 
District to the Private Owner/Operator. Structuring and 
selection of the revenue sources to support the Service Fee are 
very important for they will form the basis of the credit for 
the tax-exempt Industrial Revenue Bonds. 

Consistent with the private sector approach to financing this 
project, the Service Fee should be provided by the non-user 
beneficiaries of the system. Chart 4-1 identifies the 
potential beneficiaries of the transit service, the benefit 
they would receive, and the proposed transfer mechanism to 
capture the increased value for use in the project. 

This chapter was designed to examine the mechanisms which could 
be used to capture non-user benefits and to develop a 
conceptual estimate of the resulting revenues. Selection of 
the specific combination of revenue sources is a critical - but 
appropriately local - political decision and will require 
additional effort to more precisely forecast revenues for 
purposes of establishing credit. 

As a matter of policy the projected real estate development 
benefits discussed in Appendix C should be considered. As a 
matter of financial structuring, however, the real estate 
generated revenues are of a form and structure which make it 
difficult to secure a bond issue. First, the realization of 
the revenue stream is contingent upon substantial new 
development and the risks associated therewith. Second the 
revenue flow builds slowly over time, and is consequently 
mismatched with respect to the cash needs of the project in the 
early years. 

An alternative structure would levy a transportation related 
tax to be collected by or paid to the Transportation District. 
The real estate assessment or other non-user benefit 
assessments would be levied in addition, but structured so as 
to replace the transit tax pledge as received for use in other 
transportation related projects. 

The most compelling transportation revenue sources are: 

(1) a head tax or other user fee on passengers enplanning 
at Dulles would require congressional action; 

(2) dedication of a toll increase on the Access Road 
Tollway; or 
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(3) an increase in the regional gasoline tax currently 
collected by the Northern Virginia Transportation 
District. 

Each of those sources would provide a good revenue stream which 
could be established with sufficient certainty to provide the 
credit basis for the Service Fee to support the issuance of the 
IDB's. Each source could be structured to provide sufficient 
revenue or could be used in combination. 

Selection and implementation of the revenue source to support 
the Service Fee is a local decision. This report does not 
presume to impose a particular solution. It is clear, however, 
that it is feasible to raise the revenues if the local 
political jurisdictions determine that transit service in the 
Dulles Corridor is a regional service priority. 

Subsequent to preliminary selection of the preferred revenue 
source, certain legal and economic functions must be 
performed. First, each new revenue source will require legal 
authorization. A head tax will require Congressional action to 
authorize its collection. The Trust Indenture securing the 
existing Toll Road Revenue Bonds is closed and would require 
refunding to make available that revenue stream for the 
issuance of additional bonds. Likewise, the gasoline tax would 
require legislative authorization. Second, each revenue source 
must be subjected to a feasibility analysis to document the 
level and sufficiency of the revenues. 

The financial feasibility of this project rests on its 
comparison with the costs the local jurisdictions would incur 
under the publically financed alternative. On that basis, the 
project economics compare quite favorably. The choice of 
whether transit is a priority over other needed services is a 
local political choice. In either alternative, local revenues 
would be required to support the system - through the Service 
Fee or directly in the form of debt service. Privatization of 
transit is feasible, even d~sirable, depending on the risk 
allocation determined through the RFP process. The need to 
generate incremental non-user beneficiary revenues exists under 
either financing alternative. 
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Non-User 
Beneficiary 

INSTITUTIONS 

1. F.A.A. 

2. UMTA 

3. Airlines 

4. State of Virginia 

5. Toll Road Authority 

6. Fairfax & Loudoun 
Counties 

CHART 4-1 

Benefit 

o Enhance Access to 
Airport 

o Generate Load Growth 

o Economic Return on Assets 

o Demonstration of Non­
Traditional Financing 

o Method of Load Management 
and Growth - National v. 
Dulles 

o Additional Transit 
Infrastructure 

o Reduce Traffic Congestion 
on Toll Road 

o Additional Transit 
Infrastructure 

o Reduce Congestion and 
Enhance Access 

o Reduce Commute Times 

o Spur Economic Growth 
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Form of Project 
Contribution or 
Revenue Base 

o Right-of-Way 
o Station Properties 
o Sale or Lease of 

Additional Property 
o Credit Support 
o Share Capital Costs 

o Partial study funding 
o Increment in formula 

funds resulting from 
operation of project 

o Higher Residuals 
o Direct Compensation 

o Allocation of IDB Cap 
o Credit Support 
o Grant 
o Share Capital Costs 

o Dedication of Toll 
Increase to Project 

o Serve as Public Partner 
o Levy & Collect Non-user 

Taxes or Fees 
o Provide Service Fee to 

Sponsor 
o Give Secondary Revenue 

Pledge as Credit 
Enhancement 



Non-User 
Beneficiary 

REAL PROPERTY OWNERS 

1. Contiguous Parcels 
or Defined Area 

2. Incremental 
Development in 
Defined Area 

3. Specific Site 
Developments in 
Conjunction with 
Project 

4. Donated or Leased 
Real Property 

INDIVIDUALS 

1. Local Residents 

2. Tollway Patrons 

3. Airline Passengers 

Benefit 

CHART 4-1 
(Continued) 

o Enhance Access to 
Property 

o Greater Traffic Flow 

o As above and for Counties 

Form of Project 
Contribution or 
Revenue Base 

o Special Benefit 
Assessment 

o Dedication of Incremental 
Property Taxes 

o Growth Generates Additional o Impact Fee 
Tax Base 

o Direct Link to System 

o Enhance value of adjacent 
property retained 

o Joint Development/Profit 
Sharing 

o Mortgage collaterial 
value 

o Additional Transit Option o Payment of General Tax 
Levy: 

o Reduction in Commute Times - Sales 
- Gas 

o Reduced Congestion on 
Toll Road 

o Faster Access to Airport 

o Cheaper Alternative 
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o Higher toll dedicated to 
transit 

o Ticket Surcharge 



Non-User 
Beneficiary 

PRIVATE SECTOR 

l. Owner/Operator 

2. Third Party Lessor 

3. Partnership 

4. Technology 
Manufacturers 

5. Equipment Vendors 

CHART 4-1 
(Continued) 

Benefit 

o Management Contract 

o Fair Return 

o Share of Tax Benefits 

o Development Rights 

o Fair/Fixed Return 

o Share of Tax Benefits 

o Fair Return 

o Share of Tax Benefits 

o "Showcase• Demonstration 
Project 

o Sale of Equipment 
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Form of Project 
Contribution or 
Revenue Base 

o Equity 

o Pledge of Corporate 
Credit 

o Construction & Performance 
Guarantees 

o Equity 

o Equity 

o Low Construction 
Price 

o Deferred Profit 

o Favorable Financing 
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APPENDIX A: 
PROCUREMENT PROCESS 

The following procurement process has been developed as an 
example to illustrate a means of soliciting private sector 
participation in developing rail service in the Dulles 
Corridor. It does not necessarily represent a recommendation, 
but was intended to be a framework which identified the 
necessary procurement steps. There are numerous financing 
variations that could be utilized. Increased private sector 
contributions, cost sharing, risk sharing between the private 
and public sectors, changes in tax laws, increased use of 
leverage leases, etc. could materially effect the financing 
plan and may substantially alter the service fee and other 
costs. 

The financing plan that follows assumes many actions which will 
require approval, legislative modifications and policy changes 
from various groups including Fairfax and Loudoun Counties, the 
U.S. Congress, the State of Virginia, the Northern Virginia 
Transportation District, the Federal Aviation Administration 
and others. 

The ultimate decision regarding whether or not to implement the 
transit improvements, select specific technology, solicit 
private sector participation or form any institutional 
authority (Transportation District) lies with the local 
political jurisdictions. 
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TO: Potential Respondents to the l)Jlles Access 
Transit Develoi;::inent Project Request for 
Proposals 

This Request for Qualifications is being issued to solicit 
indications of interest frcm all qualified developers 
interested in bidding for the opportunity to design, finance, 
construct and operate a mass transportation facility in the 
l)Jlles Airport Corridor. 

The RFQ is designed to allow potential bidders to demonstrate 
their capability of canplying with the Terms of Develoµnent 
outlined in the RFP, without investing the considerable time 
and m:,ney required for a canprehensive response. 

Based upon the evaluation of the information presented in the 
RFQs, the Transportation District will invite the best 
qualified respondents to prepare full proposals. 
Consequently, the RFP is attached for your review.· 
Respondents to the RFQ must be aware of the level of 
information which will be required at the RFP stage, and be 
prepared to proceed with competitive negotiations if selected 
to develop a full proposal. 
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Invitation to Suon.it Qualifications 

Toe D.Jlles Access Transportation District (hereinafter 
referred to as the District), a transportation district 
fanned under the State of Virginia's Transportation Act of 
1964, invites interested parties to sul::mit their 
qualifications to design, finance, construct, operate and own 
a mass transportation system connecting I:ulles International 
Airport and the washington Metro System in West Falls Church, 
Virginia. Formal proposals will be solicited Eran parties 
deemed to be llOSt qualified on the basis of their response to 
this Request for Qualifications to provide for the private 
ownership and operation of a transit system consistent with 
the detailed service parameters outlined in the Request for 
Proposals. A sumnary of these parameters is included in this 
RFQ for informational purposes. Toe District will select the 
two best qualified applicants and enter into competitive 
negotiations with these parties based upon their responses to 
the Request for Proposals. Toe final proposals will be 
evaluated according to the parameters set forth in the 
Request for Proposals and a developer will be selected to 
enter into contract negotiations with the District. 

"1he Issuer of the Request for ()Jalifications 

The I:ulles Access Transportation District [was] fanned 
pursuant to the State of Virginia's Transportation Act of 
1964. '!he District is canprised of [one or nore cities 
and/or counties impacted by the proposed mass transit system] 
and was created by ordinances adopted by the governing body 
of [each ccmponent government]. '!he District is empowered 
to, among other things; ( 1) prepare and revise a 
transportation plan for the District; (2) construct and 
acquire, by purchase or lease, the transportation facilities 
specified in the transportation plan; (3) enter into 
agreements or leases with private companies for the operation 
of its facilities; and (4) enter into contracts or agreements 
with canponent governments, or with adjoining cities or 
counties that are outside the District but within the 
transportation plan, to provide transit facilities or 
services. Moreover, the District is empowered to use these 
contracts, agreements and leases to finance the construction 
and operation of the transit facilities. 

The District is a corporate body under Virginia law and is 
managed and controlled by its Carrnission, which is canprised 
of members appointed by the ccmponent goverrments. '!he 
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District has the power to issue tax-exempt bonds for any of 
its purposes and pay the principal and interest fran any of 
its revenues without the consent of any other agency or 
government body, and without referendum. The District was 
formed for the specific purpose of developing .mass transit 
service in the Dulles Airport C0rridor. 

The District solely represents the interests of its component 
governments in developing local transit service. The u.s. 
Department of Transportation is not a member of the District 
and will not be a party to this solicitation • 

Project Cbjectives 

It is the objective of the RFQ to identify well qualified 
private developers to enter into canpetitive negotiations to 
build and operate a mass transit system in the Dulles Airport 
Corridor. Respondents will be evaluated on their 
de!!Onstrable capability to design, finance, construct, own 
and operate a mass transit system. Respondents should note 
that they will be required to provide private financing for 
the Project to the greatest extent feasible. Therefore, 
preference will be given to respondents that clearly indicate 
their capability to provide the financial resources to secure 
the private financing necessary for the Project. 

It is the intent of the District to grant to the winning 
respondent the right to build and operate the transit system. 
The District will also agree--subject to certain conditions 
in the operating agreement--to pay a fee in exchange for the 
operator providing specific transit services. In exchange 
for payment of the service fee, the District expects the 
private operator to assume the operating risks of the system. 

'Jhe ~le of the Federal Governnent 

The purpose of the Project is to finance and construct a mass 
transit system without the assistance of the Federal 
Government. The U.S. Department of Transportation, acting by 
or through the Urban Mass Transportation Administration will 
not: (i) be a party to this solicitation of qualifications, 
(ii) review or evaluate responses to the RFP, or (iii) 
provide direct capital or operating assistance to aid in the 
construction or operation of the Project. 

The Request for Proposals will prize, above all, innnovative 
financing schemes which utilize the capacity of the private 
sector to build and operate major capital investments !!Ore 
economically than the public sector. Respondents to this RFQ 
should anticipate this requirement and structure their 
qualifications accordingly. 
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·Showcase· Denolstration 

The District believes that this Project presents private 
vendors with a unique opportunity to build a "showcase" 
transit system in the United States. The nation's capital is 
an excellent location to demonstrate the technical properties 
of transportation systems. 

The Project is structured to encourage joint development of 
real estate adjacent to the alignment of the system. The 
District believes this Project offers unique developnent 
potential to design and construct real estate developnent 
which can fully utilize the transportation advantages the 
system will provide. 

In addition, the financial and legal structure contemplated 
by the Request for Proposals represents a bold departure fran 
traditional methods of financing mass transit. To the extent 
a private developer can denonstrate econanic benefit fran 
privatization of transit, there should be significant 
additional market opportunities. 

A-6 

'. 

• 



• 

A. Project History 

The D.Illes ~irport Access Road (DAAR) was constructed over 
twenty years ago by the Federal Aviation Administration 
(FM) to provide the rapid ground access necessary to the 
success of the airport. This four lane divided highway 
was planned as an exclusive use facility connecting Dulles 
Airport to I-495 and Virginia Route 123 and was not 
constructed to serve the ccmnunities along the route. The 
FM recognized the potential need for future usage by 
non-airport related traffic and acquired sufficient 
right-of-way to construct adjacent service roads to 
acccmrodate local traffic. It also designed the DAAR with 
a median strip sufficient to permit construction of a 
future rapid rail transit system to serve the airport 
users. 

over the years, air traffic into Washington o.c. airports 
has created a need to provide more efficient ground access 
to Dulles airport in order to roore fully utilize this 
facility and relieve sane of the pressure on National 
airport. In addition, the ccmnunities surrounding the 
DAAR have experienced significant growth and developnent 
and the need for local transportation along the DAAR has 
increased dramatically. To meet part of this need, the 
DAAR was extended to connect to Interstate Route 66 
adjacent to the West Falls Church Metro Station, and the 
originally planned service roads, now known as the D.Illes 
Toll Road, were put into operation. 

current public transportation service to DJlles Airport is 
provided by the washington Flyer Bus Service, or by 
private taxi cab. Public transportation service within 
the corridor consists of Metrobus service and bus service 
provided by Fairfax County and the individual municipal­
ities along the OMR. This bus service is heavily 
subsidized. The bulk of caomuter and intr~-county travel 
is made by private autanobile. 

In response to the deroonstrable need for rrore efficient 
public transportation to DJlles airport and for local 
transportation along the D11.AR, Congress directed the 
Secretary of Transportation to study the feasibility of 
constructing a rail rapid transit line between the ¼lest 
Falls Church, Virginia, station of the washington, o.c. 
metrorail system and DJlles airport. Pursuant to this 
mandate, the Urban Mass Transit .Administration (UMTA) 
funded a study to test the feasibility of private sector 
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developers undertaking the construction and operation of 
this transit system. 

The results of the UMTA funded study are available for 
inspection frc:rn the District, and serve as the basis for 
the RFP. It is important to point out that the study was 
guided by the Federal policy of encouraging ~rivate sector 
initiatives in mass transit, and sought to identify rneans 
of developing transit services without direct Federal 
involvement. The study also recognized the proper role of 
local government agencies in determining the required 
level of transit service. This local responsibility 
extends to determining the extent of developnent and 
providing any required financial assistance for the 
project. 

Consistent with this approach, the DJlles Access 
Transportation District is issuing this RFQ without the 
participation of the Urban Mass Transportation 
Administration. It is the intention of the District to 
seek proposals to finance, build and operate the system 
solely as a co-venture partnership between the private 
owner/operator and the District. 

B. ~le of Project Sponsors and Cooperating Agencies 

DJlles Airport Transportation District 

The District will have overall responsibility to oversee 
the developnent and operation of the Project. It will 
administer the RFQ process, evaluate the qualifications of 
respondents, interview the qualified developers, enter 
into corrpetitive negotiations with the two finalists, 
select the Developer, and enter into the construction and 
operating agreements. It will also JTOnitor the 
perfonnance of the Developer in the construction, 
operation and maintenance of the rail system. The 
District will make provisions for the right-of-way to the 
extent that the easement granted by the FAA (discussed 
below) is insufficient for the proposed rail system. 

The District will also provide an irrevocable ccmnitment 
to purchase transportation service fran the Developer in 
the form of a take-and-pay contract. Payment of the 
Service Fee will be made from certain identified 
non-project revenues. The District will serve as the 
issuer of any required tax-exempt Industrial Developnent 
Bonds. 
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Component Governments 

'Ihe canponent governments may consider, but need not agree 
to, any needed land use or zoning variances and will offer 
assistance in acquiring all necessary local permits and 
licenses. Certain of the component governments have 
stated that they do not wish to vary existing land uses or 
zoning beyond that provided for in their existing Master 
I:evelopment Plans. 'Ihey will consider pledging credit 
sources where necessary to support the financing of the 
system and will administer the assessment of property and 
collection of taxes paid by owners of the improvements 
covered by any special assessment districts or tax 
increment districts formed to provide dedicated non­
project revenues for the construction and operation of the 
Project. The canponent governments will undertake any 
l!Odifications in the transportation infrastructure 
necessary to provide an acceptable interface with the rail 
system. They will also assist in providing needed 
infrastructure for sanitation and water for undeveloped 
land leased by the ceveloper fran the FM within their 
jurisdiction. 

State of Virginia 

'Ihe State has provided the authorizing legislation 
establishing the District and its powers. It will make 
available allocations for the necessary IOOs and provide 
necessary waivers fran any impeding taxation of the rail 
system or its procurement. In addition, it is anticipated 
that the Virginia I:epartment of Highways & Roads will 
provide any necessary changes in the transportation 
infrastrcture surrounding the rail system under its 
control to assure a proper interface with the system. 

Federal Aviation Administration 

'Ihe FM will grant an easement on the median of the DAAR 
to provide the right-of-way for the rail system. 'Ihe 
Secretary of Transportation has proposed legislation to 
transfer control of both D..llles and National airports to a 
new regional airport authority. This legislation is 
pending before the Congress and, if approved, the new 
airport authority would control the easements and 
property associated with D..llles Airport. 

Urban Mass Transit Administration 

lMTA will take an oversight role in the process as an 
interested but uninvolved party and will have no active 
role in the developnent, financing or operationof this 
rail system. 
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Regulatory Agencies 

other federal and state regulatory agencies with 
jurisdiction over parts of this develof1Uent are expected 
to provide their input and cooperate in expediting 
necessary approvals and waiving unnecessary or conflicting 
regulations. 

C. 'lbe Service Area 

'!he Service Area is described in sane detail in the RFP 
under Project Area D3roographics. Respondents are 
cautioned not to rely on this information as it is 
provided for illustrative purposes only. 

D. Patronage 

Patronage forecasts as provided for the feasibility study 
are described in detail in the RFP under Project Area 
Demo;:/raphics. Respondents are cautioned not to rely on 
this information as it is provided for illustrative 
purposes only. 
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III. PARMKl'ERS OF DE.VEID1:MEN.1' 

A. Fennissible Transit Technology 

B. 

c. 

The materials, equipnent, canponents and systems to be 
employed on this transit system will in every case have 
been proven safe and reliable on other operating transit 
systems. Respondents will indicate, by reference to 
prior use, the basis for each such judgement. In 
similar manner, each design/construction/installation 
practice or technique will have been proved previously 
as well. 

'Ihe Light Rail Transit (I.RI') is the guideway option 
deemed most appropriate for the physical situation and 
the surroundings. 'Ihe techniques and technologies 
proven in many I..RI' systems will be strongly considered 
for this Project to capitalize on the proven 
manufacturing and servicing capabilities and to take 
avantage of the generous supply of skilled personnel. 

~rating Perfonnance Standards 

'Ihe central business district of washington D.C. is 
approximately 26 miles fran Dulles Airport. 'Ihe 
District believes that rail transit between the two 
points should be frequent and swift. Preference will be 
given to those developers who propose systems that 
complete the trip in an hour or less, including station 
dwell time and a system transfer at west Falls Church 
and who propose frequent trips to prevent a buildup of 
waiting travelers. '!he feasibility study (which is 
available fran the District) indicated that the trip 
will be achievable in an hour or less if the guideway 
and vehicle selected support a maximum speed of up to 70 
lll?h. Moreover, preference will be given to Developers 
that tailor their service to be canpatible with 
Metrorail peak periods. 

Joint Real Estate Developnent 

'Ihe financial feasibility study for the proposed System 
envisions an integrated developnent plan involving the 
oonstruction and operation of the light rail system and 
simultaneous developnent of land along the rail line and 
oontiguous to rulles Airport. 'Ihrough the cooperation 
of the Federal Aviation Mninistration, this land and 
the land for the right of way for the rail system, is 
being made available for developnent to the selected 
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Developer according to terms to be negotiated as part of 
the conpetitive negotiation phase of the selection 
process. 

This undeveloped FM land, and land privately owned 
along the Corridor, will directly benefit fran the 
development of rail system in the Corridor and the 
District intends to institute methods of capturing part 
of this increased value to help defray the cost of 
constructing and operating the rail system. The 
feasibility study identified a number of potential 
non-user beneficiaries of the rail system and made 
preliminary estimates of the potential revenues that 
could be generated fran these various sources. The 
District intends to implement means of capturing a 
sufficiently large and secure portion of these revenues 
to generate the Service Fee to be paid to the Developer. 
The <:a11?0nent governments do not intend to make payments 
to the District fran their existing tax revenues to 
support the construction and operation of the rail 
system. It is the District's intent to derive the 
revenues necessary to support the system fran revenues 
captured fran non-user beneficiaries. 

o. Legal and ~tory Constraints 

Respondents will be required to comply with all 
applicable federal, state and local laws and regulations 
that impact upon their developnent plans for the 
Project. ResP?ndents are cautioned not to rely on this 
information, as it 1s provided for illustrative purposes 
only. 
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A. Ownership Alternatives 

It is the intention of the District to enter into a 
joint public/private co-venture with a develof)llent 
corporation to build and operate a transit system in the 
Dulles Corridor. In return for the payment of a service 
fee, the District will expect the Leveloper to own and 
operate the system under a Full Service Contract. 

Respondents will be free to propose an ownership 
structure of their choosing {including a 100% vendor 
owned facility, a tax-advantaged leveraged lease, or a 
limited partnership) provided that the structure meets 
the following standards: (1) it must involve a minimum 
at risk equity contribution at least sufficient to 
qualify for federal tax ownership of the facility, and 
(2) the Leveloper will be required to have sufficient 
assets or other forms.of support to assure the efficacy 
of the cost, construction and performance guarantees 
required by the RFP. 

The intial preference of the District is to have the 
selected Developer be a corporate entity that will build 
and own the transit system through to the end of the 
~rating .Agreement. 

e. Allocation of Risks 

One of the principal advantages of private ownership 
identified in the Dulles Feasibility Report is the 
ability to control cost overruns and schedule delays 
that have plagued the construction of publicly sponsored 

• transit developments. For this reason private ownership 
is being considred for this project. Consequently, 
Levelopers must be aware that the District will be 
seeking proposals wherein the private owner/operator can 
guarantee a fixed price develoflllent, timely ccmpletion, 
and assumption of technical feasibility. 

It is the intention of the District to transfer to the 
i:eveloper as much operating risk as is practically 
feasible. The District believes the owner/operator will 
be in a better position to manage risk, and will have a 
nore clearly defined econanic interest in controlling 
risk, than would a public manager of the Project. 
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C. Requirements of the Construction Q:ntract 

Qualified Developers will be asked to bid a fixed price 
turnkey construction price to construct the transit 
system as proposed, At a minimum, the contract will 
provide for a fixed canpletion schedule and strict 
perfonnance standards for acceptance. The Developer 
will be required to provide unconditional and unlimited 
perfonnance guarantees backed by surety bonds from a 
recognized financial intermediary with respect to 
canpletion of the system through satisfactory testing. 

D. Mini.Jll.m Standards for c.perating ¥eement 

The District will require that the selected Developer 
take Eull responsibility for the operation and 
maintenance of the system, including but not limited to 
suppliers, concessionaires, labor contracts, equiµnent 
repairs and regular upkeep of the rail bed and stations, 
materials and power. The District will require that the 
operations of the system meet certain defined 
perfonnance standards as measured fran time-to-time by 
the District. 

E. Acceptable Financing Alternatives 

The District has an initial preference for a corporate 
owner providing financing with equity of at least 25% of 
total costs and debt financing provided through the 
issuance of tax exempt Industrial Developnent Bonds 
backed by the Developer with the full guarantee (or its 
functional equivalent provided by an acceptable 
financial intermediary) of its owner/parents. 

The District will consider project financing 
alternatives based upon either a tax advantaged lease or 
a limited partnership wherein the tax benefits are sold 
or transferred to third party investors. 

F. Payment of Service Fee 

The initial projections by the District on the financial 
feasibility of the System indicate that fare revenues 
will not be sufficient to pay for operations and 
maintenance in the early years. The feasibility study 
proposes that additional revenues be identified to pay 
Ear the balance of operations and maintenance not 
covered by fare revenues, and to pay capital costs. 
This fee, designated as the Service Fee, will be 
canprised of revenues fran various sources and will be 
collected and paid by the District to the Developer on a 
semi-annual basis, subject to the Developer's 
perfonnance under the Cperating h.;jreement. The Service 
Fee will at all times be based upon the level of service 
provided to the District pursuant to the Cperating 
h_;Jreement. 
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QJalifications must he subnitted in the format ot1tlined in 
this section. Each part of the response ,nust be conpleted in 
full. The District reserves the right to eliminate f.ran 
further consideration any qualifications deemed to be 
substantially or materially unresponsive to the request for 
information contained herein. Clarity and directness in the 
responses will be valued. 

O-Ialifications must be structured to include the following 
sections: 

A. Sumary of Qualifications 

This section of the response should contain a brief 
sunmary of the Respondent's qualifications and experience 
in the development and operation of transit systems. The 
section should highlight those aspects of the 
respondent's qualifications (such as verifiable access to 
capital and the financial strength to offer enforceable 
cost and performance guarantees) that the Respondant 
believes to be particularly advantageous to the District. 
Previous experience with the efficient construction and 
operation of transit systems should be described in 
detail. 

B. Background and Qualifications of Respondents 

Section B of the response should contain the following 
information about the respondent and any sub-contractors 
or joint venture partners with which the Respondent 
intends to work. 

1. Description of the Canpany or Corporation making the 
proposal. This sub-section must include: 

(a) the identity and relevant experience of the 
principal developer and each sub-contractor or 
partner; 

(b) a description of the respective responsibilities 
of each member of the team; 

(c) the identity of the lead personnel fran each 
finn canprising the developnent team; 

(d) resunes for the management personnel listed 
above; and 
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(e) the name, address and phone number of the 
principal contact person regarding this RFQ. 

2. Audited financial statenents for the most recent 
three fiscal years for the Respondent and each sub­
contractor. Alternatively, please provide references 
from nationally recognized financial institutions 
that can verify the financial capability of the 
applicant to undertake such a project. 

3. Prior relevant ...ork experience. This section should 
highlight prior transit experience both as 
construction contractor and owner/operator. 

4. Prior experience as construction contractor and/or 
operator in providing timely performance with strong 
completion and operating guarantees of major public 
works projects. 

5. History of service contract relationships. This 
section should cover prior cases where the developer 
owned and operated services under a contract with a 
public agency. The nature of the service and the 
terms of the operating agreement should be discussed 
in detail. 

6. Financial resources available for the Project. This 
section must identify the corporate financial 
resources the respondent has available to support 
developnent of this Project. Support may take the 
form of either direct contributions or assets 
available to pledge towards performance guarantees. 
References should be provided fran nationally 
recognized financial institutions who can verify the 
information provided. References will be checked. 

7. References. Each Respondent must provide references 
of other clients for whan they have worked in similar 
capacities as proposed herein. 

c. section C of response should outline the respondent's 
ideas on developnent of the Project, inclu:iing: 

a. The technology to be proposed and general technical 
specifications, including costs. 

b. Proposed terms of the construction and operating 
contracts and the nature of the guarantees that will 
be offered. 

c. The financing plan, including the availability of 
financing to carry out the planned developnent. 
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d. Initial plans for joint develoflllent on undeveloped 
land adjoining DJlles Airport. 

The responses to this section should not be comprehensive in 
detail. Rather, they should be designed to provide an 
overview of the respondent's plans for development of the 
Project. 
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VI. RFO FRXEDRES 

A. Pr'EM:lualifications Conference 

ni.e District will conduct a Pre-Proposal Conference on 
date , 1985 at time A.M. at location 

Proposals will be accepted only Eran developers who were 
represented at the Pr~alifications Conference. 

The purpose of this Conference is to describe the proposed 
procurement process, to provide additional information and 
background material, and answer any questions concerning the 
RFP process. 

a. Subnissiat of Qualifications 

Interested developers must sutmit proposals in conformance 
with the Format and Context prescribed in secton v. 

Respondents must sut:mit ten (10) copies of their qualifica­
tions. Proposals must be received by the District prior to 
five o'clock p.m. on (date). Proposals should be delivered 
to the District at the following address: 

(Address) 

The District reserves the right to disqualify qualifications 
received after this time. 

c. Good Faith Deposit 

All qualifications must be accompanied by a Good Faith 
Deposit of $100,000.00. Respondents not selected as the 
Developer will have their deposits refunded upon execution of 
the develoi;:rnent agreement with the winning bidder. 

For the selected Developer, an additional development fee of 
$150,000 will be required upon execution of the develoi;:rnent 
agreement. At this point, the fees are not refundable. 
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D. Gol1erning Procedures 

1. Costs of Preparation 

The costs of preparing and subnitting qualifications 
and any risks associated therewith shall be bourne 
solely by the respondents. No compensation will be 
provided to proposing Einns for work performed or costs 
incurred in association with the preparation of 
qualifications under this RFQ. 

2. Proprietaey Infomiation 

If a respondent's statement of qualifications includes 
any proprietary data or information that the respondent 
does not want disclosed to the public, such data or 
information must be specifically identified as such on 
every page on which it is found. Data or information 
so identified will be used by the District solely for 
the purposes of evaluating qualifications consistent 
with the provisions of any applicable Freedan of 
Infonnation Laws. However the District assumes no 
responsibilities for any loss or damage which may 
result fran a breach of confidentiality during the 
review of the proposals. 

3. ttldification or Withdrawal of Oua].ifications 

4. 

s. 

lIDy qualifications may be rrodified or withdrawn by 
written request of the respondent prior to the closing 
date for qualifications. After the closing date, 
rrodifications will not be allowed, and withdrawal will 
forfeit the Good Faith Deposit. 

Right to Reject 

ni.e District retains the right to reject any and all 
qualifications, and to waive any irregularities or 
formalities that are in the best interest of the 
District. 

Questions 

Prior to the closing date for proposals, potential 
respondents may subnit written questions to the 
District. Pranpt answers will be provided. The 
District reserves the right, however, to determine in 
its sole discretion what information is significant and 
to thereafter circulate the responses to all potential 
respondents. 
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6. Indennity 

The District will require indemnification from claims 
arising out of the District's failure to select any 
given respondent or from not making a selection at all. 
The indemnity must recognize the Authority's right to 
reject any or all proposals for whatever reasons. 

7. Studies and Data 

Copies of all studies and reports which have examined 
the technical and financial feasibility of transit 
service in the tulles Corridor will be made available 
by the District to potential respondents. The 
District, however, will make no representation as to 
the accuracy of the data and conclusions presented 
therein. 

8. Site Visits 

The District will arrange whatever site visits 
potential respondents may reasonably request prior to 
the submission deadline. 

9. Olanges in Finns or Key Personnel 

The respondents must notify the District of any changes 
in the Firms or key personnel included in their 
qualifications that occur after submission. The 
District retains the right to disqualify any respondent 
who changes participants or key personnel subsequent to 
submission at any time if, in the opinion of the 
District, such change materially impacts the overall 
qualifications of the respondent to perform. 
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Evaluation of Qualifications 

All qualifications will be evaluated by a carrnittee 
a::mprised of representatives of the District and its 
component governments, assisted by legal counsel and the 
financial advisor to the District and a consulting 
engineer retained to verify references and the technical 
capability of the respondents. 

Qualifications will be evaluated on the basis of the 
following criteria: 

1. Experience and Qualifications of the Respondent in 
Transit 

Preference will be given to respondents derronstrating 
strong technical and management experience in 
building and operating transit systems. 
Qualifications of firms and key personnel will be 
given significance in this category. 

2. Experience and Qualifications of the Respondent in 
similar Major Public 'i'hrks Projects 

3. 

Preference will be given to respondents derronstrating 
strong technical and management experience and 
management experience in building and operating 
similar public works projects. The relevant projects 
may be either publicly or privately owned. 
Preference will be given to respondents citing major 
projects that are similar to the proposed mass 
transit system. Clear indications of the ability to 
construct and operate similar projects in a timely 
and cost effective manner will be helpful • 

Delronstrated capacity to Provide the Cost and 
Performance Guarantees 

Preference will be given to respondents that clearly 
indicate verifiable financial capacity to provide the 
necessary guarantees on construction and operating 
costs. The financial resources of the respondents 
will be judged on the basis of the financial 
information requested, as well as references fron 
well recognized financial institutions indicating 
satisfactory experience with the respondent in 
providing performance bonds or similar guarantees of 
performance on major construction and operating 
contracts. 
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B. SChedule 

Following the evaluation of ~1e respondent's qualifications 
by the District, the respondents deemed best qualified will 
be invited to make oral presentations to the Vendor Selection 
Comnittee of the District's Comnission to irore fully explore 
their qualifications, Upon canpletion of the interview 
process, the District will designate two Respondents as 
finalists to enter into ccmpetitive negotiations. 'ttlese two 
respondents will then receive the formal Request for 
Proposals as the basis for the competitive negotiations. On 
the basis of the responses to the RFP, the District will 
select the Developer and enter into contract negotiations. 
Should the District and the selected Developer fail to reach 
agreement on the trms of the developnent contract within 120 
days fran the date of notice of selection, the District 
retains the right to tenninate negotiations and ccmnence 
contract negotiations with the second ranked Respondent. 

Selection Schedule 

(Date) 

(Date) 

(Date) 

(Date) 

(Date) 

(Date) 

Request for Qualifications Issued 

Respondents Question Period Closes 

Questions of substance will be answered in 
writing if sutmitted to: 

(name & address) 

Copies of all responses will be provided to 
all qualified proposers. 

Qualifications Close 5:00 P.M. EtST 

Qualifications must be time stamped by the 
Authority no later than 5:00 P,M. Eastern 
Daylight Savings Time in the office of the 
District Executive Director. 

Qualifiers for Oral Interviews Selected 

'!be evaluation ccmnittee will invite selected 
Respondents to oral interviews. 

Selection of Finalists 

Issuance of RFP and carmencement of 
Conpetitive Negotiations with selected 
developers 
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(Date) 

(Date) 

Reccmnend.ation of Vendors 

The Vendor Selection Ccmmittee will recomnend 
the best proposal to the full District Board 
of Corrmissioners. 

Selection 

Board designates selected respondent. 

Authorizes ccmnencernent of contract 
negotiations. 
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STATUS OF INFORMATICN 

The data presented in this Request for Proposals is believed 
to be accurate as of the date of its issuance. All 
representations reflect conditions as they existed at that 
time. 

The DJlles Access Transportion District, however, makes no 
warranty of any kind as to the accuracy of the data and 
infonnation presented herein, nor changes that may occur due 
to circumstances that arise up until the final contracts are 
signed. 

Respondents to this RFP are advised that they may not rely 
solely on forecasts, projections or representations presented 
herein when sutmitting the business and financial proposals 
required by this RFP. 
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I. PROJECT AREA DEMOGRAPHICS 

A. The Service Area 

Base year and forecast population and employment for the Dulles 
Rail Corridor were compiled and aggregated for each of the 
seven transportation zones developed for this study. These 
zones correspond to the proposed station locations. Data from 
both fairfax County {based on u. s. census data) and from 
WashCOG (Round III Cooperative Forecasts) were collected. The 
development of population and employment forecasts is a 
cooperative process between WashCOG and its member 
jurisdictions, which include Fairfax and Loudoun Counties. The 
most recent round of forecasts available were the WashCOG Round 
III forecasts, prepared with input from Fairfax and Loudoun 
Counties. Because these forecasts include adjustments for the 
most recent trends in population and employment growth, they 
were used in the patronage forecasting process. 

Each of the seven transportation zones was defined as an 
aggregation of several 1980 Census Tracts. Since the COG/TPB 
small zones used in the "Cooperative Forecast"s" are similar but 
not exactly the same as Census Tracts, we aggregated the 
COG/TPB zones which corresponded most closely to our seven 
zones. In some cases, the COG/TPB zones encompassed several 
Census Tracts. This made it necessary in these cases to 
proportion out the COG/TPB zone population and employment to 
the seven transportation zones developed for the study. 

Population estimates for 1984 and 2000 were compiled for the 
component Census Tracts of each transportation zone from the 
1984 Standards Reports of the Fairfax County Office of Research 
and Statistics. Data for individual Census Tracts in Loudoun 
County were not available so that the estimates for the Dulles 
Airport and Route 28 zones include Census data only for their 
Fairfax County portion. Population and employment data for 
1985, 2000, and 2005 were taken from the WashCOG Round III 
Cooperative Forecast and aggregated for each of the seven 
transportation zones. 

In Septembec 1985, the WashCOG Round III estimates were revised 
to account for the most recent changes in projected land use 
and development. Our estimates were therefore also revised. A 
comparison of the Fairfax County and revised WashCOG forecasts 
(though not an exact comparison because of the missing Loudoun 
County's census data) showed the two to have a few 
discrepancies. The WashCOG forecast were chosen because of 
their status as the official forecasts Ear the region. A 
summary of the Fairfax County and revised Round III WashCOG 
forecasts is shown in Table 1. Table 2 shows details of the 
revised Round III WashCOG population and employment forecasts 
for the individual COG/TPB zones making up each of the seven 
transportation zones. 
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Table 3 compares average household income for the seven 
transportation zones for the years 1979 and 1983. (The Dulles 
and Route 28 zone estimates bf 1973 income include only the 
Fairfax County portion of each zone.) 1979 income was taken 
from the 1980 u. s. Census while the 1983 income was estimated 
by Fairfax County. The median household income in 1933 for all 
of Fairfax County was $42,595. 

The revised Round III WashCOG forecasts, as well as development 
activity, land use projections and zoning restrictions in 
Fairfax County, were used to estimate the amount of development 
around the proposed LRT stations. Estimates of population and 
employment located within one half mile of each LRT station in 
the forecast year 2000 are shown in Table 4. For the Route 7 
alignment, estimates were developed for three stations in 
addition to the station location at Route 7 which is the only 
Tyson's Corner station in the Dulles Access Road alignment. 
These other stations were located at Westpark, Chain Bridge 
Road, and the Beltway. 
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TABLE 1 

SUHHARY OF POPULA1'10H ANO EHPI.OYHENT i'OllECAS1'S 

>J•shCOG HEVISEO ROUND Ill FOIIECASTS rAIRHX COllll1'Y ronr.CASTS 

l>ULLl:!S GIIOWTII GUOW'l'II GIIOW1'11 GUOHTII 
'rRAtlSPOl<'rA1' 1011 POPULATIOII 1985- 1985 EHPLOYHEUT 1905- 1905- POPULA"rIOrl 1984-

ZOIIE P.185 2000 ~oq~ 2000 ill.! 1985 2000 2005 l!!.!!.!!. 10115 1904 211110 l~QL 
DULLES A I kPOHT l I 4l ll 06 4248 171. 11 271. 7\ 6154 8341 9169 15.51 58.1\ • • 

2 ROU'rE 28 1766 4 18295 18303 3. 6\ 3. 6\ 6636 26762 33910 303.ll 411.0\ • 

l UERU0OU 16992 26914 29613 58.4\ H,3\ 4105 10718 ll521 161.6\ 229.41 20444 27UH 16.41 

4 llESTOll 53064 72959 74020 37, 5\ 39,5\ ll75l 2'688 31219 115.9\ 141.5\ 55076 711795 28.5\ 

:r:, 
I 

w 
0 

5 11u1rrERS HI [.L HD l 9H 1 2ll27 20815 9. 21 7,6\ 1514 6979 7329 98.61 lOD.6\ 17141 15591 -1 o. l\ 

6 TYSOIIS COIUIER ll 707 13412 32939 5.41 3,9\ 49022 78131 79024 59,4\ 62.DI 31499 )5545 12.8\ 

7 fALLS CIIUNCII 15073 H25l ll481 -4. 5\ -6. 71 6908 6955 6956 0.11 0.7\ 36491 ll47l -8 .1, 

COUii i OOH 101.'1' I. 175704 210066 2ll419 19.5\ 21.n 90092 167594 184>28 86.0\ 104.8\ 160851 I U l298 14.0\ 

'l'U'l'/\1~ 7.0tlt: POPUI.A'l'lOU IIO'r AVA. H~A8[,E 

SOUllCt:S: 1964 S'rAUllAHD REPOIITS, FAIRFAX COUNTY OFFICE OF RESEARCH AUD S'rATISTICS. 
>lashCUG, IIOUtlD II I COOPERATIVE FORECASTS, 
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TABLE 2 

WashCOG REVISED ROOND III POPULATION AND EMPLOYMENT FORECASTS 
FOR DULLES AIRPORT AND ROUTE 28 ZONES 

l. DULLES AIRE'ORT ZONE 
===••===s===••~:=aa 

COG/TPB POPULATION EMPLOYMENT 
ZONE 1985 2000 2005 1985 2000 2005 

FAIRFAX COUNTY 
575A 0 0 0 205 374 524 

FAIRFAX TOT.U. 0 0 0 205 374 524 

LOUDON COUNTY 
670A 22 0 0 5553 6675 7250 
680C 648 690 742 67 235 285 
681D 207 228 282 184 393 550 
681E 266 2188 3224 145 665 1160 

LOUDON TOTAL 1143 3106 4248 5949 7967 9245 

TOTAL 1143 3106 4248 6154 8341 9769 

2. ROUTE 28 ZONE 
--------aa::::s::a:-

COG/TPB POPULATION EMPLOYMENT 
ZONE 1985 2000 2005 1985 2000 2005 

FAIRFAX COUNTY 
5750 224 678 650 1006 5325 5950 
577D 86 o 0 20 6220 9320 

F.URFAX TOTAL 310 678 650 1026 11545 15270 

LOUDON COUNTY 
671A 34 10 o 356 1473 1950 
671B 98 24 o 1J95 3900 4650 
671C 82 66 61 586 788 350 
671D 1444 421 473 635 3450 4500 
671E 8088 9648 9722 1388 1495 1550 
671F 7608 7448 7397 1250 4112 5140 

LOUDON TOT.\L 17354 17616 17653 5610 15217 18640 

TOTAL 17664 18295 18 303 6636 26762 33910 
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TABLE 2 (CONTINUED) 

WashCOG REVISED ROUND III l?OPULATION AND EMPLOYMENT FORECASTS 
FOR HERNDON AND RESTON ZONES 

3 • HE?-NDON ZONE 
======-===== 

COG/TPB POPULATION EMP LOY:-!ENT 
ZONE 1985 2000 2005 1985 2000 2005 

577A 1801 3027 3159 288 298 288 
5779 36a8 4798 5 200 6'' .J-. 634 634 
577c 2595 2577 2sa5 112 146 2 1712 
577E 236 1904 2773 6 3206 5006 
577H 3744 4205 4557 967 2587 3287 
577K 2718 2575 2707 1484 1658 l ,. - -... o:; e 

57aB 832 3358 3501 52 52 52 
578C ' o. 67 1378 4469 5131 562 851 884 

TOTAL 16992 26914 29613 4105 10738 13521 

4. RESTON ZONE 
============ 

COG/TPB POPULATION EMPLOYMENT 
ZONE 1985 2000 2005 1985 2000 2005 

569C 0.75 3860 3756 3608 227 227 227 
574F 2685 3863 3903 61 61 61 
574G 3094 3411 3294 179 179 179 
575E 2252 8141 9143 87 97 97 
576A 7745 8243 8160 3694 4569 4444 
576B 9379 6849 6920 2935 369 5 3665 
576C 6590 6717 6452 134 134 134 
576D 2235 2155 2072 15 15 15 
576E 2851 10557 10560 186 1024 1149 
577F 5034 7073 7060 468 468 468 
577G 5799 6117 6012 4888 6620 6715 
577J o o 0 341 11180 14580 
578c 0,33 679 2168 2489 277 419 n5 
579D 167 3062 3483 211 941 990 
578 E 694 847 864 50 60 60 

TOTAL 53064 7 2959 74020 13753 29688 33 219 

.. PERCENTAGE OF COG/TPS ZONE EQUIVALENT TO CORRESPONDING CENSUS TRACT 
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TABLE 2 (CONTINUED) 

WashCOG REVISED ROUND III POPULATION AND EMP!.OY:1:S~IT FOREC.>.STS 
FOR HUNTERS 11.!LL ROAD ZONE 

5. HUNTSRS MILL ROAD ZONE 
====================== 

CCG/TPS POPULATION E:1P LOYMENT 
ZONE 1985 2000 2005 1985 2000 2005 

56iA 1976 2138 2049 28 428 428 
5673 0. 25 466 634 726 9 9 9 
56iC 0,25 1505 1516 1503 191 191 191 
568A 2341 2940 2828 188 188 188 
568B .1130 1612 1546 58 58 5a 
568C 3305 3252 3176 105 105 105 
5680 0.25 1007 1045 1005 35 35 35 
560E: 844 863 880 403 403 40 3 
569B 2295 2342 3210 469 532 532 
569C 0. 25 1287 1252 1203 76 76 76 
569D 2284 2723 2811 349 556 556 
576F 902 810 778 1603 4398 4748 

TOTAL 19341 21127 20184 3514 6979 7329 
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TABLE 2 (CONTINUED) 

WashCOG REVISED ROUND III ,'QPULATION AND EMPLOY:1ENT FOREO,STS 
FOR TYSONS CORNER ZONE 

6. TYSONS CORNER ZONE 
====================== 

COG/TPS POPULAT!ON Ei1P LOYMENT 
ZONE 1985 2000 2005 1985 2000 2005 

545A 4425 4420 4328 8957 9629 9 6 29 
546a 2267 2036 1966 234 234 234 
546C 710 1027 1052 1572 3263 3263 
546D 2562 3273 3141 25790 3087 3453 
546E 1427 1544 1483 1640 1987 1987 
557A 2514 2315 2226 17 21 li2l 1 i 21 
557C 0.75 824 913 899 22 22 22 
557D 1701 2745 2740 676 676 676 
557E 1182 1557 1595 117 117 117 
558A 1286 1721 1651 3161 4239 4239 
5588 0 0 a 11533 29430 30507 
558c 211 0 0 11137 14081 14081 
558D 1171 0 0 2058 6030 6280 
559A 2454 2820 2954 684 684 684 
5598 233 285 304 10 10 10 
559c 722 174 174 66 66 66 
559D 2822 3533 3572 122 122 122 
567F 2175 1913 18 41 2630 2630 2630 
568D 0.75 3020 3136 3013 104 104 104 

TOTAL 31707 33412 32939 49022 78131 79824 

" PERCENTAGE OF COG/TPB ZONE EQUIVALENT TO CORRESPONDING CENSUS TRACT 
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TABLE 2 (CONTINUED) 

WashCOG REVISED ROUND III POPULATION AND EMPLOYMENT FORECASTS 
FOR WEST FALLS C~URCS ZONE 

7. WEST FALLS CRURCS ZONE 
=========z==z=a•==~=z• 

COG/TPB POPULATION EMPLO'!'.'IENT 
ZONE 1985 2000 2005 1985 2000 2005 

544A 1936 1715 1525 667 667 667 
544B 778 971 1103 598 -o-:>, 0 598 
5459 5079 5207 5234 1218 1218 1218 
545C 6392 5610 5394 690 706 706 
545D 3559 3241 3137 313 313 313 
545E 534 516 512 0 0 0 
545F 1197 1722 1718 143 143 143 
546F 5041 4435 4272 1244 1276 1276 
546G 4326 3937 3822 339 339 339 
546H 2885 2639 2537 309 309 309 
546J 2082 1928 1881 119 119 119 
546K 2064 2331 2345 1268 1267 1268 

TOTAL 35873 34253 33481 6908 6955 6956 
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TABLE 3 

1979 AND 1983 AVERAGE HOUSEHOLD INCOME 

DULLES TIANSPORTATION 
ZONE 1979 1983 

DULLES $24,429 * $34,495 

ROUTE 28 $30,868 * $45,693 

HERNDON $27,263 $33,476 

RESTON $34,060 $45,232 

EUNTERS MILL ROAD $46,037 $58,831 

TYSONS COR~/E.q $39,587 $52,353 

WEST FALLS CHURCH $37,267 $47,290 

* MEDIAN HOUSEHOLD INCOME, FOR FAIRFAX COUNTY CENSUS TRACTS 
ONLY 

SOURCES: 1979 INCOME - 1980 CENSUS OF POPULATION AND HOUSING, 
U.S. DEPARTMENT OF COMMERCE, JOLY 1983. 
1983 INCOME - 1984 STANDARD REPORTS, FAIRFAX COUNTY OFFICE OF 
RESEARCH AND STATISTICS. 

A-36 

... 



• 

TABLE 4 

ESTIMATED YEAR 2000 POPULATION AND E:1:?LOYMENT 
WITHIN ONE HALF M!!.E OE' P?.OPOSE:D L'l.T ST.>.·!ION LOC.~TIONS 

STATION POPULATION EMPLOYMENT 

ROUTE 28 o 4500 

HERNDON 2100 4100 

RESTON 3000 15200 

HUNTERS MILL ROAD 2400 3200 

TYSONS CORNER - ROUTE 7 1000 4800 

WESTPARK 400 9700 

CHAIN BRIDGE o 16200 

BELTWAY 3400 12600 

WEST FALLS CHURCH 4300 1300 
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I. PROJECT AREA DEMOGRAPHICS 

B. Patronage Forecasts 

Forecasts of ridership and operating revenue for the 
proposed Dulles Corridor Light Rail Transit (LRT) line are 
included in this section. Forecasts were developed for the 
proposed LRT line for the year 2000. Ridership forecasts 
for the intermediate years 1990-1999 and 2001-2010 were 
extrapolated from the year 2000 forecasts based on 
population and employment forecasts supplied by WashCOG and 
Fairfax and Loudoun Counties. Forecasts of total Dulles 
Airport air passenger travel were based on the official 
forecasts of Dulles' Airport usage provided by the FAA 
Metropolitan Washington Airports Engineering Staff, 

In the initial phase of the study, three estimates of LRT 
line ridership and revenue were developed for several 
travel market segments including Dulles Airport air 
passenger usage of the LRT line. The low estimate 
represented a "worst case" scenario, in which the new line 
would not attract significant ridership beyond those 
markets currently served by transit (e.g. Reston to D.C.). 
It was also assumed in the low estimate that limousine 
service would compete with the LRT line for Dulles Airport 
passengers. A high estimate was also developed, which 
involved relatively optimistic assumptions concerning the 
attractiveness of the LRT system to currently unserved 
markets (e.g. peak period travel between origins and 
destinations entirely within the corridor). Finally, a 
"medium" estimate was developed, which represents the most 
likely forecast for the proposed facility, given the 
assumptions made concerning future corridor population and 
employment, growth in Dulles air passenger travel and the 
operating characteristics of the system. 

Development of transit ridership and revenue forecasts 
requires that many assumptions be made concerning both the 
operating characteristics of the proposed system and the 
environment in which it will operate. Thr.ee major 
assumptions which are critical to the realization of 
projected patronage and revenues are: 

1. That the substantial population and employment 
increases forecast for the corridor 
(approximately 20% and 90% respectively) actually 
materialize and that a level of development near 
station locations equal to that assumed in the 
forecasts takes place. 
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2. That the large increases forecast by the FAA for 
Dulles air passenger travel (3.5 million 
passengers in 1984 to 15.2 million in 2000) 
actually materialize. 

3. That a high-quality Light Rail system with 
frequent service, adequate parking and excellent 
feeder bus service is implemented. 

Because much of the population and employment which will 
generate patronage for the LRT system is not in place 
today, a lower than projected growth in corridor employment 
and population by WashCOG and Loudoun Counties will 
significantly impact the ridership and operating revenue 
forecasts for the project. It should also be noted that a 
fixed rail facility requires relatively high densities 
around stations to attract patronage. This is especially 
true in this case, since a large percentage of LRT line 
users (those bound for D.C. and Arlington) must transfer to 
MetroRail at west Falls Church. Because riders are very 
sensitive to additional access and egress time, use of the 
LRT line will drop off significantly for population and 
employment located away from the line. Passengers located 
south of the line also have an attractive alternative in 
the MetroRail Orange Line extension to Vienna, which will 
be open in 1986. 

The forecasts presented here reflect the projected growth 
of Dulles air passenger travel from 3.5 million passengers. 
in 1984 to 15.2 million passengers in 2000. 

Dulles Airport traffic is projected to account for 
approximately 15% of LRT line ridership, but due to the 
higher fare charged to airport passengers ($3.50 rather 
than $1.50), and the fact that airport ridership will stay 
at a relatively high level on weekends, it generates 
one-third of system revenues. Therefore, if the high 
levels of growth projected for Dulles do not occur, or 
occur at a later date than projected, system operating 
revenue will be significantly lower than forecast. 

The operating assumptions used in this study have been made 
for the purpose of estimating ridership, revenue and 
capital/operating costs. Because no federal funds are to 
be used to cover either capital or operating costs, the 
final specification of system operating characteristics 
will be up to the bidders and the agency issuing the RFP. 
The LRT system assumed for patronage forecasting purposes 
provides frequent, high-speed service throughout the day 
and evening. If a system is constructed which does not 
meet the level of operation proposed, ridership will be 
lower. 
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Forecasts were developed using more than one method wherever 
possible as a check to increase the confidence in the 
forecasts. Site specific relationships between transit modal 
shares and socio-economic and transportation level-of-service 
variables were developed using 1980 U.S. Census journey-to-work 
data from the Northern Virginia area. Forecasts were developed 
using significant variables (transit commuting time, average 
income of residence zone, and cost of auto commuting) and were 
further adjusted for fare changes and additional transfers. 
Parallel forecasts were developed using our incremental 
method.* This method increments existing ridership based on 
four factors; (1) growth in population and employment; (2) 
changes in the highway system; (3) diversion of travellers to 
new or improved transit services; and (4) •induced• or new 
travel generated by the improved service. This technique was 
used to project travel market segments such as Reston to 
downtown Washington, where a significant level of ridership and 
service already exists. These travel market segments account 
for approximately 40-45% of total forecast ridership on the 
proposed LRT lines. In the two major existing transit markets, 
Reston to downtown Washington and Reston to Rosslyn/Pentagon/ 
Crystal City, the two forecast methods produced estimates 
within 10% of each other. 

The final round of patronage and revenue forecasts are 
presented in this section. Before these estimates were 
developed, both the forecasting techniques used and the input 
assumptions were refined. These refinements primarily involved 
increased detail concerning station area development and 
station area access/egress characteristics. The fact that the 
final revised estimate presented here matches very closely with 
the "medium" estimate developed in the previous forecasting 
round provides further confidence in the demand estimate. Data 
sources, operating assumptions, and the patronage forecasts are 
presented in Tables 1 through 10. The estimated year 2000 
daily ridership of 14,100 shown in Table 3 represents the 
middle of a high-low range of 11,000-17,000 for that year. A 
Tyson's Corner alignment along Route 7 with three additional 
stations (Westpark Drive, Chain Bridge Road and Beltway) was 
also evaluated. Daily ridership along this alignment was 
estimated at 15,700 for the year 200, representing the middle 
of a range of 12,500 to 18,500 (Table 3B). Summaries of 
ridership for the Tyson's Route 7 alignment are shown in all 
the tables marked 'B' (3B, 4B, etc.). 

*Daniel Brand and Joy Benham, "Elasticity-Based Method for 
Forecasting Travel on Current Urban Transportation 
Alternatives," TRB Record 895, 1982. 
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Table 1 summaries the major data sources used in the 
development of patronage and operating revenue 
forecasts. The population and employment forecasts which 
are probably the most critical non transportation inputs 
to the patronage and revenue forecasting process, were 
updated as of September, 1985 and reflect the most recent 
thinking of WashCOG, Fairfax County and Loudoun County 
concerning development trends. 

In Table 2, the operating assumptions for the forecasting 
process are listed. Because the actual system will be 
open to bid from developers, it may be very different 
from the one described here. The system specified for 
forecasting purposes here is of high quality in terms of 
speed and headway. In addition, an excellent feeder bus 
system and adequate parking facilities are assumed to be 
available. Tables 3 and 3b show daily ridership, annual 
ridership and annual revenue for the years 1990-2010. 
The Route 7 alignment deverts from the original Access 
Road alignment and runs through the Tyson's Corner area 
laong Route 7. It was assumed that this alignment would 
have stations at Route 7 and the Access Road, Route 7 and 
Westpark Drive, Route 7 and Chain Bridge Road, and Route 
7 and I-495. Because of the improved access to major 
employment centers in Tyson's Corner, ridership is 
estimated to be 11% higher in year the 2000 than on the 
Access Road alignment. Capital costs, of course, will be 
considerably higher for the Route 7 alignment. 

Tables 4 and 4b show the breakdown of year 2000 ridership 
and revenue by market segment. The proposed line will 
draw from a variety of different market segments for its 
ridership. It was necessary to take the diverse behavior 
of these different market segments into account in 
developing patronage estimates for the new service. The 
final set of market segments were selected based on 
availability of base-year ridership and input data, as 
well as the outcome of initial ridership forecasts. The 
segments for which forecasts are presented in Tables 4 
and 4b are: 

o Dulles airport passengers 

o Commuters to major Northern Virginia employment 
centers (Rosslyn, Pentagon, Crystal City) 

o Commuters to downtown Washington 

o Commuters travelling entirely within the corridor 

o Commuters travelling into the corridor from 
Washington and other parts of Northern Virginia 
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o Off-peak travel entirely within the corridor 

o Off-peak travel into the corridor 

While the Washington Commuter market supplies the largest 
share of passengers, airport ridership supplies the 
greatest share of revenue as a result of the $3.50 fare. 
Travel to destinations within the corridor will account 
for approximately 30% of all ridership on the line. The 
forecasts indicate that the system should be designed to 
provide an acceptable level of service to all potential 
markets. While Washington commuters provide the most 
ridership and airport passengers provide the most 
revenue, no single market segment is dominant. 

Table 5 shows the mode of access distribution for each 
proposed station along the line. Due to the suburban 
nature of the corridor and the likelihood that 
development along the Access Road will be primarily 
commercial, there will be few residents within walking 
distance of the line. Feeder bus is forecast to receive 
approximately one-third of the ridership at those 
stations with feeder bus service. Auto access use ranges 
from 47% at West Falls Church (where a parking fee will 
be required in the WMATA garage) to 100% at Route 28, 
where no other options are available, 

Tables 5 and Sb summarize ridership and revenue for the 
airport air traveller market segment. The Route 7 
alignment has a slightly lower level of ridership due to 
a longer travel time for air passengers travelling to and 
from areas east of the corridor. Running time on the 
Route 7 alignment is 3.5 minutes longer than on the 
Access Road alignment. 

Tables 6 through 9 present the distribution of boardings 
and alightings by station for the various market 
segments. It is expected that Reston will continue to 
have a stronger orientation toward Washington (Tables 7 
and 7b) than other parts of the corridor. Approximately 
half the commuters bound for Washington and Northern 
Virginia board at the Reston station. Origins for travel 
within the corridor (Tables 8 and Bb) are more scattered, 
with one-third of the riders boarding at Reston, 21% at 
Herndon and 16% at West Falls Church. Over half the 
passengers travelling entirely within the Dulles Corridor 
on both alignments are bound for Tyson's. Travellers 
coming into the corridor from other parts of Northern 
Virginia and Washington (Tables 9 and 9b) are also 
travelling primarily to Tyson's. The large employment 
center projected at Reston Avenue is also a major 
destination for commuters travelling into the corridor. 
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Table I: 

Primary Data Sources Used in Developing Ridership Forecasts 

Data 

Current WMATA Ridership 

Current Dulles Limousine/ 
Airport Bus Ridership 

, Work Trip Modal Splits 

Household Income 

Population, House.hold 
and Employment Forecasts 

Dulles Passenger Forecasts 

Sources 

o WMATA Bus Operations 

o 1984 MetroRail Survey 

o WMATA Office of Planning and Develop-
ment 

o Federal Aviation Administration 

o '.lashi ngton Flyer, Inc. 

o '.lashCOG, 1981-1982 Baltimore­
Washington Regional Airport Survey 

o 1980 U.S. Census Journey-to-Work Survey 

o 1980 U.S. Census of Population and 
Housing 

o Fairfax County Office of Research and 
Stat·i st i cs 

o WashCOG Round [[[ Forecasts 

o Revised Round III Forecasts prepared by 
Bel Joma-McGee, Inc. in cooperation 
w-ith: 

- Fairfax County Office of 
Comprehensive Planniny 

Fairfax County Office of Research 
and Statistics 

- Fairfax City Office of Planning 

- Falls Church Planning Deµartment 

- Loudoun County Office of Planniny 
and Zoning 

o FAA Metropolitan Washington Airports 
Engineering Department 

A-43 



Table 2 

Input Assumptions 

Fare: SL.50 for all trips using the line between West Falls Church and 

Light 

Route 28 plus the WMATA zone fare for trips transferring at West Falls 
Church Stat ion 

$3.50 for all trips to and from Dulles 

1001 of potential fare revenue is co.llected 

No fare discounts 

Rail Service: 

Time of daz 

6 a .m. - 9 a .m. 
9 a .m. - 4 p .m. 
4 p .m. - 7 p.m. 
7 p .m. - 9 p.m. 
9 p.m. - MlD 

Running Time (Inbound 

Station 

West Falls Church 
Tyson's Corner 
Hunter Mill Road 
lhiston 
Herndon 
Route 28 
Dulles Terminal 

Bus Feeders: 

Station 

West Falls Church 
Tyson's Corner 
Hunter Mill Road 
Res ton 
Herndon 
Route 28 
0ullt:s Terminal 

Headwav (Min.) 

10 
12 
10 
12 
15 

only shown) 

Running Time (Min. ) 

5 
10 
13. 5 
16 
18.5 
21 

Headway 
Peak 

Metrorai l 
20 
10 
10 
20 

A-44 

(Min.) 

Cars/Train 

2 
2 
2 
2 
2 

Mileaye 

4 
8 

10.9 
13. 5 
1~ 
16. 5 

Off --Peak --·-
Trans fer 

24 
24 
24 
36 

' 
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Table 2 

Input Assumptions 

(continued) 

Bus System Modifications: 

0 WMATA express bus service from Reston and Herndon to Rosslyn, 
Pentagon/Crystal City and the District will cease operation. 

Char1es 
River 
Associates 

o The portion of Line 5S (Herndon-Ballston) between Herndon and Tyson's 
Corner and the portion of Line 3 (USGS outbound express) between Tyson's 
Corner and Reston will cease operation. 

o Feeder buses in Res ton and Herndon wi 11 cover the same areas as served 
by the present express bus service, but with all day service. 

o Arrivals at the Reston, Hunter Mill Road and Herndon LRT stations will 
be timed to facilitate direct transfers to the LRT system. 

o Feeder buses in Tyson's Corner will serve all major destinations in the 
area, and this service will be timed to meet every other LRT trip. 

Rail Transfer: 

o A direct cross-platform transfer will be available between the LRT system 
and MetroRail at West Falls Church. 

Parking: 

The following number of parking spaces will be available for LRT line users: 

Tyson's Corner 300 

Hunter Mill Road 500 

Reston 800 

Herndon 600 

Route 28 800 ---

Total 3,000 
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Annualization factors: 

Table 2 

Input Assumptions 

(continued) 

o Annual ridership for non-airport passengers ·is 265 times daily 
ridership. 

o Annual ridership for airport passengers is 365 times daily ridership 
(airport forecasts are developed from annual passenger data). 
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TABLE 3 
ACCESS ROAD ALIGNMENT 

-------------------------==================-==============---==== 
DULLES CORRIDOR STUDY 

,'-~'iNUAL L.R'.I' RIDEP.SEIP AND REVENUE FORECASTS 

YE...~R. DAILY RIDERSHIP ANNUAL RIDERSHIP ANNUAL ~lE!1tJE 

1990 10,763 2,950,731 $5,146,280 
.. ' 1991 11,099 3,049,064 $5,361,044 

1992 11,435 3,147,397 $5,575,809 
1993 11,771 3,245,729 $5,790,5H 
1994 12,108 3,344,062 $6,005,338 
1995 12,444 3,442,394 $6,220,103 
1996 12,780 3,540,727 S6,434,86a 
1997 13,117 3,639,060 $6,649,632 
1998 13,453 3,737,392 $6,864,397 
1999 13,789 3,835,725 $7,079,162 

------------------------------------------------
2000 14,126 3,934,058 $7,293,926 

------- ------------
2001 l4 ,368 4,007,572 $7,471,464 
2002 14,611 4,081,087 $7,649,002 
2003 14,853 4,154,602 $7,826,540 
2004 15,096 4,228,117 $8,004,078 
2005 15,339 4,301,632 $8,181,616 
2006 15,581 4,375,147 $8,359,154 
2007 15,824 4,448,661 $8,536,693 
2008 16,067 4,522,176 $8,714,231 
2009 16,309 4,595,691 $8,891,769 
2010 16,552 4,669,206 $9,069,307 
============================================================ 

• 
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TABLE 3B 
ROOTE 7 ALIGNMENT 

DULLES CORRIDOR STUDY 
ANNUAL LRT RIDERSHIP AND REVENUE FORECASTS 

===========~============================================ 
DAILY ANNO.\L lu'rnUAL 

~ RIDERSHIP RIDERSHIP REVENUE 

------ -----------------------------
1990 11,988 3,274,510 $5,624,021 
1991 12,356 3,381,070 $5,850,386 
1992 12,724 3,487,630 $6,076,752 
1993 13,092 3,594,190 $6,303,117 
1994 13,459 3,700,750 $6,529,483 
1995 13,827 3,807,310 $6,755,848 
1996 14,195 3,913,870 $6,982,214 
1997 14,563 4,020,430 $7,208,579 
1998 14,930 4,126,990 $7,434,945 
1999 15,298 4,233,550 $7,661,310 

------------- --------------
2000 15,666 4,340,111 $7,887,676 

------------- ------------
2001 15,933 4,420,059 $8,074,124 
2002 16,200 4,500,008 $8,260,573 
2003 16,468 4,579,956 $8,447,021 
2004 16,735 4,659,905 $8,633,469 
2005 17,002 4,739,854 $8,819,918 
2006 17,270 4,819,802 $9,006,366 
2007 17,537 4,899,751 $9,192,815 
2008 17,804 4,979,700 $9,379,263 
2009 18,071 5,059,648 $9,565,711 
2010 18,339 5,139,597 $9,752,160 
========================================================= 

A-48 

... 



.. 

• 

TABLE 4 
ACCESS CORRIDOR ALIG:mENT 

DULLES CORRIDOR STUDY 
RIDERSHIP AND R..""VENUE BY MARKET SEGMENT 

DAILY PERCENTAGE 
RIDERSEIP OF DAILY 

MARKET SEGl1ENT YEAR 2000 RIDERSHIP 

AIRPORT 
PASSENGERS 1,908 13 .5% 

NO. VIRIGINIA 
COl"'.MUTERS 1,246 8.8% 

WASEINGTON 
COMMUTERS 5,576 39.5% 

COMMUTERS 
WITHI:-1 CORRIDOR 2,436 17.2% 

COl"'.MUTERS TO 
CORRIDOR 1,880 13 .3% 

OFF-PEAK WITHIN 
CORRIDOR 610 4.3% 

OFF-PEAK TO 
CORRIDOR 470 3.3% 

14,126 100.0% 

A-49 

F '.::RCE!-ITAGE 
0 F ANNU],.L 
R..J:"V::NUE 

33.4% 

6,8% 

30.H 

13.3% 

10.2% 

3.3% 

2.6% 

100.0% 
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TABLE 4B 
ROUTE 7 ALIGNMENT 

DOLLES CORRIDOR STUDY 
RIDERSHIP AND REVENUE BY MARKET SEG.-!ENT 

DAILY PERCENTAGE 
RIDERSHIP OF DAILY 

MARKET SEGMENT YEAR 2000 RIDERSHIP 

AIRPORT 
PASSENGERS 1,887 12.0% 

NO. VIRIGINI.'I. 
COMMUTERS 1,276 8.1% 

WASEINGTON 
COMML"!'ERS 5,708 36.4% 

COMMOTERS 
WITHIN CORRIDOR 2,534 16 .2% 

COMMUTERS TO 
CORRIDOR 2,152 13.7% 

OFF-PEAK WITHIN 
CORRIDOR 1,140 7.3% 

OFF-PEAK TO 
CORRIDOR 968 6.2% 

15,666 100.0% 
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OF ANNUAL 
!L."'VENUE ,. 

30.6% 

6.4% 

28.7% 

12.8% 

10.8% 

5.7% 

4.9% 

100.0% 
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TABLE 5 

ACCESS MODE TO LRT STATIONS 

-----=--==--==-====------===================================----
ACCESS MODE TO DULLES L~T STATIONS 

ACCESS ROAD ALIG~1-!ENT 
================================================================ 

WALK BOS AUTO 
STATION PCT PCT fil 

1 DULLES 100.0% 0.0% 0.0% 

2 ROUTE 28 0.0% 0.0% 100.0% 

3 HERNDON 9.1% 29.9% 61.0% 

4 P.ESTON 4.H 32.8% 62. 4% 

5 HUNTER 12.9% 31.9% 55.2% 

6 TYSONS 3.3% 32.8% 63.9% 

7 w. FALLS 12. 7% 40.6% 46.7% 

=====•======================================a=================== 
ACCESS MODE TO DULLES LRT STATIONS 

ROUTE 7 ALIGNMENT 
=================================2-=~=========================== 

WALK BOS AUTO 
STATION PCT PCT PCT 

1 DULLES 100.0% 0.0% 0.0% 

2 ROUTE 28 0.0% 0.0% 100.0% 

3 HERNDON 9 .1% 30.0% 60.9% 

4 RESTON 4. 7% 32.8% 62.4% 

5 HUNTER 12.8% 31.8% 55.4% 

6 TYSONS 16 .2% 28. 4% 55.4% 

7 w. FALLS 12.9% 40.5% 46. 7% 
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TABLE 6 
ACCESS ROAD ALIGNMENT 

----============================================================ 
DULLES CORP~DOR STUDY 

ANNUAL LRT AIRPORT RIDERSHIP AND REVENUE FORECASTS 
=--============================================================= 

DAILY ANNUAL ANNUAL 
YEAR RIDERSHIP RIDERSHIP REVENUE 

1990 987 360,091 $1,260,319 
1991 1,079 393,724 $1,378,034 
1992 1,171 427,357 $1,495,749 
1993 1,263 460,990 $1,613,464 
1994 1,355 494,623 $1,731,179 
1995 1,447 528,256 $1,848,895 
1996 1,539 561,888 $1,966,610 
1997 1,632 595,521 $2,084,325 
1998 1,724 629,154 $2,202,040 
1999 1,816 662,787 $2,319,755 

----------------- --------------------- -------
2000 1,908 696,420 $2,437,470 

------------------------------------------- ----------
2001 2,000 730,053 $2,555,185 
2002 2,092 763,686 $2,672,900 
2003 2,184 797,319 $2,790,615 
2004 2,277 830,952 $2,908,330 
2005 2,369 864,584 $3,026,045 
2006 2,461 898,217 $3,143,761 
2007 · 2,553 931,850 $3,261,476 
2008 2,645 965,483 $3,379,191 
2009 2,737 999 I 116 $3,496,906 
2010 2,829 1,032,749 $3,614,621 
==========================================================-= 
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TABLE 6B 
ROUTE 7 ALIGNMENT 

DULLES CORRIDOR STUDY 
ANNUAL LRT AIRPORT RIDERSHIP AND REVENUE FORECASTS 

DAILY ANNUAL ANNUAL 
YEA..'<. RIDERSHIP RIDERSHIP R..."'VENUE 

---- ---------- ------- -------
1990 976 356,128 $1,246,448 
1991 1,067 389,391 $1,362,867 
1992 l, 158 422,653 $1,479,237 
1993 1,249 455,916 $1,595,706 
1994 1,340 489,179 $1,il2,126 
1995 1,431 522,Hl Sl,828,545 
1996 1,522 555,704 $1,944,965 
1997 l, 614 588,967 $2,061,384 
1998 1,705 622,230 S2,177,804 
1999 1,796 655,492 $2,294,223 

2000 1,887 688,755 $2,410,643 

------------------ ---------------
2001 1,978 722,018 $2,527,062 
2002 2,069 755,280 $2,643,481 
2003 2,160 788,543 $2,759,901 
2004 2,252 821,806 $2,876,320 
2005 2,343 855,069 $2,992,740 
2006 2,434 888,331 $3,109,159 
2007 2,525 921,594 $3,225,579 
2008 2,616 954,857 $3,341,998 
2009 2,707 988,119 $3,458,418 
2010 2,798 1,021,382 $3,574,837 
------=--==-----==---------=--------------------~--=-======----= 

• 
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TABLE 2-6 
ACCESS ROAD ALIGNMENT 

------=--================================================-------
ORIGINS OF co~~~UTERS FROM DULLES CORRIDOR 

TO CX: AND NORTHERN VIRGINIA 
================================================================ 

PCT. OF BOARDDIG 
STATION PASSENGERS 

1 DULLES 0.0% 

2 ROUTE 28 8.9% 

3 HERNDON 19.5% 

4 RESTON 51.2% 

5 E!UNTER 11.6% 

6 TYSONS 8.7% 

100.0% 

================================================================ 
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TABLE 7B 
ROOTE 7 ALIGNMENT 

-====---=-==================================~==========--=====--
ORIGINS OF COMMUTERS FROM DULLES CORRIDOR 

TO OC AND NORTHERN VIRGINIA 

-------------------------------------------------------------
STATION 

1 DULLES 

2 ROUTE 28 

3 HERNDON 

4 RESTON 

5 HUNTER 

6 TYSONS 

PC~. OF oOAR.DI:-1G 
PASSENGERS 

0.0% 

8. 7% 

19.H 

50.0% 

11. 4% 

10.9% 

100.0% 

=================================================----=-=--===-== 
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TABLE 8 
ACCESS ROAD ALIGNMENT 

===============================~-~======~==z==================== 
ORIGINS AND DESTINATIONS OF LRT COMMUTERS 

TR..~VELLING ENTIRELY WITHIN DULLES CORRIDOR 
=========~~====s============:=================================== 

PCT. OF BOARDING PCT. OF ALIGHTING 
STATION PASSENGERS PASSENGERS 

l DULLES 0.0% 3.7% 

2 ROUTE 28 12.0% 3.1% 

3 EER!<DON 21.0% 14 .2~ 

4 RESTON 34.0% 19.3% 

5 HUNTER 10.H 2 .1% 

6 TYSONS 6.2% 51. 6% 

7 w. FALLS 16 ,2\ 6 .1% 

100.0% 100.0% 
--========•=a=-------------------------=------------=,----------
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TABLE SB 
ROUTE 7 ALIGNMENT 

=~=============:==============================================:~ 

S:'ATION 

- c:.;:..I..ES 

2 ?..OU':S 28 

3 ::iER:-l:-JON 

' ?.SS":CN ., 

5 Eif]NTE;\ 

6 TY SONS 

I w • ... .., ,. 7" ~ 
:: .r . ..t....u.::> 

ORIGINS AND DES1':NA1'IONS OF LRT COMI1UTERS 

TRAVELLING E~rrr~z:y rl:TEI~{ DULLES CO?...?.!DOR 

PCT. OF BOARDING PCT. OF AL!GciTING 
?~.SSENGERS PASSENGE?.S 

0. 09; 3.6% 

11.H 3.09; 

20.9% 13.5'; 

34 • .i % 18.8% 

10. 63; 2. 0'!. 

6.2% 53. 3% 

16. 6'.\ 5. 8 Cs 

100.0% 100.0% 
--------------==-=-------~==---==--=-====-==-~=-=====-===-------
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TABLE 9 
ACCESS ROAD ALTERNATIVE 

================================a=============================== 
DESTINATIONS OF LRT COMMUTERS 

TRAVELLING FROM OC AND N. VA TO TSE DULLES CORRIDOR 
================================================================ 

PCT OF ALIGHTING 
SV.TION PASSENGERS 

1 DULLES 1.4% 
• 

2 ROUTE 28 2.4% 

3 HERNDON 8.3% 

4 RESTON 34. 4% 

5 HUNTER 3.3% 

6 TYSONS 50.2% 

7 w. FALLS 0.0% 

100.0% 

=============================================2==~=============== 
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TABLE 9B 
ROUTE 7 ALTERNATIVE 

===========================================================•===~ 
DESTINATIONS OF LRT COMMUTERS 

TRAVELLING FROM DC AND N. VA TO TSE DULLES CORRIDOR 

--------------------------------------------------------------
PCT OF ALIGHTING 

ST.!\.TION PASSENGERS 

l DCJLLES 1.2% 

2 ROUTE 28 2.H 

3 8ERNDON 7.2% 

4 i<ESTON 30.0% 

5 8UNTER 2.9% 

6 TYSONS 56.5% 

7 W. FALLS 0.0% 

100.01 
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TABLE 9B 
ROUTE 7 ALTERNATIVE 

================================================================ 

1 

2 

3 

4 

5 

6 

7 

DESTINATIONS OF LRT COMMUTERS 
TRAVELLING FRCM CC AND N. VA TO TEE DULLES CORRIDOR 

PCT OF ALIGE':'!NG 
STATION P.',SSE::lGERS 

DULLES 1.2% 

ROUTE 28 2.1% 

HERNDON 7.2% 

RESTON 30.0% 

HUNTER 2.91 

TYSONS 56.5% 

w. FALLS 0.0% 

100.0% 
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Existina Travel oatterns in the Corridor 

An understanding of existing travel patterns in the Dulles 
Corridor provides a context for understanding the 
forecasts presented in the previous section, as well as 
aids in the design of the proposed LRT system. The Dulles 
corridor is typical in many ways of fast-growing suburban 
areas. Residential development consists pr.imarily of 
single-family homes and commercial and office development 
and is low-density in nature. The corridor is 
characterized by an affluent population and a rapidly 
growing employment base consisting primarily of service 
and high-technology firms. Transit service in the 
corridor ii very limited, with the exception of 
peak-period service between Reston and Washington. Travel 
patterns throughout the corridor are overwhelmingly 
auto-oriented. There are several unique characteristics 
of the corridor, however, which have created an interest 
among private developers in fixed-rail transit: 

o Projected rapid growth in the corridor of 86% in 
employment and 20% in population over the ne~t 15 
years 

o The presence of a rapidly-growing planned community, 
Reston, which is strongly-oriented toward Washington 

o The presence of Tyson's Corner, the largest suburban 
employment center in the Washington area, which is 
projected to have 80,000 employees in the year 2000 

o The availability of a transit right-of-way in the 
middle of the Dulles Access Road 

Travel patterns are therefore likely to change if the 
rapid growth projected for the corridor does materialize. 
However, the description of current travel patterns which 
follows is helpful in understanding the potential for 
transit service. 

The most recent survey of travel movements in the Dulles 
Corridor is the 1980 U.S. Census journey-to-work survey. 
At that time, approximately 16,000 corridor residents were 
employed in Washington, 6,500 in the major employment 
centers of Northern Virginia (Rosslyn, Pentagon, Crystal 
City) and 27,000 in the corridor itself. Approximately 
20% of the Washington commuters reported using transit in 
1980, while 40% drove alone and 401 carpooled .. 

Reston has the highest level of transit service and 
ridership of any area in the corridor. (It accounted for 
ssi of non airport originating corridor transit ridership 
to Washington in 1980). WMATA currently serves Reston 
with 44 peak-hour buses to Washington and Northern 

A-61 



Virginia. Five different routes are run within Heston but 
all buses pass through the commuter parking lot at Wiehle 
Avenue before beginning their express trip on the Dulles 
Access Road and I-66 to Washington or Northern Virginia. 
In addition, there is limited bus service available wi~hin 
Rester. itself. 

WMATA bus ridership counts from 1985 indicate that bus 
ridership from Restan has declined in absolute ter~s by 
approximately 30% from the 1980 level reported in the 
Census. Part of the reason may be a shift in employment 
destinations from Washington to the faster-growing centers 
in the corridor such as Tyson's Corner, Reston and 
Route 28. A more likely reason, however, is that the 
construction of the Dulles Toll Road and the opening of 
the I-66 extension to three-person carpools has made 
carpooling a more attractive option ta commuters. 

Bus service is considerably less frequent from other parts 
of the corridor than from Reston. Herndon, for example, 
has three WMATA one-way express bus runs to Washington 
daily while the Sterling Park area of Loudoun County is 
served by three privately-operated bus runs to Washington. 
Local service within the corridor is very limited, with 
one route (55) connecting Herndon, Heston, and Tyson's 
Corner via Route 7. Several routes terminate at Tyson's 
Carner. One is an express bus route to Washington while 
the others pcovide access to.Tyson's Corner from different 
areas of Northern Virginia. Present WMATA bus service in 
the corridor is summarized in Table 1. 

With the exception of peak-period work trips to Washington 
and the major employment centers of Northern Virginia, 
transit usage in the corridor is very limited. 1980 
Census figures indicate that between l\ and 2% of all work 
trips entirely within the corridor are made by transit. 
Trips from outside the corridor into the major employment 
center of Tyson's Corner show a similar mode 3plit of 
1-2%. From certain areas with good bus service to Tyson's 
however, transit mode splits run as high as 7%. Transit 
ridership to corridor employment centers other than 
Tyson's Corner, is virtually non-existent. Table 2 
summarizes 1980 U.S. Census journey-to-week modal splits 
from the Dulles Corridor and other areas of Northern 
Virginia to relevant destinations for this study. 
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TABLE 1 

-------------------------------==-=---==-=•s------==••=--=-=--=a-----a-··-====-=-=-=c-----=---------------==-= 
1985 WMATA BUS ROUTES SERVING DULLES RAIL CORRIDOR 

5Y 

5A-F 

5Z 

5W/5K 

IIERtlDON EXPRESS 
Express service from Herndon and Reston to D.C. 

RESTON EXPRESS 
Express service from Reston commuter parking lot 
to Rosslyn, Pentagon, Crystal City and D.C. 

HERNDON-BALLSTON LINE 
Herndon and Reston to Tysons Corner and 
Ballstonvia Haute 7 

TYSOIIS CORNER EXPHESS 
Express service from Tysons Corner to D.C. via I-66 

CHAIN BRIDGE ROAD LINE 
Tysons Corner to Rosslyn and D,C. via Chain Bridge Road 

3Z/3A/3B LEE IIIGIIWAY LINE 

3X 

2C 

2X 

Tysons Corner to Ballston and Rosslyn via Route 7 
and Lee Highway 

LEE IIIGIMAY LINE 
Rosslyn and llallston to Tysons Corner and Reston 
(U.S.G.S.) via Lee Highwaj and Route 7 

HASIIINGTON BOULEITARD LINE 
Tysons Corner to Ballston via Washington Boulevard 

TYSONS CORNER-OAKTON EXPRESS LINE 
Tysons Corner to Ballston and Pentagon via Nutley 
Street and I-66 

TO'rAL RIDERSIIIP POT~~N'l'IALLY DIVERTABLE 

SOURCES: vlMATA BUS ROU'l'E SCHEDULES AND RIDE CIIECK COUNTS, 1985. 

DAILY A.M. P~~Al<-PERIOO BUS RIDEllSIIIP THAT 
COU!,O BE PO'l'BN'l'IALLY DIVBH'fgQ ·ro 'l'HE 
PROPOSED LIGIIT IIAIL LINE 

EAS'l'BOUND WP.STBOUND TOTA!. 

76 76 

1062 1062 

241 247 4UU 

247 247 

65 57 122 

20 51 71 

26 26 

13 49 62 

09 09 

1813 430 2243 



TABLE 2 

1980 U.S. JOURNEY-TO-i..ORK MODE SPLITS TO/FROM NORTHERN VIRGINIA SUBDRSS 

P£RCE!~T P~.c:::~rr 
FROM TO TRANSIT C .. ! . .?..PCOL 

Dulles Corridor :l.eston 1.5% 12.7% 

Dulles corridor Tysons Corne: 2.3% 17.5% • 
Fairfax County 

:::xcluding Dulles Corridor Tysons Cornet" 2.1% 14.2.% 

.~lingcon/Alexandria Tysons Corner 7.4% 18.8% 

Northern Virginia Fairfax City 0.6\ 14.1% 

Northern Virginia Annandale 1.6% 16.8\ 

~orthern Vi::-ginia 7 Corners 3.9% li.7% 

Northern Virginia Dcwnto,wn Alexandria 7.9% 19.S!i. 

Dulles corridor Crystal City 6.8% 32.2% 

Fairfax County Excluding 
Dulles Corridor Crystal City 8.1% 38.6% 

Dulles Corridor Rosslyn 10.9% 24. 2% 

Fairfax County Excluding 
Dulles Corridor Rosslyn 18.0% 25. 6% 

Dulles Corridor Pentagon 18.5% 40.2% 

Fairfax County Excluding 
Dulles Corridor Pentagon 21.8% 41.3% 

Arlington/Alexandria Pentagon 29.4% 17.8% 

Dulles Corridor Downtown D.C. 20.5% 39.4% 

Central Fairfax Outside 
Beltway Downtown D.C. 23.2% 47.3% 

, 
Central Fairfax Inside 

Beltway Downtown D.C. 27. 7% 40.3% 

Southern Fairfax Downtown D.C. 21.5% 42.3% 

Arlington Downtown D.C. 44.9% 23. 5% 

Alexandria Downtown D.C. 34.5% 29.8% 

SOURCE: 1980 U.S. CENSUS JOURNEY-TQ-;'1QRK SURVEY. WashCOG UTPP FILE 4a. 
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Dulles Airport Travel Trends and Forecasts 

During the past two years, Dulles Airport has experienced a 
rapid increase in air passenger travel. Total passenger 
movements at the airport increased from 2.1 million in 1982 to 
2.9 million in 1983 to 3.5 million in 1984. Total passenger 
travel is expected to be over 4 million in 1985. The Federal 
Aviation Administration, which runs both National and Dulles 
Airports, has attempted to promote greater use of Dulles ever 
since its opening in 1962. National Airport, however, still 
serves the overwhelming majority of Washington area air 
passenger. Despite curfew restrictions and restrictions on 
jumbo jets, National served 14.6 million passengers in 1984, 
just under its legal limit of 15 million. The proximity of 
Washington National to the center of the city, and its 
excellent and inexpensive access by taxi and transit, continue 
to attract most area air passengers. 

The FAA Metropolitan Washington Airports engineering staff 
projects that 15.2 million passengers will use Dulles in the 
year 2000, a fourfold increase in fifteen years. There are a 
number of reasons why this growth at Dulles anticipated: 

o The FAA is assuming in its planning work that the 15 
million passenger cap at National will hold. Because 
National is currently just under this limit, all area 
air travel growth will have to occur at either Dulles 
or BWI. If the airport transfer legislation is 
passed, the cap would be eliminated and all airports 
could·grow in terms of usage. 

o A 1981-82 survey of the three area airports indicated 
that Dulles would experience a net gain of one million 
passengers if travellers could use their "preferred 
airport. Because of the limited number and selection 
of flights at Dulles, many passengers who live near 
Dulles are forced to use National. 

0 Population and employment have grown rapidly in the 
Dulles Corridor and this growth is projected to 
continue. Much of this growth consists of high-income 
residential development and high-technology 
employment. These activities are likely to generate a 
large number of air travellers. Much lower rates of 
growth are projected in areas near National. 

o More airlines are using hub-and-spoke systems to 
improve operational efficiency. Dulles is apparently 
more attractive now as a hub than National since it 
attracted three airline hub operations during 1985; 
New York Air, Pan American and Presidential. Many 
passengers using the hub airlines will only change 
planes and thus do not require ground transportation. 
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The availability and selection of flights for 
Washington area passengers will be greatly improved, 
however. 

Ground transportation to Dulles is primarily by automobile. 
Table l shows the breakdown of Dulles access modes from the 
1981-1982 regional air passenger survey. Limousine service is 
provided by Washington Flyer, Inc. to Dulles from National and 
major hotesl through the region. Fares are $10 for most trips, 
but are slighlty higher for more remote points. The number of 
daily limousine trips has remained steady since the 1981-1982 
survey at approximately 550 per day. Other than the Washington 
Flyer Service there is no scheduled public transportation 
serving Dulles. 
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II. PARAMETERS OF DEVELOPMENT 

Permissible Transit Technology 

The materials, equipment, components and systems to be 
employed on this transit system will in every case have 
been proven safe and reliable on other operating transit 
systems. Respondents will indicate, by reference to prior 
use, the basis for each such judgment. In similar manner, 
each design/construction/installation practice or technique 
will have been proved previously as well. 

Specification of Technological Requirements 

Throughout the design and construction of this transit 
system, respondents shall maintain smooth vertical and 
horizontal alignments with gradual transitions to 
instill confidence in patrons and provide a safe, 
comfortable ride. Guideway alignment should generally 
follow the DAAR centerline alignment and remain within 
the median at all times. Deviations from the median 
centerline alignment will be allowed to enhance the 
comfort of the ride. 

The design alignment shall support a maximum train 
speed of 70 mph where the DAAR median and bridges will 
permit. Lower speeds are to be expected at 
constraints, such as overhead bridges, and shall be 
identified in the design. Designers shall provide 
indications of the dynamic envelope of vehicles at 
each such constraint. 

System alignment may vary from the median centerline 
at each proposed station in order that stations will 
be on tangent sections of track with vertical slope no 
greater than __ • Stations shall have high-level 
platforms, as indicated on Figure_, to be compatible 
with Metrorail vehicles. 

The system shall be sufficiently reliable that no 
patron is required to wait longer than 15 minutes for 
a vehicle to arrive headed toward the correct 
destination. This criterion shall be applied to the 
location of track crossovers and the provision and 
location of spare vehicles. Traction power, signals 
and communications systems shall provide sufficient 
redundancy to support continued, safe operation in the 
event that the primary systems are interrupted. 
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Typical system characteristics and station 
dimensioning are the design criteria standards to be 
observed throughout the project unless prior written 
approval for an exception is obtained in each case. 

System track design, signaling and communication will 
provide the required safety to support operation of 
trains on five-minute headways without diminished 
speed. Signaling will be designed to protect stopped 
trains in stations and on the mainline tracks. 

In no instance shall the DAAR median be either • 
excavated or filled in such a way as to imperil the 
Access Road itself; and the FM shall be the sole 
judge of that condition. Any designs for retained cut 
or fill shall be submitted for FAA approval before 
they can be issued as construction directives. 

Stations and station parking areas shall be equipped 
with standby illumination, in addition to normal light 
fixtures, and telephones. 

Identification of Acceptable Technologies 

The Light Rail 'l'ransit (LRT) is the guideway option 
deemed appropriate for the physical situation and the 
surroundings. The techniques and technologles proven 
in many LRT systems should be considered for this 
application to capitalize on the proven manufacturing 
and servicing capabilities and to take advantage of 
the generous supply of skilled personnel. 

The reliability required of this system suggests that 
simplicity should be guiding principle throughout. 
Unnecessary complexity and the sophistication of 
unproven concepts should be avoided. 

All electronic devices shall be solid state and 
modular in nature, allowing for plug-in circuit boards 
for routine replacements. 

All standards required by the Commonwealth of Virginia 
shall be compiled with. Where not otherwise 
specified, this system should be compatible with Metro 
vehicles. 

Communications shall be line-of-sight radio for 
vehicles with battery powered back-up. Stations shall 
be connected by a dedicated telephone line. 
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DULLES INTERNATIONAL AIRPORT 
MODE OF ACCESS - 1981/1982 

-----------------------------------------------------------

AUTOMOBILE 
PARKED 
DROPPED OF 
RENTAL CAR 
TOTAL AOTO 

TAXI 

POBLIC BOS 

AIRPORT BOS/LIMOOSINE 

HOTEL/MOTEL CAR. 

23.0\ 
41.3% 
15.6% 
79.9% 

11.a, 

0.9\ 

6.3% 

1.11 

100.0% 

SOURCE: WASHINGTON-BALTIMORE REGIONAL AIR PASSENGER SURVEY, 
METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS, 
WASHINGTON, D.C., SEPTEMBER,1982. 
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A simple graphic train control board shall provide 
continuous identification of occupied track circuits. 
A collocated power control shall indicate energized 
traction power circuits. 

B. Operating Performance Standards 

The central business district of Washington, D.C. is 
approximately 26 miles from Dulles Airport. The District 
believes that rail transit between the two points should be 
frequent and swift. Preferences will be given to those 
developers who propose systems that complete the trip in an 
hour or less, including station dwell time and a system 
transfer at West Falls Church and who propose frequent 
trips to prevent a buildup of waiting travelers. The 
feasibility study (which is available from the District) 
indicated that the trip will be achievable in an hour or 
less if the guideway and vehicle selected support a maximum 
speed of up to 70 mph. Moreover, preference will be given 
to Developers who structure their service plans to be 
compatible with Metrorail peak rush hour schedules. 

C. Joint Real Estate Development 

The District may implement mechanisms to capture a 
sufficiently large and secure portion of these revenues to 
generate the service fee to be paid to the Developer. The 
component governments do not intend to make payments to the 
District from their existing tax revenues to support the 
construction and operation of the rail system. It is the 
District's intent to derive the revenues necessary to 
support the system from revenues captured from non-user 
beneficiaries. 

D. Legal and Regulatory Constraints 

Respondents will be required to comply with all applicable 
federal, state and local laws and regulations that impact 
upon their development plans for the Project. Respondents 
may wish to review the memorandum prepared by Baskins & 

Steingut prepared as part of the feasibility study on the 
institutional constraints that should be addressed. 
Respondents are cautioned not to rely on this information, 
as it is provided for illustrative purposes only. 
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III. PlOJl!r.l' DEYElDIMEJrI' S'l'Rl£.l'ORE 

A.. Oomership Alternatives 

It is the intention of the District to enter into a 
joint public/private co-venture with a develor;:cnent 
corporation to build and operate a transit system in the 
Dulles Corridor. In return for the payment of a service 
fee, the District will expect the Developer to own and 
operate the system under a Full Service Contract. 

'!he initial preference of the District is for the 
Developer to be a corporate entity that will build and 
own the System fran the onset of construction through 
the end of the (Ilerating Agreement. '!he District 
preference for such ownership structure is based upon 
its desire to have one easily identifiable contract 
party throughout the life of the Agreement for the 
purpose of accountability, consistency and continuity. 
Preference will be given to those respondents ownership 
proposed. 

Respondents are free to propose an ownership structure 
of their choosing (including a 100% vendor owned 
facility, a tax-advantaged leveraged lease, or a limited 
partnership) provided that the structure meets the 
following standards: (1) it must involve a minimum at 
risk equity contribution at least sufficient to qualify 
for federal tax ownership of the facility, and (2) the 
Developer must have sufficient assets or other forms of 
support to assure the efficacy of the cost, construction 
and performance guarantees required by the RFP. 

Respondents are required to specify in detail the 
ownership structure which is proposed. '!he proposal 
nust identify the corporate or partnership entity with 
whan the District will contract and the relationship 
between this entity and its owners/parents. 
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B. Allocation of Risks 

Respondents are asked to assume the full measure of risk 
properly associated with their ownership and operating 
responsibilities. Each proposal should demonstrate ~1e 
respondent's willingness and capability to assume those 
risks outlined in the following sections relating to the 
construction and operating contracts. 

It is the intention of the District to transfer to the 
Developer as much operating risk as is practically 
feasible. The District believes the Developer will be 
in a better position to manage risk, and will have a 
irore clearly defined econanic interest in controlling 
risk, than would a public manager of the Project. 

One of the principal advantages of private ownership 
identified in the Dulles Feasibility Report is the 
ability to control cost overruns and schedule delays 
that have plagued publicly sponsored transit 
develoi.:ments. For this reason private ownership is 
being considered for this project. Consequently, 
respondents must be aware that the District is seeking 
proposals wherein the private Developer can guarantee a 
fixed price developnent, timely canpletion, and 
assumption of technical feasibility. 

Preference will be given to the proposals which clearly 
deironstrate the econanic capacity to stand behind the 
cost and performance guarantees anticipated in this RFP. 
Evidence of ccmnitrnent to provide construction bonds, 
efficacy insurance, standby letters of credit, or other 
perfonnance obligations fran nationally recognized 
financial intermediaries is sought and will weigh 
heavily in the evaluation of proposals under this RFP. 
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III. PRlJErr IEVEL0FMEBr STROC'lURE 

c. Requirements of the Construction Cattract 

Respondents are asked to bid a fixed price turnkey 
construction price to construct the System as proposed. 
At a minimum, the contract will provide for a fixed 
canpletion schedule and strict performance standards for 
acceptance. The Contractor will be required to provide 

~ unconditional and unlimited perfonnance guarantees 
backed by surety bonds frcm a nationally recognized 
financial intennediary with respect to canpletion of the 
System through satisfactory acceptance testing • 

• 

' 

Increases in construction costs are the responsibility 
of the Developer, except insofar as they relate to 
design m:::idifications made at the request of the District 
after the final engineering design has been approved by 
all the appropriate authorities, including a final 
approval by the District. Design m:::idifications imposed 
by federal or state authorities after approval of final 
engineering plans are to be assumed by the Developer as 
part of its assumption of the risk of adverse changes in 
federal or state law. Penalties for the failure to 
deliver the System and meeting acceptance standards on 
schedule will be imposed. These penalties will be 
calculated to offset the additional costs of financing 
and other costs reasonably incurred as a result of the 
Developer's breach. 
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III. PlnJEX:T IEVELOPMENl' S".l'ROC"lURE 

D. Minim.m Staooards for q;>erating Agn!Ement 

The District will require that the selected Developer 
take full responsibility for the operation and 
maintenance of the system, including but not lunited to 
suppliers, concessionaires, labor contracts, equipment 
repairs and regular upkeep of the rail bed and stations, 
materials and power. The District will require that the 
cperations of the system meet certain defined 
performance standards as measured fran tune-to-time by 
the District. The District expects that the operating 
agreement should be for a term not less than 10 years. 
A material failure to meet these standards will result 
in a decrease in, or canplete cessation of, payment of 
the service fee. 

Respondents are asked to bid and guarantee a fixed price 
operations and maintenance contract to begin from 
acceptance to the termination of the Agreement, subject 
only to adjustments for inflation as measured by an 
appropriate index. The selected Developer will be 
required to provide a surety or another form of 
financial guarantee of one year's estimated operations 
and maintenance expense upon canpletion and acceptance. 
The surety will serve as a reserve fund to be drawn upon 
only in the event of Developer defaults under this 
Agreement. 

The Cperating Agreement anticipated by this RFP will 
expressly identify the responsibilities of the public 
and private partners, to include at least the following 
items: 

Responsibilities of District 

( i) obligation to receive transit service; 

(ii) Ccmnitment to pay service fee to Developer; and 

(iii) District to monitor performance and compliance 
with service standards. 

Responsibilities of Developer 

(i) maintain facility; 

(ii) provide service at minunum performance standard; 
and 

(iii) provide payment for financial obligations. 
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Acceptable Financing Alternatives 

The District has an initial preference for a corporate 
owner providing Ei.nancing with equity of at least 25% oE 
total costs and debt financing provided through the 
issuance of tax exempt Industrial Development Bonds 
backed by the Developer with the full guarantee (or its 
functional equivalent provided by an acceptable 
financial intermediary of its owner/parents. 

The District will consider project financing 
alternatives based upon either a tax advantaged lease or 
a limited partnership wherein the tax benefits are sold 
or transferred to third party investors. 

Preference will be given to respondents that propose to 
acquire and retain ownership of the System through the 
life of the Agreement. Preference will also be given to 
respondents that propose to inject equity at the 
beginning of the construction period, as opposed to 
purchasing the equity interest upon canpletion and 
acceptance. 

While the District appreciates and understands 
innovative financing alternatives, respondents are 
encouraged to use the necessary graphics and descriptive 
material to facilitate a clear and concise presentation. 
In addition, preference will be shown to respondents 
that certify the availability of the sources of capital 
required and the terms and conditions necessary to the 
financing proposed. Respondents will also be required 
to discuss in detail the impact of the use of taxable 
debt on the proposed financing structure in the event 
that tax exempt Industrial Develoi;ment Bonds are 
eliminated by pending federal tax legislation • 
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F. Payment of Service Fees 

The initial projections by the District on the financial 
feasibility of the System indicate that fare revenues 
will not be sufficient to pay for operations and 
maintenance in the early years. The feasibility study 
proposes that additional revenues be identified to pay 
for the balance of operations and maintenance not 
oovered by fare revenues, and to capital costs and 
provide a reasonable return to the equity investor(s). 
This fee, designated as the Service Fee, will be 
canprised of revenues fran various sources as indicated 
in the above section in Joint Real Estate Development 
will be collected and paid by the District to the 
Developer on a semi-annual basis. 

The financial feasibility study identified a number of 
non-use beneficiaries of the system and the District has 
or will adopt measures to capture the incremental value 
of these benefits in order to generate revenue for the 
operation of the System. These revenues may include but 
need not be limited to special tax districts canprised 
of property owners with holdings contiguous to the rail 
line. It should be noted that the ccmponent governments 
have clearly indicated that they will not contribute 
revenues fran existing tax sources to the payment of the 
Service Fee. All revenues necessary for the District to 
pay the Service Fee will be generated fran value capture 
methods directed at non-user beneficiaries. The 
District has independently assessed the anount 
oollectibility and credit worthiness of these revenues 
and will covenant that these revenues are sufficient to 
pay anticipated Service Fees during the life of the 
cperating Agreement. · 

The District will guarantee the payment of a Service Fee 
sufficient to pay (after collection of direct project 
revenues) a part of operations and maintenance, and 
capital costs, contingent upon full and satisfactory 
performance by the Developer of its responsibilities to 
construct the System and operate it as prescribed by the 
Operating Agreement. 
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Proposals must be sutmitted in the format outlined in this 
section. Each part of the proposal must be canpleted in 
full. The District reserves the right to eliminate Erom 
further consideration any proposal deemed to be substantially 
or materially unresponsive to the request for infonnation 
contained herein. Clarity and directness in the responses 
will be valued. 

Proposals must be structured to include the following 
sections: 

A. Sl.llmary of Proposal 

Section~ of the proposal should contain a brief surrrnary 
of the respondent's overall approach to the developnent 
of the transit system. This section should highlight 
those aspects of the proposal (such as strong and 
enforceable cost and performance guarantees) the 
respondent believes to be particularly advantageous to 
the District. 

B. Background and Qualifications of Icspondents 

Section B of the Proposal should contain the following 
infonnation about the Respondent and any sub-c9ntractors 
or joint venture partners with which the Respondent 
intends to work. This information should be 
substantially the same as that provided in the RFQ. 
Differences or changes should be brought to the attention 
of the District inmediately and in all cases before final 
sutmission. 

1. Description of the Canpany or Corporation making the 
proposal. This sub-section must include: 

(a) the identity of the principal Developer and each 
sub-contractor or partner; 

(b) a description of the respective responsibilities 
of each member of the team; 

(c) the identity of the lead personnel Eran each 
firm canprising the developnent team; 

(d) resumes for the management personnel listed 
above; and 
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(e) the name, address and phone number of the 
principal contact person regarding this RFQ. 

2. Audited financial statements for the roost recent 
three fiscal years for the Respondent and each sub­
contractor. 

3. Prior relevant work experience. This section should 
highlight prior transit experience both as contractor 
and owner/operator. 

4. Prior experience as construction contractor and/or 
operator in providing timely perfonnance with strong 
ccmpletion and operating guarantees on major public 
works projects. 

5. History of service contract relationships. This 
section should cover prior cases where the developer 
owned and operated services under a contract with a 
public agency. The nature of the service and the 
terms of the operating agreement should be discussed 
in detail. 

6. ~inancial resources available for the project. This 
section must identify the corporate financial 
resources the respondent has available to support 
develoJ;Jll8nt of this Project. Support may take the 
form of either direct contributions or assets 
available to pledge towards perfonnance guarantees. 

7. References. Each Respondent must provide references 
of other clients for whan they have worked in similar 
capacities as proposed herein. 

C. Technical Proposal 

Section C of the Proposal should contain the technical 
specifications for the transit system the Respondent 
proposes to develop. Section C must contain the 
following minimum level of detail: 

1. Preliminary design of the transit system to include 
working drawings specifically showing: 

(a) the primary technology of the selected roode; 

(bl the configuration of the track and any aerial 
structures; 

(c) the design of the vehicles and the required 
sources of power; 

(dl the conceptual plan for, and locations of, any 
mid point stations; 

A-78 



• 

2. 

( e) the system alignment and required easements 
and/or right-of-ways; 

(fl the design speed of the system; 

(g) evidence of compliance with all technical 
specifications required by Section IIH of this 
RFP; and 

(h) docunentation of the proven "carmercial 
feasibility" of the proposed technology and the 
location of the nearest similar facility in full 
ccmnercial operation. 

Detailed cost information concerning the proposed 
transit developnent including: 

(a) a breakdown of the respondents projected budget 
for construction of the facility showing costs 
for design, equiJ;111ent, labor, overhead, 
insurance, interest during construction and 
contingency funds; 

(b) the cost and estimated useful lives of major 
items of equiJ;lllent; and 

3. Proposed tenns of the construction contract to 
include at a minimun: 

(a) the nature of price protection the respondent 
is willing to grant the District, specifically 
to include whether the respondent will 
guarantee a maximum fixed price; 

(b) the construction time table and the level of 
perfonnance guarantees the respondent will 
offer the agency for timely canpletion 
including whether the respondent will accept 
full financial responsibility for any financial 
obligation outstanding after the full 
utilization of any capitalized interest and 
prior to the acceptance of the facility for 
full cannercial operation; 

(c) the level of performance guarantee the 
respondent will offer the District and the 
nature of the acceptance testing procedures the 
respondent intends to canply with; 

(d) the nature of any insurance, surety or 
construction bond, or pledge of corporate 
resources the respondent will make available to 
secure any performance or cost guarantees made 
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under the terms of the construction contract 
anticipated by this Section; and 

(e) a specific list of any technical or 
construction risks that the District will be 
asked to bear, including but not limited to: 

( i) 
(ii) 
(iii) 
( iv) 
(v) 
(vi) 
(vii) 
(viii) 
( ix) 
(x) 

technology performance, 
system reliability, 
environmental and regulatory compliance, 
acceptance of faulty workmanship, 
contractor default, 
cost overruns, 
force majeure, 
project completion delay, 
labor unrest, or 
inflation. 

4. Proposed tentlS of the operating agreanent including; 

(a) the operating service plan identifying hours of 
service, headways, average trip lengths, number 
of trains, and system capacity; 

(b) estimated patronage; 

(c) proposed fare structure; 

(d) guarantees of system perfonnance; 

(e) period of time respondent is willing to 
guarantee the level of operating expenses; 

( f) proposed methodology of adjusting service fee to 
reflect higher operating costs; 

(g) procedures for preventive maintenance to be 
performed by the respondent to ensure the 
integrity of the facility; 

(h) method of accumulating a replacement and repair 
fund; 

(i) suggested audit and control procedures Ear the 
oversight of the system by the District; 

(j) identification of operating risks to be borne by 
the District; and 

(k) evidence that operating agreement meets the 
conditions of the Federal Revenue Code such that 
the ownership of the facility by the respondent 
is not jeopardized. 
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D. Business and Financial Ptc ,posal 

Section D should contain the basic financial terms under 
which the respondent proposes to build and operate the 
facility. This Section must contain the following 
elements: 

1. Identification of all parties involved in any 
capacity with the financing of the facility and a 
description of the role of each party to the 
transaction. 

2. A description of the contractual relationship of each 
party, including the tenn of each agreement and the 
financial obligation of the parties thereunder • 

3. The respondent's strategy for minimizing the degree 
of risk assumed by the District (including any cost, 
construction, perfonnance, or other warranties or 
guarantees to be provided for the District). 

4. A detailed capital financing plan for the project 
including: 

(a) the ownership structure the respondent proposes 
to utilize to fully capture the available 
Federal and State tax benefits associated with 
the develop:nent of the facility; 

(bl a binding letter of camiitment fran each source 
of financing indicating (i) that the financing 
described in the proposal will be available at 
the rates and tent1S and within the timeframe 
indicated and ( ii) stating that the financing 
entity has read this RFP and the respondent's 
proposal and is aware of the terms, requirements 
and conditions of each; 

(c) any contingencies that must be met in order to 
obtain such financing; 

(d) if any debt financing is involved, the 
percentage of total project cost to be financed 
with debt, the anticipated interest rate, and 
the term of the loan; 

(e) indication of the availability or intended use 
of any vendor financing or foreign supplier 
credits; 

(f) a camtitment fran the respondent as to the level 
and timing of anticipated equity contributions, 
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and the proposed security if the equity will not 
be contributed during the construction period; 

(g) the required internal rate of return the 
respondent will require on the equity 
contribution to the project; 

(h) the aggregate principal arrount of tax-exempt 
Industrial Development Bonds the District will 
be asked to issue on behalf of the respondent, 
and whether or not the respondent will pledge 
its corporate credit to the repayment of such 
obligations; 

(i) any public guarantees required in association 
with payment of debt service on bonded 
indebtedness; 

(j) the intention of the respondents to apply for 
any governmental grants and the nature and 
source thereof; 

(k) the nature of any required reserve or 
contingency funds; and 

5. A description of the respondent's tax position with 
respect to the project including; 

(a) any federal, state and/or local tax benefits the 
respondent expects to claim in connection with 
its investment, 

(b) the legal basis for taking such tax benefits 
(including the respondents strategy for 
canplying with the service contract provisions 
of the Tax Refonn Act of 1984) • 

(c) the level of indemnification (if any) required 
by the respondent of the District frcm the 
effects of changes in the tax law subsequent to 
signing the q;>erating l\greement. 

6. The level of service fees the District must COOlllit to 
provide to the respondent in return for the provision 
of transit service identified in Section IIB. Th~ 
frequency and manner of adjustment must also be 
specified. In addition, to the extent this 
appropriation must be guaranteed by parties other 
than the District, the nature of the secondary pledge 
must be identified. 

7. Based on the responses to this Section, respondents 
must provide a detailed cash flow analysis 
(consistent with the methodology set forth in the 
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feasibility study) covering the construction period 
of the project plus 25 years of operations. 
Respondents may also provide additional financial 
analyses, based on other assumptions or parameters, 
but must clearly provide the reasoning for utilizing 
alternative assumptions. At a minimum a specific 
schedule of sources and uses of funds must be 
provided and a detailed flow of funds diagram must be 
prepared to highlight the contractual relationships 
between the parties to any financing. 

E. Legal Aspects of the Proposal 

Section E must identify the principal legal relationships 
among the parties to the proposed development, including: 

(a) All legal agreements and documents anticipated by 
this RFP and the respondents proposal must be 
identified and their respective tenns stmnarized~ 

(b) a description of each circumstance under which the 
respondent or any of the parties identified in the 
proposal could or would have the right to fail to 
perform as described in the proposal must be 
identified, and 

(cl an outline must be provided stating the 
responsibilities and duties which the District will 
be asked to accept under the tenns of the proposal. 

F. Schedule for Project Caipletion 

Proposals must include a full and ccrnplete project 
development schedule including construction timetable and 
a proposed date for full ccmnercial operation. The 
schedule may anticipate a selection process as outlined 
in Section VII of this RFP. 

G. A9sociated Joint Develcpnent 

Section G should contain the respondent's proposal for 
joint development projects to be built in conjunction 
with the mass transit system. Section G of the proposal 
must contain the following information: 

(1) Project Development - The respondent must provide 
preliminary design drawings to show the conceptual 
plan for all proposed joint development projects. 
The plan must indicate the identified parcels under 
his control which are to be utilized, and their 
intended use. 
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(2) Zoning/Land Use - The proposal must canply with 
existing zoning and land use statutes. The 
conponent jurisdictions do not intend to grant 
variances outside their respective Master 
Development Plans. 

(3) Financing Plan - The proposal must demonstrate the 
financial capability of the respondent to finance 
the construction of the proposed development, and 
show evidence of pennanent financing for the 
Project. Preference will be given for signed 
carmibnents for the financing of the Projects. 

(4) Financial G.laranty - The proposal must demonstrate 
the financial capacity of the respondent to meet the 
expenses associated with the level under its control 
as part of the Cperating Agree:nent. 
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VI. 

A. Prq)osal Evaluation 

The proposals will be evaluated by the Vendor Selection 
Corcrnittee which is canprised of representatives of the 
District and its component governments assistsd by legal 
counsel, a financial advisor to the District, and a 
professional engineer. 

Proposals will be evaluated on the basis of the 
following criteria: 

l. 

2. 

3. 

Experience and Qualifications of the Respondent 

Preference will be given to respondents 
denonstrating strong technical and management 
ability and proven experience in similar 
undertakings. Denonstrated financial capacity to 
support cost and performance guarantees is 
essential. 

Technical Proposal 

Preference will be given to the proposal employing 
ccmnercially proven technology which best meets the 
design, performance and safety parameters outlined 
in this RFP. Preference will also be given to the 
proposal which transfers the greatest degree of 
construction and operating risk fran the District 
to the private developer of the system. 

Financial Proposal 

Preference will be given to proposals that 
responsibly maximize the net econanic benefit to 
the District fran pennitting private develo.i;xnent of 
the project. Factors which will be considered 
include: (il the nature of the respondent's 
sources of financing, their magnitude, and degree 
of crnmitment, (ii) the extent to which the 
respondent provides cost and performance guarantees 
for construction of the system, (iii) the time 
period the respondent will be willing to guarantee 
operating expenses, and (iv) the level of service 
fee the District will be required to pay to the 
Respondent. 
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4. Joint Develor:ment 

5. 

Preference will be given to the Respondent which 
proposes the best associated joint develoµnent 
scheme. Proposals will be evaluated on the basis 
of providing the highest econanic use for the 
available parcels of land, their inter-relationship 
with the transit system, their impact on general 
develoµnent in the region. 

Ability to Implement Proposal 

Preference will be given to respondents 
demonstrating the technical and financial ability 
to pranptly and efficiently carry out the tasks and 
responsibilities outlined in the proposal, 
incll.rling the procurement of financing, and 
ccmpliance with the proposed schedule-of 
implementation. 
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2. 

.. 

3. 

4. 

' 

s. 

V. RFP PRXfDJRES 

Cost of Preparation 

The costs of preparing and submitting proposals and 
risks associated therewith shall be bourne solely 
by the respondents. No ccrnpensation will be 
provided to proposing finns for work perfonned or 
wsts incurred in association with the preparation 
of a proposal under this RFP. 

Proprietaey Infomia.tion 

If a proposal includes any proprietary data or 
infonnation that the respondent does not want 
disclosed to the public, such data or infonnation 
must be specifically identified as such on every 
page on which it is found. Data or infonnation so 
identified will be used by the District solely for 
the purposes of evaluating proposals and conducting 
contract negotiations, consistent with the 
provisions of any applicable Freedan of Infonnation 
laws. However the District assunes no 
responsibilities for any loss or damage which may 
result fran a breach of confidentiality during the 
review of the proposals. 

tl:ldificatiai or Withdrawal of Pt.c ,posal 

Any proposal may be rrodified or withdrawn by 
written request of the respondents prior to the 
closing date for proposals. After the closing date 
rrodification will not be allowed, and withdrawal 
will forfeit the Good Faith Deposit. 

Right to !eject 

'Ihe Authority retains the right to reject either or 
both proposals, and to waive any irregularities or 
formalities that are in the best interest of the 
District. 

Questions 

Prior to the closing date for proposals, 
respondents may subnit written questions to the 
District. Pranpt answers will be provided. The 
District reserves the right, however, to detennine 
in its sole discretion what information is 
significant and to thereafter provide the responses 
to the other finalist. 
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6. Iooemlity 

The District will require indemnification fran 
claims arising out of the District's failure to 
select any given respondent or frcm not making a 
selection at all. The indemnity must recognize the 
District right to reject any or all proposals for 
whatever reasons. 

7. Studies am Data 

Copies of all studies and reports which have 
examined the technical and financial feasibility of 
transit service in the OJlles Corridor will be made 
available by the District to the respondents. The 
District, however, will make no representation as 
to the accuracy of the data and conclusions 
presented therein. 

8. Site Visits 

The District will arrange whatever site visits 
potential respondents may reasonably request prior 
to the subnission deadline. 

9. Statauent of Respoooents 

The proposal must contain statements to the 
following effect, signed by an officer authorized 
to bind the respondent: 

(i) the respondent has read and agrees to be lx>und 
by terms and conditions set forth in the RFP; 
and 

(ii) the terms and conditions set forth in the 
proposal will remain open for acceptance for a 
period of not less than 120 days fran the 
deadline for subnission of proposals. 
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General Guidelines 

The evaluation of the responses to the RFP should be based 
upon objective criteria relating specifically to each aspect 
of the Proposal. The nature of the canpetitive negotiation 
process contemplated will require the District staff to work 
closely with the members of the develoµnent team of each of 
the finalists. Therefore, subjective factors such as the 
o:::mpatibility of the personalities of the individuals 
involved will, of necessity, be a factor in the evaluations. 
This is not inappropriate since the ability of the District 
staff to work well with the Developer's team will materially 
affect the success of the Project. However, this factor 
should not outweigh the substantive elements of the business 
structure that is being proposed. Therefore, to prevent 
these factors fran unduly influencing the evaluation of other 
substantive elements of the proposal, these factors are 
included in a separate category and weighted accordingly. 

The evaluation criteria is divided into seven categories, 
matching the sections of required infonnation included in 
each proposal. weights are assigned to each category, 
reflecting the relative importance attached to that part of 
the business deal. The maximum number of points possible is 
100. This is meant to reflect a business deal that meets 
every stated objective of the District in developing the 
Project and is, in conception, more of a yardstick by which 
to measure each proposal, as opposed to a reasonable 
expectation of actual terms and conditions of a business 
transaction. 

The RFP specifies that the District reserves the right to 
reject both proposals. In the event that both proposals 
score below 50 points, the District should consider whether, 
as a matter of policy, to go forward with the Project. The 
evaluation criteria are structured so that satisfaction of 
the elements deemed critical to the success of the Project as 
contemplated in the feasibility study are sufficient to give 
a ranking of over 50. These elements, relating to technical 
competence and strong financial backing for the construction 
and operating guarantees, are basic to the business 
transaction contemplated by the RFP. 

A. Slmnary of Prq:,osal - Maximlm 1':>ints - 5 

This section of the RFP outlines the respondent's overall 
approach to developnent of the transit sytem. The 
proposal should be well written, clear and precise as to 
the terms of the business structure proposed and the role 
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of the various parties. It should also be responsive to 
the questions and preferences indicated in the RFP and be 
thorough in its preparation and presentation of the 
issues. 

Background and ()Jalifications of Respondents - Maxi.J11.n 
Points - 15 

The evaluation criteria is divided into two parts; the 
first provides for an objective evaluation of the 
qualifications and experience of the individuals and 
firms on the respondents' developnent team and; second, a 
subjective appraisal of the ability of this team to work 
together amongst themselves and with the District staff 
in successfully canpleting the Project. 

In objectively assessing the background and 
qualifications of the individuals and firms involved in 
the respondent's developnent team, the team with the rrost 
direct experience in construcing and operating a transit 
system utilizing similar technology and ownership 
structure would rank highest. Previous experience in 
constructing and operating similar major public works 
projects, whether publicly or privately owned, with 
significant and enforceable construction and operating 
guarantees 1NOuld also score well, Significant guidance 
should be obtained frcm the consulting engineer and the 
financial advisor to the District on these points. In 
addition, all references should be interviewed. Maximtnn 
points in this sub-category - 10. 

The subjective evaluation of background and 
qualifications of should be drawn fran the staff's 
experience in working with the respondent's develo[n18nt 
team during the canpetitive negotiation process. The 
evaluation should take into account how the respective 
irembers 1N0rk amongst themselves as well as how they work 
with the District's staff. MaximLUn points in this 
sub-category - 5. 

C. Technical Proposal - Maxi.am Points - 25 

Section C of the RFP contains the technical 
specifications of the transit system the respondent 
proposes to construct and operate. Willingness to accept 
the major risks identified in this section results in a 
minimLUn of 20 points. 

1. Preliminary design of the transit system, including 
working drawings: 

The feasibility study indicated the preferred 
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technolo;:;y and suggested track configurations, 
vehicle design, fX)Wer sources, the location of 
stations, system alignment and design speed. 
Evidence of ccmpliance with the technical 
specifications required by the RFP and documentation 
of ccmnercial feasibility is of the greatest 
LJnportance. Extra points should be awarded for 
proposals that are deemed by the consulting engineer 
to be technically superior to the system proposed in 
the feasibility study that is consistent with the 
financial feasibility of the Project. 

2. Detailed cost information concerning the proposed 
transit develoµnent: 

The feasibility study estimated the full cost of the 
transit system. Developers proposing verifiable 
means of reducing costs through proffers of stations 
fran private land owners, equipnent vendors and 
suppliers, and other parties should score well in 
this category. Any material changes in station 
location should be accanpanied by revised patronage 
forecasts to assure that overall ridership is not 
adversely impacted in a material way. 

3. Proposed terms of the construction contract: 

The RFP indicates a clear preference for a fixed 
priced construction contract for the design and 
construction of the transit system. The intent of 
this requirement is to allocate risks to the party 
best able to control the risk at issue. In this 
regard, the Developer willing to accept the greatest 
level of technical and construction risk should score 
the highest. At· a minimum, the Developer should bear 
the following risks: 

- technology perfonnance 
- system reliability 

environmental and regulatory ccmpliance 
- acceptance of faulty workmanship 
- sub contractor default 
- cost overruns 
- project completion delay 
- inflation 
- labor unrest, except as its relates to District 

staff 

Failure to take on each of these risks, backed by a 
verifiable and enforceable guarantee, should result 
in no points awarded for this category. Willingness 
to accept these risks results in a minimum of 10 
points awarded. 
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E. 

4. Proposed terms of the operatirq agreement 

The rrost irnp::)rtant ccrnponent of the operating 
agreement to the District will be the willingness of 
the Developer to accept operating risk for a 
significant fX)rtion of the life of the ~rating 
Agreement. Developers who are willing to guarantee a 
minimum of 10 years of operating expenses consistent 
with acceptable operation parameters will score a 
minimum of 10 fX)ints for this category • 

Business and Financial Pr:oposal - Maxim.a points allowed 
- 25 

This section outlines the basic financial tenns under 
which the respondent proposes to build and operate the 
Project. This section will be extensive and it is 
suggested that certain highlights be noted: 

Single-source financial responsibility. Technical 
and financial obligations not shared arrong multiple 
parties or joint venture participants -- canpliance 
gives 5 points. 

Corporate equity contribution of 25% of construction 
costs. 

Construction and operating perfonnance guarantees 
that are verifiable and backed by nationally known 
financial institutions or identified assets of 
sufficient magnitude. 

Cormibnents £ran well-known financial institutions 
for necessary financing and the terms and conditions 
under which this financing will be available. 

Canpliance with these criteria is rewarded with a minimum 
of 20 points. Failure to provide any one of these four 
elements results in a maximum allowed for this category 
of 15 fX)ints except that failure to provide strong 
verifiable construction and operating perfonnance 
guarantees results in no points. Failure to provide two 
of these elements results in a maximum allowable for this 
category of 10 points. 

Legal Aspects of the Pr:• ,pusal - Maxim..m points allowed 
- 10 

This section should denonstrate that the respondent 
understands and will canply with the legal and regulatory 
requirements attendant to the Developnent of the Project 
and has adequately identified the nature of the 
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contractual relationships between the parties. 

F. Schedule for Project Cc.nt>letiai - MaxlllUD points allowed 
-5 

This section should be realistic and provide firm dates 
for completion of construction of the Project, a 
reasonable acceptance period, and a final date of 
operation. 

G. Associated Joint Develqment - Maxina.m points allowed -
15 

This section should provide detailed information on the 
respondent's plans for joint developnent projects to be 
built in conjunction with the mass transit system. These 
plans should contain the following elements: 

Adequate and verifiable financial resources to 
undertake and complete the developnent plan from 
identified assets and/or corrmitments fran nationally 
recognized financial institutions. 

Evidence of compliance with local land use and zoning 
ordinances. 

Clear identification of the costs of the 
infrastructure improvement and verifiable financing 
ccmnit:ments for these improvements £ran lcoal 
government sources or well-known financial 
institutions. 

Denonstrated experience and qualifications to 
undertake and canplete the planned developnent. 

Failure to provide any one of these elements results in no 
points awarded for this category. 
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APPENDIX B: 
FINANCING ASSUMPTIONS 
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PRINCIPAL ASSUMPTIONS 
Base Case 

o Full cost for construction of the complete transit system 
as estimated 

o Equity contribution set at 251 of the present value of the 
full construction costs 

0 Operating revenues based upon mid range patronage 
forecasts as provided by Charles River Associates with 
annual inflation adjustments of 61 

o Operating expenses estimated by Parsons, Brinckerhoff with 
annual inflation adjustments of 61 

o Depreciation and amoritization schedules based upon full 
utilization of existing tax law as determined by Baskin, 
Steingut 

o Debt financing provided through tax-exempt bond issue 
structured as an Industrial Development Bond with 30 year 
maturity with debt service blended with debt service on 
trade finance to produce overall level debt service 

o Financing for vehicles from export credit agency at 
competitive taxable rates for 15 years with 3 years fully 
funded capitalized interest 

o Service fee set at level payments throughout the life of 
the operating contract 

o Tax laws in effect as of the date of the report 
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Cash_Fl011_Stateffllt _____ _ 
Sources: 

F 3r e Reven•Je 
P.1yaerot iro Lie•J of Taxes 
Service Fee 

Uses: 
0, N Expenses 
Net Interest Expense 
Principal Repay1ent 
Capit-31 Expenditures 

Net Cash FlDII 

Present Value of 
Service Fee 

Interest Rate: 

Inc01e _Statement ________ _ 
Rever,•Jes: 

Fare Revenue 
Pay■ent in Lie•J of laxes 
Service Fee 

Expenses: 
0 & ~ 
Depreciation 
Aaortization 

Capitalized Interest 
Iss•Je Costs 

Net 0~ratin, Incoa 
Net Interest Expense 

Earni1195 Befort IaxM 

Net_Denefit_to_Investar __ _ 
Ta>: Benefit (Cost> @ 46% 
Net C1sh Flow 
Ir,vestaent Tax Credit 

Net Benefit Recei'led 

9 
10 
11 

!lu:1,~ Airport Access ~rciect 
E :·,: 1.ed C3,e 

1990 

S7,029,543 
so 

s9,2so,ooc, 

1991 

$?,''.5,943 
so 

1992 

$8,454,608 
so 

118,500,000 $18,500,000 

1993 

s~,253,549 
so 

Sl8,5CO,OOO 

1994 

SlC,!15,S:4 
10 

SIC,SOC<,00•) 

lffi 

$11,::~,635 
S0 

S;e,500,000 
============ =-========== ============ ============ ============ ===--======= 
H6,Z'9,543 $26,215,943 S26,954,60B s:~,75J,54S $28,615,5:t E:,555,635 

S6,55i,305 
S7,G03,300 

SC 
$0 

$6,950,744 
$17,105,300 
Sl,700,000 

so 

$7,367,788 
Sl7,00G,55(1 

Sl,G75,000 
so 

17,80~,856 
Sl6,BC9,8OO 
s:, 060, 00(· 

sc, 

ss,:08.447 
$l6~593,S5C, 
52,265.000 

so 

1[.775,154 
Sl6,J5S,800 
S2,49◊,OO\1 

so 
============ ============ ============ ===========- ============ ============ 

SH,160,E-OS S25,Gj6,044 $26,249,332 S26,679,656 $27,136,997 s:::7,i;:c,,954 

S2,118,93E s705,270 s1,07~,C34 sJ,478,527 s:.n~,682 

$6,797,163 $12,728,828 111,656,169 
SG,573,802 $12,223. ~97 Sll,086,98l 
16,358,790 Sll,740,36,) s;C,548,155 

1990 l<JCJl 

$7,715,943 
$0 

1992 

18,4~4,608 
$0 

$10,673,903 
Sl0,0%,219 
19,477,015 

1993 

$9,253,549 
so 

$7,029,543 
so 

$9,250,000 ua,soo,ooo us,soo,001} s1a,soo,ooo 

F. 774,413 
S9,l21.287 
$6,5,4,647 

1994 

$10,115,524 
$0 

Sle,500,000 

$8,950,723 
$8,273,276 
S7,650,005 

1995 

Sll,055,635 
so 

S!B,S00,000 
============ =========== ============ ============ ============ ============ 
$16,279,543 $26,215,943 $26,954,608 $27,753,549 $28,615,524 $29,555,635 

Sf,557,305 SG,950,744 S7,36i,783 P,809,856 $8,278,447 
$20,794,H,8 $20,794,168 S20,794,16S S20,794,J68 S20,794,168 

SS, 757,Ble 
$237,846 

SS,?57,818 
$287,846 

SS,757,GlS 
S287,846 

SS,757,818 
$287,846 

S5.757,318 
$287,846 

$8,775,154 
H,37i,154 

$5,757,818 
$287,846 

============ ============ ============ ============ ============ ============ 
$33,397,137 $33,790,575 $34,207,620 $34,649,687 $35,118,279 519,197, 0 ": 

S-17,117,594 S-7,57~,532 S-7,253,012 S-6,896,138 S-6,502,755 Sl0,3~7,663 
S7,603,300 $17,ISS,300 Sl7,006,550 SlG,809,800 Sl6,593,55•l $16,355,SOO 

S-24,720,894 S-24,759,932 $-24,259,S62 S-23,"0S,938 S-23,096,305 S-5,998,137 

1990 

Sll,371,611 
$2,118,938 
$3,605,169 

l<JCJI 19CJ2 1993 

$11,389,569 111,159,398 $10,904,731 
$379,899 S705,270 Sl,073,894 

1994 

$](1,624,3-0•j 
Sl ,478,527 

lffi 

$2,755,143 
Sl,934,682 

============ ============ ============ ====-------- ============ ============ 
$17,095,713 fll,769,468 Sll,864,668 111,978,625 Sl2,J0:.327 S4,693,825 
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~~~~-Fl [lli_ ~~atet1e11t ____ ___ _ 
Sc•Jrres: 

F3re ~·ever,iJe 
P3y•ent in Lie•J of T~xes 
Service Fee 

Uses: 
0 & M Expenses 
Net Interest E:,pense 
Prrncip~l Rep;y1er,t 
C3p1t1l Expenditures 

Net Cash Fl1111 

Preser,t Value of 
Service Fee 

Interest Rate: 

Incoae StatNe11t ________ _ 
Rever,1Jes: 

Fare Revenue 
Payaent in LietJ of taxes 
Service Fee 

Expenstos: 
0 & H 
Deprtocution 
A1ortization 

Capitalized Interest 
Issue Costs 

Net OperatillCJ I.ncaa 
Net Interest Expense 

Earni~ Before ?axes 

Net_Benefit_to_Irtllt'Stor ___ 
!ax Benefit (Cost) @ 46% 
Net Cash Flow 
Irrvest■ent !ax Credit 

Net Benefit Received 

1996 

s1:.065,032 
so 

SlS,500,00C• 

Pulles Airport Access FroJect 
Expecte,j C.3se 

1997 

$13,159,542 $14,343,047 
so so 

SiG,500,00(• $1C,500,0-00 

1999 

$15,619,388 
$0 

118,500,000 

2000 

SF, 791 ,e:: 
so 

SIS,500,000 

2001 

s15,3c:,os3 
H 

SIB,50·),0C'. 

S~i.01~,1!3 
$0 

$18,500,000 
------------ ------------ --------==== ============ ============ ============ ==----------
SJ0,565,032 S3l,65S,548 S32,843,047 S34,JE.J88 S3G,291,S28 S37,83\093 S39,5E.113 

S9,30!,663 
SJG,094,300 
S2,740,000 

so 

$9,359,763 
$15,806,55(1 

S3,015,000 
so 

Sl0,451,346 
$15,490,050 
S3,315,000 

so 

Sll,073,421 
SlS,141,800 
S3,650,00v 

so 

Sll,743,135 
$14,758,550 
H,015,000 

so 

si:,447,723 
514,3~7,050 
14,415,0M 

10 

Sl3,194,5S7 
$l:,87J,550 
S4,855.0C~ 

$◊ 

-------===== ============ ============ ============ ============ ============ ============ 
tJB,135,963 $2B,bBl,313 s:9,256,398 S29,G70,229 !30,516,685 131,199;773 !?l,923,137 

52,429,069 $2,978,236 S3,5S6,649 S4,249,159 55,775,143 S6,63S,31S S7,595,9°G 

SS,1%,445 
$7,504,105 
$6,873,166 

1996 

$7,505,730 
SG,806,445 
S6, I 75,212 

1997 

$6,873,222 
$6,173,646 
S5,54G,135 

1998 

S6,2~4.015 
SS,599,679 
S4,9B4,73S 

1999 

SS,763,GIC 
$5,079,074 
S4.47C,547 

2000 

SS,277,918 
H,&,'.\6, £0 0 
$4, 0:2, 761 

2001 

s~.833,147 
$4,178,567 
$3,615,158 

2002 

$12,065,032 $13,159,548 $14,343,047 $15,619,388 $17,791,828 $19,339,093 $21,019,113 
~ $0 ~ so so ~ $0 

$18,SOO,OOO SlC,S00,000 SJS,500,000 S!B,500,000 SlS,500,000 $18,500,000 SlS,500,000 
============ ============ ============ ============ ============ ============ ============ 
$30,565,032 S31,659,548 $32,843,047 S34,ll9,388 $36,291,828 $37,835,093 S39,519,1!3 

S9,301,663 
14,377,154 

$5,757,818 
$287,846 

$9,859,763 SI0,451,348 Sll,078,429 $11,743,135 $12,447,723 Sl3,!J4,587 
$4,377,154 $4,377,154 $4 1377,154 S4,377,154 $4,377,154 $4,377,154 

$5,757,816 
S287,846 

SS, 757,SIB 
$287,846 

SS,757,818 
S2B7,B46 

SS,757,818 
$287,846 

$5,-757, 818 
$287,846 

SS,757,818 
$287,846 

============ ============ ============ ============ =========== --------==== ============ 
519,724,481 $20,282,581 $20,874,167 $21,501,248 S22,165,954 $22,870,542. $23,617,405 

510,840,550 tll,3761 %7 Sl!,968,880 $12,618,140 Sl4,125,875 Sl4,96S,551 Sl5,901,70E 
Sl6,094,300 SIS,806,550 Sl5,490,050 SIS,141,8•}0 S14,7~.:,sso $14,337,050 $13,873,550 

S-5,253,75-0 S-4,429,583 S-3,521,170 S-2,523,660 $-632,675 SG31,501 S2,02B,ISS 

1996 1997 1998 1999 2000 2001 2002 

$2,416,725 $2,037,608 SJ,619,738 Sl,160,883 S291,031 S-290,490 i-s::,953 
$2,429,069 $2,973,236 SJ,586,649 $4,249,159 SS,775,143 S&,&39,319 $7,595,976 

============ ============ ============ ============ ============ ============ ============ 
$4,845,794 SS,015,844 $5,206,387 $5,410,042 S6,066,174 $6,348,329 $6,663,024 
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• 

Cash_Flow_Stateeent ______ _ 
SotJrces: 

F;re Reven,,e 
P1y11er,t !ri L1e1J of !.1xes 
Service Fee 

u~es: 
0 IN Expenses 
Net Interest Expense 
Principal Repayaerit 
c.1p1 t;l Expendit1Jres 

Net Cash Flow 

Present V~l1Je of 
Service Fee 

Interest Rate: 

Incote Stat,-ent ________ _ 

Revenues: 
Fare Revenue 
hy1ent in Lieu ot Taxes 
Service Fee 

Exper,ses: 
0 I N 
Depreciation 
A1ortization 

C.1p1 talized Interest 
Iss1Je Costs 

Net Operatir143 Incoa 
Net Interest Expense 

Earnifl'35 Before Taxes 

Net Benefit to Investor 
!ax Benefit <Cost) @ 46% 
~et Cash Flow 
Investment Tax Credit 

Net Benefit ReceiYt!d 

2003 

S22,821,634 
so 

SJS,500,000 

Dulles Airport Access Pro:erl 
E, perte,1 CJse 

2004 

S24, 775,21 l 
so 

$18,500,000 

2005 2006 

s2G,e7l,I96 s:s.138,666 
SC• so 

$18,500,000 SlS,500,000 

2007 

t.3 l, 5"b, 34~ 
$0 

$18,500,000 

2008 

s34,19°,4~7 s3-,024,153 
$(, $0 

Sl8,500,000 Sl8,50r,,ooo 
--------===- ------====== ============ ============ ============ ------------ -=========== 
$41,321,634 S43,275,811 S45,371,1% $4':',633.GGG S50,07G,345 S52,69S,4q~ ss::.s::4,15:.: 

SIJ,986,262 
SlJ,383,000 
S4,940,000 

so 

$14,825,438 
Sl2,865,050 
$5,435,000 

$0 

Sl5, 714,964 
$12,294,550 
SS,975,000 

so 

$16,657,96: 
Sll,&67,050 
S6,575,000 

so 

$17,657,333 
SlO, 976,300 
S7,:3o,ooo 

so 

Sl~,71!'..,773 
SIO, 177,550 
S7,955,0CO 

$0 

Sl9,839, 780 
$9,382,300 
$8,750,000 

so 
----------- ------------ ------------ ------------ ------------ ------------ ------------

$32,310 1062 $:)3,125,488 $33,984,514 $34,895,912 S35,GG4,l33 $36,349,323 $37,972,080 

S9,0ll,572 SJ0,150,323 $11,386,683 Sl2,73C,755 SH,212,212 U5,S50,174 SF,552,073 

$4,425,858 
$3,790,083 
S3,248,048 

2003 

$22,821,634 
$0 

$18,500,000 

$4,052,891 
S3,437, 7F 
S2,91C,216 

2004 

S24,775,Sll 
so 

$18,500,000 

$3,711,353 
S3,ll8,lll 
$2,621,878 

2005 

S26,B7l,196 
$(1 

SlB,500,000 

$3,398,597 
$2,B:3,2i8 
S2,355,G33 

2006 

$3,112,197 

12,565,1".'7 
fZ,llG,424 

2007 

$2,849,932 S2.60S,768 
$2,22G,7J2 S2, 110,460 
Sl,901,50G Sl,708,413 

2008 2009 

$29,138,666 $31,576,345 $34,199,497 $37,024,153 
so so so so 

SlB,500,000 Sl0,500,000 $18,SOO,OOO SlS.500,000 
============ ============ ============ ============ ============ ============ ============ 
$41,321,634 $43,27~,Bll S4S,371,196 $47,638,666 $50,076,345 $52,699,497 $55,524,153 

$13,986,262 $14,825,438 $15,714,964 $16,657,862 Sl7 ,657 ,333 ns, 716,773 SI 9,839,730 
54,377,154 $4,377,154 $4,377,154 $4,377,154 $4,377,154 so so 

$5,757,818 
$287,846 

$5,757,818 
$287,046 

SS,757,818 
S287,846 

SS,757,813 
$287,846 

$5,757,516 
$287,846 

$5,757.818 
$287,846 

$5,757,818 
S287.,846 

============ ============ ============ ============ ------------ ============ ======------
$24,409,080 $2S,248,25E, $26,137,782 527,080,680 S28,0BO,l52 S24,7G2,437 S25,885,444 

$16.912,554 $18,027~555 $19,233,414 $20,557,986 $2~,996,193 S2'".937,060 $29.638,70~ 
$13,383,800 $12,865,050 Sl2,294,S50 Sll,667,05,) S!0,976,800 Sl0,177,55C S~.38:,30•! 

$3,528,754 $5,162,505 SG,938,864 $8,890,936 Sll.019,393 Sl7,759,510 $2''.256 1 409 

2003 2004 2005 2006 2007 2008 2009 

S-1,623,227 S-2 1374,75: S-3,191,878 $-4,089,83, S-5,06S,921 $-8.169,375 S-9,317,948 
$9,011,572 SlO, 150,323 $11,386,683 Sl2, 738,755 fl4,212~212 SlS,850,;?4 Sl7,55:,073 

==---------- ============ ============ ============ ============ ============ ============ 
S7,38B,346 $7,775,571 $8,194,805 SS,648,924 $9,143,291 $7,680,799 $8,234,125 
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Cash_ Flow_ Stateaent ______ _ 
Sources: 

Fare Revenue 
hy1ent in Lieu at hxes 
Service Fee 

Uses: 
0 & N Expenses 
Net Interest Expense 
Principal Repay1ent 
C.3pi hl Expenditures 

Net Cash Flllll 

Present Value of 
Service Fee 

Interest Rate: 

Inco1e State■ent ________ _ 
Revenues: 

Fare Re11en1Je 
Pay1ent in Lieu at Taxes 
Service Fee 

Expenses: 

0 l " 
Depreciation 
A1ortization 

Capitalized Interest 
Issue Costs 

Net Operati'l!I Ini:i. 
Net Interest Expense 

Earnings Before TiXIIS 

Net 9enefi t to Investor __ 

2010 

S40,0G7, 108 
so 

SI0,500,000 
------------------------
$50,567,108 

$21,030,167 
$8,463,550 
S9,625,000 

so 
------------------------
$39,118,717 

Sl 9,448,391 

Tat.3! 

Dulles Airport Access ProJect 
E>:pected Case 

S2,389,843 $131,875,736 
Sl,914,249 $119,374,244 
$1,534,928 $108,392,735 

2010 

$40,067,108 
$0 

tlS,5-00,000 
============ 
S5!l,567,108 

$21,030,167 
so 

$5,757,818 
$287,846 

------------------------
$27,075,831 

$31,491,277 
$8,463,550 

$23,027,727 

2010 

Ta>: Benefit (Cost) P 46% S-10,592,754 
Net C.1sh Flow Sl'J,448,391 
Invest■ent Ta;: Credit 

------------------------
Net Benefit ieceiVl!d $8,855,637 
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Fare_Revenue ______________ 
Annual Revenue ( J 985 $) 

Infhtion f.ictor 
Fare ~even•Je (Current $) 

1985 . 
D_l_" E1!Pfnses ____________ 

Cost hse $4,900,000 
Ir,flat1on Factor 6.00 % 

0 l N Expenses 
• 

E~U!]lll!nt_Finance ________ 
Net Interest Expense 
Princip:il Rep.1y1ent 

Net Det,t Service 

Industrial DeY. 8oncK ____ 
Net Interest E~pense 
Princip.~l Repay■ent 

Net Debt Service 
Coven9e Ratio 

1987 
Equi~_Account ___________ 

Paid in Capital $38,957,085 

• Net Benefit Received 
Internal Rate or Return 
<after tax) 

• 

Depreciation 
S Year Assets 

Depreciable Base S82,085,067 
Depreciation Schedule 
Depreci.ltion A■ount 
Invest■ent Tax Credit 

18 Ynr Assets 
Depreciable Base $78,788,780 
Deprecntion Schedule 
Depreci:ition A1ount 

Dulle! Airport Acces! PrcJect 
E: peeled C.3se 

1990 1991 1992 

5,253,769 5,437,592 5,621,415 
1.338 l,41~ 1.5(•4 

$7,029,543 $7,715,943 SS,454,606 

1990 19'31 1992 

$6,557,305 $6,950,744 $7,367,788 

1990 1991 1992 

Sl,819,750 $3,554,500 S3,3?5,75C 
$0 $1,700,000 $1,875,000 

U ,Sl 9,750 $5,254,500 $5,250,750 

1990 1991 1992 

$5,783,550 Sl3,630,800 SJ3,630,800 
$0 so $0 

SS,783,550 tl3,630,BOO Sl3,630,800 
1.68 1.41 I ,44 

1'3'30 1991 1992 

$17,095,718 Sll,769,468 Sll,864,668 
9.53 % 12.42 % 14.24 % 

1990 1991 1992 

20.00 % 20.00 % 20.00 % 
$16,417,013 SIG,417,013 $16,417,013 
S3,E,05,J69 

5.556 % 5.556 % 5.556 % 
H,377,154 $4,377,154 $4,377,154 
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1993 1994 lffl 

5,805,238 5, 95:'1,061 6,172,884 
1.594 l .689 I. 791 

SS,253,549 Sl0.115,:':4 $,i,055,f.35 

1'393 199-4 l'ffl 

$7,80~,BSG $6,270,447 SB/'.,:. l54 

1993 lffl l'ffl 

$3,179,000 $2' 96J' 75(1 $2,725,00◊ 

$2,060,000 S2,2f.5,000 S2,490,000 

$5,239,000 $5,227,750 ss.21:,000 

1993 lffl 19'JS 

SJ3,630,BOO $13,630,800 SJ3,630,800 
$Q so. $0 

$13,630,GO(: SJ 3,630,800 Sl3,630,800 
1.46 1.49 1.52 

1993 1994 19'JS 

Sll,978,625 Sl2,102,827 $4,693,825 
15.48 % 16.36 % 16.17 % 

1993 lffl 19'JS 

20.00 % 20. 00 Z 
$11:,,417,013 Sl6,417,0l3 $0 

5,556 % 5.556 % 5.556 % 

H,377,154 $4,377,154 H,377,154 



1996 1997 
Fare_Revenue _____________ _ 

Dulles Airport Access ProJect 
Expected CJse 

19'18 1999 

Anr,u1J Rever,ue (1985 S) 6,356,708 6,540,531 6,724,354 6,908,177 
Inflatiori F.3ctor 1.8t\8 2.012 2.13~ 2.26i 

hre Rever,ue (Current $) Sl2,QE.5,032 Sl3,159,54P $14,343,04" S!5,619,388 

1996 1997 19911 1999 
O l" Expenses ___________ 

Cost Base 
lnfhtior, f.lctor 

0 & M E:-:penses $9,301,663 $9,859,763 $10,451,348 Sll,07G,429 

1996 1997 1998 1999 
Equll!ent Finance ________ 

Net Interest Expense $2,463,500 $2,175,750 Sl,859,250 Sl,511,000 
Prirrcipal Repay■er,t S2,740,000 S3,015,000 $3,315,000 $3,650,000 

Net Debt Service $5,203,500 $5,190,750 SS,174,250 ss, 161,000 

1996 1997 19911 1999 
Industrial Dev. Bonds ____ 

Net Interest Expense $13,630,800 $13,630,800 $13,630,800 $]3,630,800 
Princip.il Rep.iy■ent so so $0 $0 

Net Debt Service $13,630,800 fl3,630,800 $13,630,800 SJ3,630,800 
Cover a3e Ratio 1.56 1.60 1.64 1.69 

1996 1997 19911 1999 
gq\!ia.~t 

Paid in Capital 

Net Benefit Received $4,845,794 SS,015,844 S5,206,38i SS,410,042 
Internal Rate of Return 16.02 % 15. 92 % 15.35 % 15.81 % 
(after tax) 

1996 1997 19911 1999 
De11reciation 
S Ynr Assets 

Depreciable Base 
Depreciation Schedule 
Depreciation Aaount $0 so so 
Invest■ent tax Credit 

18 Year Assets 
Depreciable Base 
Depreciation Sched11le 5.556 % 5.556 % 5.556 % S.556 % 
Depreciation A■ount $4,377,154 S4,377, 154 $4,377,154 $4,377,154 
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2000 2001 

?,422,540 7.(!3.:16 
2.39i 2.54~ 

fl7~7Sl,S:8 il9,33~.053 

:iooo :ZOOl 

$11,743,135 si:,44",723 

2000 2001 

Sl,127,750 $706,250 
$4,015,000 $4,415,000 

SS,142,750 $5,121,250 

2000 :ZOOl 

Sl3,630,800 $13,630,800 
$0 so 

$13,630,800 $13,630,800 
1.00 ).86 

:iooo :ZOOl 

SG,066,174 S6,348,S29 
15.80 % 15.81 % 

2000 :ZOO! 

$0 so 

5.556 % 5.556 % 
$4,377,154 $4,377,154 

7,305,09: 
2,693 

$21,019,113 

2002 

SJ3.194,5G" 

2002 

$242,750 
S4,855,000 

S5,09i,750 

2002 

$13,630,800 
$0 

Sl3,630,800 
1.93 

2002 

$6,563,024 
15. 63 % 

$0 

5.556 % 
S4,37i,154 

~ 

.. 

:,, 

. 



2003 
Fare_Revenue ______________ 

Ann,;al Reven,;e (1985 S) 7,996,366 
Inf htlor, F-1ctor 2,854 

Fare Reven1Je (C•Jrrerit Sl s2:,s2J,634 

2003 - D & M E~penses ___________ 
Cost Base 

Inflation Factor 
0 & H Expenses $13,986,262 

• 

2003 
EquU11ent Finance _________ 

Net Interest Expense 
Principal Rep.1y1ent 

Net Debt Service 

2003 
Industrial llev. Bonds ____ 

Net Interest Expense $13,383,800 
Principal Repay1ent $4,940,000 

Net Del:it Service $18,323,800 
Coverage htio 1.49 

2003 
Eq_ui!LAccolllt _ 

Paid in Capital 

Net Benefit Received S7,388,346 
"- Internal Rate of Return 15.87 % 

(after tax) 

• 
2003 

Depreciation ______________ 
5 Year Assets 

Depreciable Base 
Depreciation Schedule 
Depreciation A1ount SC 

. Invest•ent Tax Credit 

18 Year Assets 
Depreciable Base 
Depreciation Schedule 5.556 % 
Depreciation A10:;nt 54,377,154 

DYlles A1rpc~t Access ProJect 
E::pecled C.3;,-

2004 2005 2006 

8,187,64~ 8,378, ~2(• 8,570,196 
3,026 3.207 3,400 

S24,775,8il S26,871, I 96 $2~, 138,66G 

2004 

SH,825,438 SIS,714, 964 $16,65",962 

2004 2006 

2004 2005 2006 

$12,865,050 $12,294,550 Sll,667,050 
$5,435,000 SS,975,000 $6,575,000 

$18,300,050 SlG,269,550 $18,242,050 
1.55 1.62 l.70 

2004 2006 

t7, ?75,571 $8,194,805 fB,648, 924 
15,91 % 15.95 % 16.00 % 

200-t 2005 

so so $0 

5.556 % 5,556 % 5.556 % 
'4,377,154 14,377,154 $4,377,154 

B-9 

2007 2008 2009 

B,761,47: 8,~:2,748 9,144,024 
3.604 3. 82(• 4.049 

$3:,576,345 $34,199,497 $37 ,0:4, 153 

2007 

Sl7,657 ,333 S:C,716,773 $19,839,781) 

2007 2008 

2007 2008 2009 

$10,976,800 $10,177,550 $9,382,300 
Si,230,000 S7 19SS,OOO SB,750,000 

UB,206,800 UB,132,550 U8,l32,300 
1.78 1.37 l.97 

2007 2008 

19,143,291 S?,68C·,799 $8,234,125 
16.05 % 16.06 % 16.09 % 

2007 

so so so 

5.556 % 
$4,377,154 so so 



Fare_Revenue _____________ _ 
Arrn•H l ieven1Je (I 985 S) 

!r,flation Factor 
F.ue Reven1Je <Current $) 

0 l "-E~ses ____________ 
Cost hse 

Ir,flat1on Factor 
0 & II Expenses 

Equipaent Finance ________ 
Net Interest E>:pense 
Princip-11 Repayaent 

Net Debt Service 

Industrial Dev. Bonds ____ 
Net Interest Expense 
Principal Repay1ent 

Net Debt Service 
Covera91! Ratio 

Ectui~Accwlt ___________ 

Paid in Capital 

Net Benefit Received 
Ir,ternal hte ot Return 
(after tax) 

D~reciation _____ 
5 Year Assets 

Depreciable Base 
Depreci11tion SchedJJle 
Depreciation A■ount 
Invest■ent Tax Credit 

18 Year Assets 
Depreci11ble Base 
Depreciation Schedule 
Depreciation A101Jnt 

2010 

9,335,300 
4.292 

S40 1067,J08 

2010 

$21,030,167 

2010 

2010 

$8,463,550 
$9,625,000 

$18,088,SSO 
2.08 

2010 

SE,855,637 
16.11 % 

1110 

so 

so 

D•JI Jes Airport Access Pro Je(:t 
Expect~d C 1se 
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OOLLES AIRroRT ACCESS PROJECT 
25% m,JITY BASED ON W CCNSTRUCTION 

30 YEAR DEBT - IB'VEL WITII TRADE 

' 

SOURCES AND USES OF FUNDS 

DELIVERY DP.TE: 

SWR::ES 

PAR J\MCXNl' OF Ba-lOO •••• ,. • , ••••••••••• 
+PR&!Ill'I /-DISCOlNr •••••••• , •••••••••• 

1/ 1/87 

$156,945,01!10,00 
~-00 

tnfD mcx::EEOO • • • • • • • .. • • • • • • • • • • • • • • • • .. • • I • • • • • • • • • • I • • • 

ECUITY INVES'IMENI', • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••• 

USES CF FlNDS 

UNDERWRITERS DISC:OlNI' {%or$) .......... ( 2.500000%) ..• 
cos·r OF ISSUI\NCE ........................ ( .l..000000%) •.• 
BUID INS. ( % OF 'IUJ'AL D/S-ACCR. -cAP. INT.) ( 0. 900000%) ... 
CAPITALIZED un·ERE:ST ••••••••••.•.•••..••••••••.•.••.•..• 
DEBT SERVICE RESl':RVE •••••••••••••••••••••••••••••••••••• 
NET CCt'IS'rRLCl'ION EU~D N-ta.JNI' . ..•••••...••.......•... , .•. 
CCt11' ING ENCY. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• 

RLtIDATE: 09-30-1985 RlNI'IME: 11: 43: 23 

156,945,000.00 
38,957,085.00 

--------------
$195, 902,:085. 00 

3,923,625.00 
1,569,450.00 
4,483,746.35 

46,739,461.00 
20,637,000.00 

.ll8, 548,053.87 
748.78 

$195,902,085.00 



(.J41IJJ•;S l\llUvHT h1'.l.:l·..:.i!:.i 1·:;/J.Jl:>.:-1• 
25i t~JH'l'Y l;A!;l:l.l UI t•J Cdl!:i'l'l<IX:l'ION 

30 YEAR IJl:'J3T - LEVEL WI'l'!I 1'11/IIJE 

COOSTHOC'rION fUID 

DELIVEllY ll/\'l'Ea l/ l/87 

l)fl/lW cn~smucrroo CCtlSTROC'r ION NET cnism. INV, R/\1'E o::t'61'R, fUm IJEBT SERVICE C/IPl'f/lLIZED Rl:l·lll IN ING 
D/l'l'E FWD B/llAfJ::E IJII/IW NEE 000 FWD DIW'/ OF W/IW E/IRNINGS RESERVE INr , EI\RN INGS coosm. rum, 

\0,000000 \) ( 9.000000 \) 
------- -- -- --
l/ l/87 l\8, 548,053.87 807,000,00 007,000,00 8.000000 U7, 74\,053.87 
2/ 1/87 ll7, 74\,053.87 990,000,00 205,059.64 8.000000 784,940.36 l.17,535,994.23 
3/ l/87 l\7,535,994,23 2,233,000.00 l, 449,426. 7l 8.000000 783,573.29 116,086,567.52 
4/ 1/8'/ 116,086,567.52 3,393,000.00 2,619,089.55 8,000000 773,910.45 113,467,477.97 
5/ l/87 113,467,477.97 3,551,000.00 2,794,550.15 8.000000 756,449.85 110,672,927.83 

6/ l/87 ll0, 672,927.83 6,148,000.00 5,410,180,48 8,000000 737,819.52 105,262,747.35 
7/ l/87 105,262,747.35 8,604,000.00 4,727,289.60 0.000000 701, 75.\.65 l, 03.\, 850. 00 2,143,108.75 100,535,457.75 
8/ 1/87 100,535,457,75 6,265,000.00 5,594, 763,61 8.000000 670,236.39 94,940,694. \3 
9/ 1/87 94,940,694. \3 3,937,000.00 3,304,062.04 8.000000 632,937.96 9\,636,632.09 

10/ 1/87 9\,636,632.09 4,093,000.00 3,482,089.12 8,000000 610,910.88 88,154,542.97 

ll/ 1/87 88,154,542.97 4,820,000.00 4,232,303.05 0.000000 587,696.95 83,922,239.93 
12/ 1/87 83,922,239.93 4,553,000.00 3,993,518,40 0.000000 559, 48\. 60 79,928,721.53 
1/ l/88 79,928, 72\. 53 4,419,000.00 1,070,997.06 8.000000 532,858.14 1,031, 850,00 l, 783,294 ,80 78,857,724.47 
2/ 1/88 78,857,724.47 4,592,000.00 4,066,281.84 8,000000 525,718.16 74, 79 l , 442. 63 
3/ l/88 74,791,442.63 5,016,000.00 4,517,390.38 0.000000 498,609.62 70,274,052.25 

IJJ 4/ 1/88 70,274,052,25 4,882,000,00 4,413,506.32 8,000000 468,493.68 65,860,545.93 I 
I-' 5/ l/88 65,860,545,93 4,947,000.00 4,507,929.69 8.000000 439,070.31 61,352,616.24 tu 

6/ 1/88 61,352,616.24 4,836,000.00 4,426,982.56 8,000000 409,017.44 56,925,633.68 
7/ 1/88 56,925,633.68 5,066,000.00 2,231,164.93 8,000000 379,504.22 l, 031, 850,00 1,423,480.85 54,694,468,75 
8/ 1/80 54,694,460, 75 5,114,000.00 4,749,370.21 0.000000 364,629.79 49,945,098.55 

9/ l/88 49,945,098.55 4,982,000.00 4,649,032,68 8,000000 332,967.32 45,2%,065,87 
10/ 1/88 45,296,065.87 5,279,000.00 4,977,026,23 8,000000 301,973.77 40,319,039, 64 
11/ l/88 40,3\9,039.64 5,138,000.00 4,869,206.40 B,000000 268,793.60 35,449,833,24 
12/ 1/B8 35,449,833.24 4,847,000.00 4,610,667,7B B,000000 236,332.22 30,839,165,46 
l/ l/89 30,839,165.46 4, Jl 7,000,00 2,015,888.67 8,000000 205,594.44 l, 03l, 850,00 1,063,666,90 28,023,276,79 

2/ l/89 28,023,276.79 3,921,000,00 3,728,844.82 B,000000 192,155.18 25,094,431.97 
3/ 1/89 25,094,431.97 4,324,000.00 4,156,703.79 B.000000 167,296.21 20,937,728.19 
4/ 1/89 20,937, 72B. l9 3,066,000.00 2,926,415,15 8,000000 139,584.85 18, 0U, 313.04 
5/ .l/89 18, 0U, 313. 0-1 3,185,000.00 3,064,924.58 8,000000 120,075.42 14,946,380,46 
6/ l/89 14,946,388.46 3,101,000.00 3,00l,357,41 8.000000 99,642.59 ll,945,03\.05 

7/ 1/09 ll,945,03\.05 3,039,000.00 1,223,663.51 8,000000 79,633.54 1,031.,850,00 703,852,94 10,721,367, 54 
8/ 1/89 10,721,367.54 2,450,000,00 2,378,524, 22 B.000000 71,475, 78 8,342,843, 32 
9/ l/89 8,342,843.32 2,348,000,00 2,292, 3B.1..04 8.000000 55,618.% 6,050,462.28 

10/ 1/89 6,050,462.28 2,101,000.00 2,060,663.58 8,000000 40,336.42 3,909,798.69 
.ll/ l/89 3,989,798.69 l,976,000,00 .l, 949,401.34 8,000000 26, 59B, 66 2,040,397,35 

12/ l/89 2,040,397.35 2,054,000.00 2,040,397.35 8,000000 13,602.65 -e.00 
------ ------------

144,394,000,00 ll8,548,053,B7 13,569, 29\. 88 5,159,250,00 7, ll 7, 404, 24 

RltlD/ITE: 09-30-1985 or tJ11IME1 11 • 43 I I'~ 
- -- - , 

• '< .. 



DULLES ADroRI' =s !'!!CJECl' 
251 EXlJIT'{ 8ASED CN 'N c::t6'rnOCTICN 

30 u:AA ct:!!T - WJll. Wl'ni TRACE 

&El' DEBT SERVIa: ~ 

DE:LIVE:R:!Ot\TE: 1/ 1/87 

?E!UOO = =rR. FUID DEST SVC. RES. NET SURPLUS FUNDS 
~ING ?RlllCIPAL a:xJPON INI'EREST CEST =v!CE ~ + C.",P. INI'. DEBT SERVIC: RfMAJNU1G 

7/ l/87 7,847,2.."0-00 7,847,250-00 46, 739,461-00 38,892,211.00 
1/ l/98 7,847,250.00 7,847,250-00 31,<l44, 961.00 
7/ l/98 7,847,250.00 7,847,250-00 23,197, 711-00 
L/ l/89 7,847,250.00 7,847,250.00 15,350,461.00 

• 7/ 1/89 7,847, 2.."0.00 7,847,2.."0-00 7,503,Zll-OO 

L/ 1/90 7,847,250.00 7,847,250.00 1,375,889.00 1,031,850.00 
7/ l/90 7,847,2Sl.00 7,847,250.00 1,031,850.00 5, 783,SSii!.OO 
1/ l/91 10.000000 7,847,250.00 7,847,2.."0-~ · 1,031,850.00 6,815,4€0-00 
ii l/91 7,847, 2.."0.00 7,847,253-00 1,031,850.00 6,815,400.00 
l/ 1/92 w.000000 7,847,2!:ii!.00 7,847,250.00 l.031,850.00 6,815,400-00 

7/ 1/92 7,847,250.00 7,847,250.00 1,031,850.00 6,B15,400-00 
L/ l/93 10.000000 7,847, 2.."0.00 7,847, 2.."0-00 1,031,850.00 6,815,400.00 
7/ l/93 7,847,250.00 7,847,2.."0.00 1,031,850 .oo 6,815,400-00 
1/ 1/94 10.000000 7,847,250.00 7,847,2.."0-00 1,031,850.00 6,815,400.00 
7/ l/94 7,847,250-00 7,847,250.00 1,031,850.00 6,815,400-00 

1/ l/95 lil-000000 7,947,250.00 7,847, 250-00 1,031,as~.oo 6,815,400.00 
7/ l/95 7,947,250.00 7,847,.ZS.,.OO 1,031,850.00 6,815,400.00 
l/ 1/% w.000000 7,847,250.00 7,847,2.."0.00 l, 031,850 .00 6,815,400-00 
7/ 1/% 7,847,250.00 7,847,2.."0-00 l, 031, 950. 00 6,815,400.00 
l/ l/97 lil-000000 7,847,250.00 7,847,250.00 1,031,850.00 6,815,400.00 

7/ l/97 7,847,250.00 7,947,250.00 1,031,850.00 6,915,400-00 
L/ l/99 w.000000 7,847,250.00 7,847,250.00 1,031,850.00 6,815,400.00 
7/ l/98 7,847,250.00 7,847,250.00 1,031,850.00 6,815, 400-00 
l/ 1/99 10.000000 7,847, 2.."0.00 7,847,250.00 1,031,850.00 6,815,400-00 
7/ l/99 7,847,250.00 7,847,250.00 1,031,850.00 6,815,400.00 

1/ 1/ 0 w.000000 7,847,250.00 7,847,250-00 1,031,850.00 6,815,400.00 
;/ 1/ 0 7,847,250.00 7,847,250.00 1,031,850.00 6,B1S,400-00 
1/ l/ l w.000000 7,847,250.00 7,847,250.00 l. 031, 850. 00 6,815,400-00 
7/ l/ l 7,847,250.00 7,847, 2.."0-00 1,031,850.00 6,815,400-00 
1/ 1/ 2 w.000000 7,847,250.00 7,847,2.."0.00 1,031,850.00 6,815,400-00 

.. 
;/ 1/ 2 7,847,250.00 7,847,250.00 1,031,950.00 6,815,400.00 
1/ 1/ J 4,940,000.00 li!.000000 7,847,250.00 12, 787,250-00 L 031,850. 00 u. 755,400-00 
;/ 1/ J 7,600,250.00 7,600, 2.."0 .oo 1,031,850.00 6,568,400.00 
1/ 1/ 4 5,435,000.00 10.000000 7,600,250.00 13,035,250-00 1,031,850.00 12,003,400.00 
7/ 1/ 4 7,328,500.00 7,328,500-00 1,031,950-00 6,296,650-00 

1/ 1/ S 5,975,000.00 li!.000000 7,328, 500-00 13, J03, soo.oo 1,031,850 .oo 12,271,650. oo 
;/ 1/ 5 7,029,750.00 7,029,750.00 l, 031, 850. 00 5,997,900.00 
1/ 1/ 6 6,575,000.00 10.000000 7,029,750.00 13,604,750-00 1,031,850.00 l:?, 572,900.00 
7/ 1/ 6 6,701,000.00 6, 701,000-00 1,031,850.00 5,669,lS'.l.OO 
1/ 1/ 7 7,230,000.00 10.000000 6,701,000.00 13,931,000.00 1,031,850.00 12,899, 150-00 

7/ 1/ 7 6,339,500.00 6,339,500.00 1,031,850.00 5,307,650.00 
l/ 1/ 8 7,955,000.00 10.000000 6,339,500.00 14,294,500-00 1,031,850-00 13,262,650.00 
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DULLES AIROORT ACCFSS PR~ 
25% Ea.JITY BASED ON PV CONSTRLJCrION 

30 YEAR DEBT - LEVEL WITI I TRADE 

NET DEBT SERVICE REC].IIRF.MENl'S 

DELIVERY DATE: 1/ 1/87 

PERIOD TOrAL CONSTR. FUND DEBT SVC. RES. NET SURPLUS run X 

ElmING PRINCIPAL C'OUOON INI'EREST CEBT SERVICE E'ARNINGS + CAP. INT. CEBT SERVICE REMAINING 
------ ---- - ----------- ------------ ---- ----------
7/ 1/ 8 5,941,750.00 5,941,750.00 1,031,850.00 4,909,900.00 
1/ 1/ 9 8,750,000.00 10.000000 5,94.l,750.00 14,691,750.00 1,031,850.00 13,659,900.00 
7/ 1/ 9 5,504,250.00 5,504,250.00 1,031,850.00 · 4,472,400.00 
1/ 1/10 9,625,000.00 10.000000 5,504,250.00 15,129,250.00 1,031,850.00 14,097,400.00 
7/ 1/10 5,023,000.00 5,023,000.00 1,031,850.00 3,99.l,150.00 

1/ 1/ll 10,590,000.00 10.000000 5,023,000.00 15,613,000.00 1,031,850.00 14,581,150.00 
7 / l/ll 4,493,500.00 4,493,500.00 1,031,850.00 3,461,650.00 
l/ 1/12 ll, 645, 000,00 10.000000 4,493,500.00 16,138,500.00 1,031,850.00 15,106,650.00 

IP 7/ l/12 3,911,250.00 3,9U,250.00 l,031,850.00 2,879,400.00 I .... .l/ .l/13 12,810,000.00 10.000000 3,911,250.00 16,721,250.00 l,031,850,00 15,689,400.00 .... 

7/ 1/13 3,270,750.00 3,270,750.00 1,031,850,00 2,238,900.00 
l/ l/14 14,095,000.00 10.000000 3,270,750.00 17,365,750,00 1,031,850.00 16,333,900.00 
7/ 1/14 2,566,000.00 2,566,000.00 1,031,850.00 1,534,150.00 
1/ 1/15 15,505,000.00 10.000000 2,566,000.00 18,071,000.00 1,031,850.00 17,039,150.00 
7/ 1/15 1,790,750.00 1,790,750.00 1,031,850.00 758,900.00 

.l/ 1/16 17,055,000.00 10.000000 1,790,750.00 18,845,750.00 1,031,850.00 11 , B.l3 , 900 • 00 
7/ 1/16 938,000.00 938,000.00 1,031,850.00 93 f 850 • (,; 
1/ 1/17 18,760,000.00 10.000000 938,000.00 19,698,000.00 21,668,850.00 2, 064, 700 . (I. 

------------ -------------
156,945,000.00 387,988,500.00 544,933,500.00 124,472,250,00 422,525,950.00 

Rll1DATE: 09-30-1985 RUNTIME: 11:42:43 

' .. 



---- .-- --~-- -·------~ --_...,.__, ____ 
2S:~ ECUITY EASED CN PV CCNSTRL'CTIGN 

30 YE.!\R CEBT - LEVEL WTI'H TRADE 

DEBT SERVICE SC3EDULE 

DELIVERY DATE: 1/ 1/87 

DATE PRINCIPAL Ca.JFCN :n.-1I'ER£ST PERIOD TOI'AL FISC-\L 'rol'AL 

1/ 1/88 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/89 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/90 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/91 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/92 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 

1/ 1/93 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/94 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/95 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/96 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/97 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 

.. 
1/ 1/98 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/99 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/ 0 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/ l 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 
1/ 1/ 2 10.000000 15,694,500.00 15,694,500.00 15,694,500.00 

1/ 1/ 3 4,940,000.00 10.000000 15,694,500.00 20, 634, 500 . 00 20,634,500.00 
1/ 1/ 4 5,435,000.00 10.000000 15,200,500.00 20,635,500.00 20,635,500.00 
1/ 1/ 5 5,975,000.00 10.000000 14,657,000.00 20,632,000.00 20,632,000.00 
1/ 1/ 6 6,575,000.00 10.000000 14,059,500.00 20,634,500.00 20,634,500.00 
1/ 1/ 7 7,230,000.00 10.000000 13,402,000.00 20,632,000.00 20,632,000 ;00 

1/ 1/ 8 7,955,000.00 10.000000 12,679,000.00 20,634,000.00 20,634,000.00 
1/ 1/ 9 8,750,000.00 10.000000 ll,883, 500.00 20,633,500.00 20,633,500.00 
1/ 1/10 9,625,000.00 10.000000 ll,008,500.00 20,633, 500-00 20,633,500.00 
1/ 1/11 10,590,000.00 10.000000 10,046,000.00 20,636,000.00 20,636,000.00 
1/ 1/12 11,645,000.00 10.000000 8,987,000.00 20,632,000-00 20,632,000.00 

1/ 1/13 12,810,000.00 10.000000 7,822,500.00 20,632,500-00 20,632,500.00 
1/ 1/14 14,095,000.00 10.000000 6,541,500.00 20,636,500.00 20,636,500.00 
1/ 1/15 15,505,000.00 10.000000 5,132,000.00 20,637,000.00 20,637 I 000 • 00 
1/ 1/16 17,055,000.00 10.000000 3,581,500.00 20,636,500.00 20,636,500.00 
1/ 1/17 18,760,000.00 10.000000 1,876,000.00 20,636,000.00 20,636,000.00 

w 156,945,000.00 387,988,500.00 544,933,500.00 
AO:Rl.JED 

156,945,000.00 387 , 988, 500. 00 544,933, 500-00 

DATED 1/ 1/87 WITH DELIVERY OF 1/ 1/87 
Bct)II) YEARS 3,879,885.000 
AVERAGE CaJroN 10.000 
AVERAGE LlFE 24. 721 
N IC % 10.000000 % USING 1.00 • 0000000 

801D INSURA.i.'CE: 0.900000 % OF 
(TOTAL DEBT SERVICE - ACCRUED - CAP. INl'. ) = 4,483,746.35 

RCNUl\TE: 09-30-1985 RllNTIME: U:42: l0 

B-15 



PERIOD BEX31NNING 
ElIDING BAIAN2E 

------- -----
7/ 1/87 46,739,461.00 

bl 1/ 1/88 38,892,211.00 
I .... 7/ l/88 31,044,961.00 
"' 1/ l/89 23,197,7.U.00 

7/ l/89 15,350, 46.l. 00 

1/ 1/90 7,503,211.00 

RmDI\TE: 09-30-1985 

DULLES AIRFORT ACCESS PROJl!Cl' 
25% EQJITY 81\SEO 00 PV CXINSTRUCTION 

30 YEAR cmn - LEVEL \HTH 'l'R/\DE 

CAPl'r/\LIZED IITTl!:RE'ST FUlD 

DELIVERY DI\TE: 1/ 1/87 

ACCRUED o:::iNSTR, FUID DEBT SERVICE CAPITALIZED 
INI'EREST EI\RNlliGS RESERVE INl'. EI\HNINGS 

10.000000 %) ( 9,000000 %) 
----------

TOI'AL FUIC6 OCtID INI'ERFST 
AVAILABLE C!\Pl'l'ALIZED 

46,739,461.00 
38,892,211.00 
31,044,961.00 
23,197, 711.00 
15,350,461.00 

(100.000000 %) 

7,847,250.00 
7,847,250.00 
7,847,250.00 
7,847,250.00 
7,847,250.00 

344,039.00 7,847,250,00 7,847,250.00 

------- -------------
344,039.00 47,083,500.00 

RlNI'IME1 11:43:lJ 

• 

ENDUIG 
81\LAOCli 

38,892,2l.l.0U 
31,044, 961. 0.'.I 
23,197, 7ll .l10 
15,350,461.00 

7,503,211.00 



• 
SCREEN - A 

---GENERAL BOND INFORMATION---

PAR AMClNl' ------------- ( 156,945,000) 
DATED DATE * ( 1/ 1/87 ) 
DELIVERY DATE * ( 1/ 1/87 ) 
lsr COOFON IY-.TE * ( 7 / 1/87 ) 
lsr MATURlTY DATE * ( 1/ 1/91 ) 
LAST MATURITY DATE * ( 1/ 1/1 7 ) 
FISCAL DA.TE FOR 8CND SOUJrIONS AND REPORI'S ( 1/ 1/91 ) 
BQID INl'EREST FREQ:JENCY <ANN, SEM, CUA, M:N> - ( SD!I-ANNUAL ) 
OCtID PRINCIPAL FRE(UENCY <ANN, SEM, (]]A, M:N> - (ANNUAL ) 
YE..l\R <360 OR 365> ( 360) 
8CND DEN:MINl\TION ----------- . ( 5,000) 
FII.llW1E FOR SAVINGS 'IHIS ISSUE (DARI' ) 
KEYNAME OF 'IHIS ISSUE (LEVEQ ) 

-------REPORT TITLES------­
(CULLES AIRroRI' ACCESS PRQJECT' 
( 25% ECUITY BASED CN PV CCNS'l'RlCT'ION 
( 30 YEAR CEBT - LEVEL WITH TAADE 

B-17 

) 
) 
) 



SCREEN - B 

00. mTE AMaNI' CCUPON YIELD PRICE 

1) 1/ 1/91 0.00 10.000000 0.000000 100.000000 
2) 1/ 1/92 0.00 10.000000 0.000000 100.000000 
3) 1/ 1/93 0.00 10.000000 0.000000 100.000000 
4) 1/ 1/94 0.00 10.000000 0.000000 100.000000 
5) 1/ 1/95 0.00 10.000000 0.000000 100.000000 
6) 1/ 1/96 0.00 10.000000 0.000000 100.000000 
7) 1/ 1/97 0.00 10.000000 0.000000 100.000000 
8) 1/ 1/98 0.00 10.000000 0.000000 100.000000 
9) 1/ 1/99 0.00 10.000000 0.000000 100.000000 

10) 1/ 1/ 0 0.00 10.000000 0.000000 100.000000 . 
11) 1/ 1/ 1 0.00 10.000000 0.000000 100.000000 
12) 1/ 1/ 2 0.00 10.000000 0.000000 100.000000 
13) 1/ 1/ 3 4,940,000.00 10.000000 0.000000 100.000000 
14) 1/ 1/ 4 5,435,000.00 10.000000 0.000000 100.000000 
15) 1/ 1/ 5 5,975,000.00 10.000000 0.000000 100.000000 • 
16) 1/ 1/ 6 6,575,000.00 10.000000 0.000000 1.00.000000 
17) 1/ 1/ 7 7,230,000.00 10.000000 0.000000 1.00.000000 
18) 1/ 1/ 8 7,955,000.00 10.000000 0.000000 100.000000 
19) 1/ 1/ 9 8,750,000 .oo l0.000000 0.000000 100.000000 
20) 1/ 1/10 9,625,000.00 10.000000 0.000000 1.00.000000 
21) 1/ 1/11 10, 590, 000 • 00 10.000000 0.000000 100.000000 
22) 1/ 1/12 11,645,000.00 10.000000 0.000000 100.000000 
23) 1/ 1/13 12,810,000.00 10.000000 0.000000 100.000000 
24) 1/ 1/14 14,095,000.00 10.000000 0.000000 100.000000 
25) 1/ 1/15 15,505,000.00 10.000000 0.000000 100.000000 
26) 1/ 1/16 17,055,000.00 10.000000 0.000000 100.000000 
27) 1/ 1/17 18,760,000.00 10.000000 0.000000 100.000000 
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ID. CATE 

l) l/ l/91 
2) l/ l/92 
3) 1/ l/93 
4) l/ l/94 
S) 1/ l/95 
6) 1/ l/96 
7) 1/ l/97 
8) 1/ l/98 
9) 1/ 1/99 

10) 1/ l/ 0 . 
11) 1/ l/ l 
12) 1/ 1/ 2 
13) l/ l/ 3 
14) 1/ 1/ 4 . 15) 1/ 1/ 5 
16) l/ 1/ 6 
17) 1/ 1/ 7 
18} 1/ 1/ 8 
19) 1/ 1/ 9 
20) 1/ 1/lil 
21) 1/ 1/11 
22} 1/ 1/12 
23} 1/ 1/13 
24) 1/ 1/14 
25) 1/ 1/15 
26) 1/ 1/16 
27) 1/ 1/17 

.. 

SCREEN - C 

t-4.&'CTMu'1 D/S 

1.00, 000, 000 
100,000,000 
lil0, 000, 000 
1.00, 000, 000 
100,000,000 
1.00, 000, 000 
lil0,000,000 
lil0,000,000 
1.00, 000, 000 
1.00, 000, 000 
1.00, 000, 000 
1.00, 000 , 000 
1.00, 000, 000 
100,000,000 
1.00, 000, 000 
1.00, 000, 000 
100,000,000 
100,000,000 
100,000,000 
100,000,000 
100,000,000 
100,000,000 
100,000,000 
l00, 000, 000 
l00, 000, 000 
l00,000,000 
lil0,000,000 

SCREEN - D 

----- GENERAL a::NSTROCTION FUND INFORMATION -----

T<m,L COOSTROCTION FtND JIMCUll' ----- ( 

lSI' DRAW I:ATE ----------- * ( 

2ND DRAW CATE ----------- * ( 

rorAL NU1BER OF DRAWS -------- * ( 

144,394,000) 

l/ 1/87 

2/ 1/87 

36) 

CCNSTF.u::::rICN DRAWS <ANN, SEM, GUA,M:N, IRR> - * (1'nm-JLY ) 

FI.CW OF INI'EREST EARNINGS 

A - 'Ib The Construction Fund 
B - 'Ib Pay Eond Cebt Secvice ---------- * (A) 
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SCREEN - E 

NJ. DA.TE DPJ\W JlMCX.,NI' INV. PATE E..n.RNINGS llEI' fu'IDING 

1) 1/ 1/87 807,000.00 0.000000 0.00 807,000.00 
2) 2/ 1/87 990,000.00 8.000000 784,940.36 205,059.64 
3) 3/ 1/87 2,233,000.00 8.000000 783,573.29 1,449,426.71 
4) 4/ 1/87 3,393,000.00 8.000000 773,910.45 2,619,089.55 
5) 5/ 1/87 3,551,000.00 8.000000 756,449.85 2,794,550.15 
6) 6/ 1/87 6,148,000.00 0.000000 737,819.52 5,410,180.48 
7) 7/ 1/87 8,604,000.00 8.000000 701,751.65 7,902,248.35 
8) 8/ 1/87 6,265,000.00 8.000000 670,236.39 5,594,763.61 
9) 9/ 1/87 3,937,000.00 0.000000 632,937.96 3,304,062.04 

10) 10/ 1/87 4,093,000.00 0.000000 610,910.88 3,482,089.12 
11) 11/ 1/87 4,820,000.00 0.000000 587,696.95 4,232,303.05 
12) 12/ 1/87 4,553,000.00 8.000000 559,481.60 3,993,518.40 
13) 1/ 1/88 4,419,000.00 s.000000 532,858.14 3,886,141.86 
14) 2/ 1/88 4,592,000.00 8.000000 525,718.16 4,066,281.84 
15) 3/ 1/88 5,016,000.00 8.000000 498,609.62 4,517,390.38 
16) 4/ 1/88 4,882,000.00 8.000000 468,493.68 4,413,506.32 
17) 5/ 1/88 4,947,000.00 8.000000 439,070.31 4,Sf.li,929.69 
18) 6/ 1/88 4,836,000.00 0.000000 409,017.44 4,426,982.56 
19) 7/ 1/88 5,066,000.00 0.000000 379,504.22 4,686,495.78 
20) 8/ 1/88 5,114,000.00 0.000000 364,629.79 4,749,370.21 
21) 9/ 1/88 4,982,000.00 0.000000 · 332, 967-32 4,649,032-68 
22) 10/ 1/88 5,279,000.00 0.000000 301,973.77 4,977,026.23 
23) 11/ 1/88 5,138,000.00 8.000000 268,793.60 4,869,206.40 
24) 12/ 1/88 4,847,000.00 0.000000 236,332.22 4,610,667.78 
25) 1/ 1/89 4,317,000.00 8.000000 205,594.44 4,111,405.56 
26) 2/ 1/89 3,921,000.00 0.000000 192,155.18 3,728,844.82 
27) 3/ 1/89 4,324,000.00 0.000000 167, 296-21 4,156,703.79 
28) 4/ 1/89 3,066,000.00 8.000000 139,584-85 2,926,415.15 
29) 5/ 1/89 3,185,000.00 0.000000 120,075.42 3,064,924.58 
30) 6/ 1/89 3,101,000.00 0.000000 99,642.59 3,001,357.41 
31) 7/ 1/89 3,039,000.00 0.000000 79,633.54 2,959,366.46 
32) 8/ 1/89 2,450,000.00 8.000000 71,475.78 2,378,524.22 
33) 9/ 1/89 2,348,000.00 8.000000 55,618.96 2,292,381.04 
34) 10/ 1/89 2,101,000.00 .8.000000 40,336.42 2,060,663.58 
35) 11/ 1/89 1,976,000.00 0.000000 26,598.66 1,949,401.34 
36) 12/ 1/89 2,054,000.00 8.000000 13,602.65 2,040,397.35 .. 
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SCREEN - F 

-------- CAPITALIZED ~T fu'ID --------

MlNIMU1 CAPITALIZED INI'EREST AMCUNT ---­

FINAL C.!IJ>ITALIZED INl'EREST C!JI'OFF D.D.TE ---

REINVESIMENr PATE CF fu'lDS ( % ) 

CCMrolJ"NDINGS FOR AIL FUNDS <l,2,4,12> - "' 

% OF 8CNC6 CAPITALIZED ---------

FLON OF INI'EREST fARNJ;NGS 
A - 'Ib 'Ihe Cons--...ruction fund 

0) 

12/31/89 ) 

9.000000) 

12) 

1.00.000000) 

B - 'Ib Pay Capitalizej Interest fund -------- "' (A ) 

SCREEN - G 

DEBT SERVICE RESERVE FUND 

Debt Service Reserve F\md Jlm:Junt ----- 20,637,000) 
Interest Start Cal<;:Ul.ation Date ------ 1/ 1/87 ) 
1st Interest Payment Date * ( 7 / 1/87 ) 
Interest Frequency <M-M, SDI, CUA, M:N> (SEMI-ANNUAL ) 
Interest Fate on funds<%> ( 10.000000) 
Maturity Date * ( 1/ 1/17 ) 
Year <360 or 365> ( 360) 

A) D.SRF = Ma.."t Ann. Cebt Service E) 
B) DSRF = Max Ann. Eor::d Interest F) 
C) DSRF = Max Semi Cebt Service G) 
D) C6RF = Max Semi Eor::d Interest H) 
C6RF option (A-H) 

O.SRF = Fixed. Ibllar Jlm:Junt 
% of 'Ibi:.Q.l Eor::d Size (PAR) 
C6RF = Average Annual D/S 
Option A for CUR+ PRI D/S 

(A ) 

% factor to apply to C6RF options A-H --- 100.000000) 

Interest Flo,.,s to: A) Construction fund, B) Pay Eor::d D/S - (Jl.. ) 

B-21 



SCREEN - H 

0 THE R SOURCES OF FUNDS 

( EGUITY INVES'IMENI' ) - ( 38,957 I 085 • 00) 

( 

( 

( 

( 

( 

( 

( 

( 

) - ( 

( 

( 

) - ( 

) - ( 

SCREEN - I 

OTHER USES OF FUNDS 

( 

( UNDERWRI'l'ERS DISCCOITT ( % or $ ) 

(-ccsr OF ISStIP.N:E ) - { 

( 

) 

( E.CND INS. ( % OF TOrAL D/S-.ll.CCR. -cAP. Th'I'. ) ) 

B-22 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

2.500000) 

1.000000) 

0) 

0) 

0) 

0) 

0) 

0.900000) 

. 

., 



Nominal$ Ca~h flows: 

Contractor Hobili:ation 
Syste111wi,je Desi']n 
Clear & Grub - Desi'.ln 
Clear & Gr1Jb - Inst.lll 
Draina'.le Struct - Desi']O 
DrJin~e Str•Jct - Procure 
Drain-3'3e Struct - Inst-311 
Safety Barrier - Desi'3n 
Safety Darrier - Procure 
Safety Barrier - Install 
Brid9es - De~ign 
Bridges - Procure 
Bridges - I~tall 
Yards t Shop - Design 
Y.3r,Js ! Shop - Procure 
Yards t Shop - Install 
Earthwork - Desi9n 
E.uthuork.- Phase 1 Install 
Earthwork.- Phate 2 In~tall 
Stations - Design 
Stations - Procur~ 
Stations - Install 
Aerial Structure - De~ign 
Aerial Structure - rrocure 
Aerial Structure - Install 
Pedestrian Tunnel - Desi9n 
Pedestrian tunnel- Procure 
Pedestrian Tunnel- Install 
Vehicles - liesi9n 
Vehicles - Procure 
Traction Power - Desi9n 
Traction Power - Procure 
Traction Power - Install 
Tracltwork - De~i'3n 
!rackwork. - Procure 
Tr.3ckwork - Inst.311 
Ped Bridges - Design 
Ped 3r idges - Proc1Jre 
Ped Bridges - Install 
Signals - Desi9n 
Si']nals - Procure 
Sisnals - Install 
Real Est for P~rkir,9 
Parking K ~ R - Desi9n 
Parkin9 K l R - Install 
Fare Card - Desi']n 
Fare Card· Procure 
Fare CJrd · Install 
Syste11 Static l Ityn tests 
Start-Up training 
Maintenance of Equip■ent 
Maintenance of Ways 
Station Access I■p 

A9ency CoordinJtion 
Contin9ency 
Draw Schedule 

Vehicles 
Draw less Vehicles 

Asset 
type 

0 
0 
3 
3 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
I 
l 
3 
3 
3 
2 
2 
2 
3 
3 
3 
l 
l 
I 
0 
3 
3 
l 
l 
l 
0 
0 
1 
l 
3 
0 
4 

D1JLi.e:. Airport Hcce::: Project 
25:( Equity Scenario 

1/87 

U42.2 
H7.l 

f75.4 

2/91 

U2<J.3 
H2,9 

!68.6 

f2!i7.I 

$310.2 

3/91 

fH3.9 
H7,7 

$15/J.2 

$874.5 

~76.3 

$7.0 

$345.3 

H41J.O 
HG,4 

U46.0 

$73.0 

$2,012.3 

~74.3 

$278.4 

$336.0 

f22.8 

5/3'1 

H8.2 
$151.8 

$75. 9 

$2,1:52.~ 

~77 .I 

i7.l 

$132.C 

$37.9 

i2S9.3 

f23.8 

$16,9 

$2,13'3,l 

$773,2 

$2,0%.4 

$75.1 

$6,9 

H29,3 

$36.9 

~2Cl .7 

i339.9 

U3.l 

$72.0 $65.5 ~72.9 ~70.9 $73.6 i71.7 
i4G9.3 $427,0 $\75.J i4G2.4 14CO.:i !1~Z~~ 

SC07 ~l,301 $2,57C $3,729 iJ,900 16,~GS 
so $310 $345 $336 i349 •3~0 

!130,· f9~0 SJ,::3~ $3,393 t3,551 f6,HS 



~Q•inal $ Cash Flows: 

Contractor ttobili:ation 
S~te■wide Desi9n 
Clear l Grub - Desi9n 
Clear & Grub - Install 
Dr.Jina9e Struct - Desi9n 
Draina9e Struct - PrOCtJre 
Draina9e Struct - Inst~ll 
S-ifety ll-.rrier - Desi'3fl 
Safet~ Barrier - Procure 
Safety Barrier - Install 
Brid9es - Desi9n 
Brid9es - Procure 
Br id9es - In$h 11 
Yards S ~op - Desi9n 
Yards l Shop - Procure 
Yards~ Shop - Install 
Earthwork - Desisn 
Earthwor►.- Phase 1 Install 
Earthwork- Phase 2 Install 
Stations - Desi9n 
Stations - Procure 
StatioM - Install 
Aerial Structure - Desi9n 
Aerial Structure - Procure 
Aerial Structure - Install 
Pedestrian Iunnel - Desi9n 
Pedestrian Tunnel- Procure 
Pedestrian tunnel- Install 
Vehicles - Desi9n 
Vehicles - Procure 

. Tr.iction Power - Desi9n 
Traction Power - Procure 
Tractio~ Power - Install 
Irackwork - Desi9n 
Irackwor ►. - Procure 
irackwork - Install 
Ped Brid9es - Desi911 
Ped Dri.:f-3es - Proc•Jre 
Ped Br id9es - Install 
Signals - Desisn 
Si'3'1als - Procim, 
Signals - Install 
Real Est for P~rkin9 
Parkin9 Kt R - Desi9n 
Parkin9 Kl R - Install 
Fare Card - Desi9n 
Fare Card - Procure 
F-ue l:ard - Install 
Syste• Static l Dyn tests 
Start-Up tninin9 
Haintenance of Equip■ent 
lfainteMnce at w.iys 
Station Access I■p 

7/'ol 

12,222.2 

$710.6 

$171.5 
$197.3 

$7,2 

U34.3 

$38,4 

$292.6 

$13.0 

SC6C.3 
$2.\.0 
SS6.2 

S2H.2 

$9.G 

f3,089.0 

8/87 

$2,233.9 

tlOS,6 

$744.S 

U72.4 
$1~8.3 

f?.2 

$446,S 

$31),6 

$609.3 
$6~.6 
U3.l 

S672,C 
,:a.2 
$56.4 

$2{5,5 

f?.6 

25f ~q,Ji ty Scen.u io 

9/89 

f200.2 

f72S.O 

$168.0 
i193. l 

$19.8 
$22.5 

$'.35.0 

$37,6 

$593.2 
i6i3.3 
$12.7 

$8,19,8 

$55.0 

~23?.0 

$9.4 

10/87 

f20f;.2 

H74.5 
$200,7 

$20,6 
$23,1 

$4:i2.2 

S39,l 

$616,7 
S70S.l 
$13,2 

SSfl3.S 

$57.l 

f24C.S 

$9.7 

11/87 

$202.S 

$733.l 

U69. 9 
Sl9~.3 

$20.0 
$22.7 

$-13~.9 

161.2 
$73,0 

$599.9 
$636.0 
n2.a 

ff;59.4 

$55.6 

S2U., 
1710.? 

S'J,6 
$28.7 

12/37 

f762.0 

H76.5 
$203.0 

i20.9 
$23.7 

16~.s 
i75.9 

$623.f. 
$713.0 
n3.4 

$893.4 

$~7.6 

$251.3 
$733.7 

i9.8 

$211.6 

i765,9 

1177.4 
$201.0 

$21.0 
$23.8 

$67 .1 
$76.3 

$626.8 
$716. 7 

$:i:l.9 
$59.6 

$C9!l.0 

•~-4 

$29.3 $29. 9 

$74,5 $71.? $72.? S?S.8 f73.7 S76.G $77.0 A9ency Coordination 
Contingency _______ $406.0 _____ $133.6 _____ $115.7 ______ $4~1.5 ------~181::.,.0,__ __ $500.1 $j02.7 
Draw Schedull! $9,472 $7,138 S4,78'l S◄ ,977 t~,6EO iS,447 S~,317 

Vehicles $S&C SCi'3 ~E~O Slli:4 l3~9 SB93 $G~8 
Draw less Yehicles ic,604 s6,26~ 13,?37 s~,093 i4,s20 s4,~53 14,419 
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Nomin.3! $ CJsh Flows: ____ _ 

Contractor Nobili:ation 
Systeawide Design 
Clear 1 Gr•Jb - Desi9n 
Clear t Grub - Inshll 
Dr;:ina9e Struct - Design 
Dr.iina9e Str•Jct - Procure 
Drainage Struct - Install 
S.ifety Barrier - Design 
Safety 8-lrr ier - Proc•Jre 
Safety Barrier - Install 
Brid9es - Design 
Bridges - Procure 
Bridges - Install 
Yards l Shop - Design 
Yards & Sllop - Procure 
Y.uds ~ '.ihop - Install 
E.uthwork - Design 
Earthwork- Phase l Install 
Earthwork- Phase 2 Install 
Stations - Design 
Stations - Procure 
Stations - Inst.ill 
Aerial Str•Jcture - Design 
Aerial Str•Jcture - Procure 
Aerial Structure - Install 
Pedestrian Tunnel - Design 
Pedestrian Tunnel· Procure 
Pedestrian Tunnel- Install 
Vehicles - Design 
Vehicles - Procure 
Traction Power - Design 
Traction Power - Procure 
Traction Power - Install 
Trackwork - Design 
Trackwork - Procure 
Trackwork - Install 
Ped Bridges - Design 
Ped Drid9es - Procure 
Ped Bridges - In~tall 
Signals - Design 
Signals - Procure 
Signals - Install 
ReJl Est for P3rkin9 
Parking K 1 R - Design 
Parkin9 K & R - Install 
Fare Card - Design 
F-1re Car,j - Procure 
Fare Card· Install 
Syste1 Static l Dyn Tests 
Start-Up !raining 
ltainteMnce ot Equip11ent 
ltaintenance of Ways 
Station Access Imp 
Agency Coor,jination 
Contingency 
Dnw Schedule 

Vehicles 
DrJt less Vehicles 

2/08 

$199.l 

$720.8 

$167 .o 
$192.0 

Sl9.7 
$22.4 

$433. 9 

$63.2 
$71.8 

SSC<J.8 
$671.5 

H<J.8 
S56.l 

$!)45.0 

$54.6 

$698.8 

$5. l 

$28.2 

3/88 

S2H.l 

$775.0 

$179.5 
$206.5 

$21.2 
S24.l 

$466.7 

$6?.9 
$77.2 

$634.3 
S72S.2 

SS3.~ 
$60.3 

$908.7 

i5ll.8 
$7S.9 

$751.3 

$5.5 

$30.3 

$2.5 

41118 

$207.4 

$754.5 

$174.8 
!201.0 

$20.6 
$23,4 

$454.3 

$66.I 
$75.2 

$617.4 
$706.0 

f52.0 
S:i3.3 

$881.5 

$57.2 
$73.9 

$731.4 

$5.4 

$29.5 

$2.5 

5/88 

1181.& 
$208.9 

$21.5 
$24.'1 

H72.l 

S6C.7 
$77.2 

$6-11. 7 
$7:33.7 

$54.l 
i61.0 

$919.3 

$5'1.5 
$7G.3 

$760.l 
$373.6 

$5.5 

$30.6 

$2.5 

6/88 

1176.9 
$203,3 

$20.9 
$23.7 

H59.6 

$66.8 
S7G. l 

$624.6 
1'11'1.2 

$52.6 
$5'3.1 

SC94.G 

$57.9 
$74.7 

$739. 9 
$850.4 

ss.s 

$29.8 

i2.s 

7/08 

HC3.7 
$211.3 

$21.7 
$21.6 

H,7.& 

f.6'.:.5 
$19.l 

$619.2 
$742.2 

$54.8 
$61.7 

$930.0 

$60.I 
$77.7 

H69.0 
$383.3 

8/llll 

HG4.8 
$212.5 

$21.8 
$24.8 

HS0.4 

~69.9 
$79.5 

$652.9 
$716.5 

$55.I 
SG2.! 

$935.3 

160.5 
$73.2 

$773.4 
$833.8 

$29.3 $29.4 

f'.il.O 
$3S.1 

$31.2 
$35.6 

$20.5 ~20.6 

t2.6 $2.6 

~72.5 t7C.O $75.9 $78.9 f79.3 $77.2 180,2 
H73.l $500.6 H95.! $::il1.G $::i17.6 1503.l i~J~_,§ 

-------,5,437 ------s5,9~5 ------,~,76, ------f~,s67 ------,5,731-------.5,~96 ------iG,oso 
$845 $909 fSS5 $919 $C95 1930 $935 

H,S92 $5,016 $4,836 



No11iMl_ $_Cash_Flows: ____ _ 

Contractor Mobilization 
Syste1wide Desi9n 
Clear l Gr•Jb - Design 
Cleir 1 Gr•Jb - Install 
Drainage Struct - Desi9n 
Drainage Struct - Procure 
Dr.1ina9e Struct - Install 
Safety Barrier - Design 
Safety 3arrier • Procure 
Safety Barrier - Install 
Bridges - Design 
Bridges - Procure 
Bridges - lnst.111 
Yards 1 Shop - Desisn 
Yards l Shop - Procure 
Yards 1 Shop - Install 
Earth110rk - Desi'.Jl 
Earthwork- Ph.!se l Install 
Earthwork- Phase 2 Install 
Stations - Design 
Stations - Procure 
Stations - Install 
Aerial Structure - Desi911 
Aerial Structure - Procure 
Aerial 3tr•Jcture - Install 
Pedestrian funnel - Design 
Pedestrian tunnel· Procure 
Pedestrian Tumel- Install 
Vehicles - Design 
Vehicles - Procure 
tr.1ction Power - Design 
tr~ction Power - Procure 
fraction Power - Inttall 
Trackwork - Desi'Jll 
trackwork - Procure 
Irackwork - Install 
Ped Bridges - Design 
Ped Bridges - Procure 
Ped Bridges - Install 
Si90als - Design 
Signals - Procure 
Si90.1ls - lnshll 
Real Est for Parking 
Parking K 1 R - Design 
Parking K & R - Install 
Fare Card - Design 
F.ue Card - Procure 
Fare Card - Install 
Sy5te1 5htic l Dyn Tests 
Start-Up Training 
i'hintenance of Equip11ent 
Maintenance of Ways 
Station Access Imp 

9/88 

UCO ,l 
$207.0 

121.2 
tH.l 

$467,9 

$68,0 
$77.4 

$635.9 
$727.2 

$53,6 
$60,S 

$911.1 

SSB.9 
$76.l 

$753,'. 
$365,9 

$28.7 

$30.'. 
$34.7 

$20.1 

$2.6 

10/88 

$lC7,0 
$215.l 

$22,1 
$25,l 

$4[;6.2 

$70.8 
$80.S 

$660.9 
f7:i5,6 

~55.8 
$62.8 

$946,8 

$61.2 
$79.l 

$?C2.8 
$899.7 

~29.8 

f31.S 
f3G.0 

$20,9 

$2,6 
$102,0 

:5z "~'Jl i.y Scer,.,r 10 

11/88 

$182.1 
$20'3.J 

i21.s 
~21,4 

$473,2 

$68.8 
$18.3 

$6-43.l 
$735.4 

$~4.2 
$61.2 

f921.~ 

$59.6 
$76.9 

$761.'J 
$875.7 

$29.0 

i30.1 
$JS.I 

f20.~ 

$2.6 
$99.J 

12/88 

UC9,2 
$217,5 

$22.4 
$25,4 

$71.6 
$81,4 

$668.3 
$761,2 

$56.4 
$63,6 

f957.4 

~61.9 
fC0.0 

$791.7 
$909.3 

$30.1 

$31.9 
$36.4 

$21.1 

$2,6 
$103. 1 

$78.2 $31,2 $79.1 $32.1 A3ency Coor,Hnation 
Contin~ency _______ $509.9 ______ $530,0 ______ ~51_~._7 ___ ~~~-~-~g __ 
Dr aw Schedule SS,393 $6,226 $6,059 S5,G04 

Vehicles $911 1947 $?21 f9~7 
Draw less Vehicles 14,?C2 $5,279 SS,138 $i,347 

l/89 

$72,0 
$31.9 

$672.6 
$769.0 

$963.5 

$CO.S 

$91:i.6 

$30.3 
$14.4 

$3G,7 

$670.7 
~2.7 

H03.8 

2/8'3 

16!>,3 
$74.1 

$610,8 
$698.1 

$875.l 

$73.l 

$831,6 

$27,6 
H0.3 

$33.3 

$609.2 
f;:,4 

$91.3 

3/ll':! 

$72.8 
$82.8 

$680,0 
$777.5 

$974.2 

$81.4 

$925,8 

$30.7 
H4.9 

137. l 

$673.l 

$61, I 

S214.8 $195.0 $217.l 
$32.7 f/5.1 ~C3,G 

S539.3 ~~89.C ~54~.3 
s5,:so i4,796 is,2~s 

i964 $[;75 i974 
$4,317 13,921 i4,32~ 



No1:1in;l_S_Cash_flows: ____ _ 

Contnctor itobi li::ation 
Syste1wide Desi'3n 
Clear 1 GrtJb - Design 
Cleu ! 1,r1Jb - Inst.111 
Drainage Struct - Desi'3n 
Dnin-19e StrtJct - Procure 
Dr~ina9e Struct - Install 
S.;fety Barrier - Design 
Safety Barrier - Proc•Jre 
Safety 3arrier - Install 
Bridges - Design 
Bridges - Proc•Jre 
Brid9es - Install 
Yards & Shop - Desi9n 
Yards l Shop - Procure 

• Yards & Shop - Inst.311 
Earthwork - Desi9n 
Earthwork- Phase I Install 
Earthwork- Phase 2 Install 
Stations - Design 
Stations - Procure 
St..tions - Install 
Aeri1l StrtJcture - Desi9n 
Aerill Structure - Procure 
Aerial Structure - Install 
Pedestrian Tunnel - Design 
Pedestri.1n TunneF Procure 
Pedestrian Tunnel- Install 
Vehicles - Design 
Vehicles - Procure 
Tnction Power - Design 
Traction Power - Procure 
Traction Power - Install 
Ind.work - Design 
Ir~ckwork - Proc•Jre 
Tnckwork - Install 
Ped Brid'3es - Design 
Ped Brid9es - Procure 
Ped 3ridges - Install 
Signals - Design 
Sign.11s - Procure 
Signals - In~tall 
Real £st for Parhng 
Parking Kl R - Design 
Parking K & R - Install 
Fare Card - Design 
Fare Card - Procure 
Fare Card - Install 
Syste1 Static~ Dyn Tests 
Sbrt-Up TrJining 
Maintenance of Equipaent 
Haintenance of Ways 
Station Acce~s lap 
Agency Coordination 
Contin3ency 
Dr:iw Schedule 

Vehicles 
Draw less Vehicles 

4/89 

170.9 
$80.6 

$94f;,7 

$79.2 

$901.6 

~29.S 
H3.7 

$36.1 

$660.4 

$65.3 
"$271.0 

5/39 

$73.7 
$33.8 

$98~., 

$82.4 

$936.6 

$31.0 
$45.1 

$37.5 

$@6.1 

$67.9 
$281.7 

6/39 

$i'I.7 
$31.6 

$(10,l 

$912.1 

$30.2 
$14,2 

$86.6 

f668, l 

$66,l 
$277.2 

7/89 

$14.6 
$84,3 

$'J97.9 

$45.9 

rn:.o 

$694.6 

i68.7 
$208.2 
$275.7 
$1 ')6. 4 
$405.8 

8/89 

$?5.0 
$35.3 

U,003.2 

$16.2 

$3f;.2 

$690.3 

$69.l 
1239.8 
i2n.1 

9/B'J 

~73.0 
$83.0 

~976.7 

HS,O 

$679.9 

f67.3 
$282. I 
$269.C 

10/89 

$75,9 
186.3 

iI,015.4 

$706.8 

t69.9 

$2i:O,S 

$211.1 1219.7 $213.9 $212.1 $223.6 $217.7 $226.3 
$81.4 $84.6 $82.~ $0~.6 ,e6.l fC3.C t:37.l 

$531.0 ISSl.7 S537.2 $553.6 $~61.5 i51G.7 t563.4 
-------$4,014 ------$4, 171 ------H,061 ------1•!,037 -------$3,4~3 -------$3,325 ------ij;fff 

$919 f986 $%0 $998 U,003 $9i'7 H,015 
$3,066 $3,185 13,101 ~3,039 12,450 J2,34C $2,101 



- ·---- ··-· ·-· . - . --- .. -
~5l iq1Ji ty Sceri:;r io 

No111nal_S_C3sil_Flows: ____ 11/8'.l 12/8'3 Su■ Assets Assets Assets 

Contractor Hobili:ation SSS:i $555 
Syste1wide Desi'3(1 127~ .,...,,.,Q , .. , -
Clear & Gmb - Design S448 
Clear ~ limb - Install $6,595 
Drainage Struct - Design $224 S224 
Dnin-1'3e ~truct - ProcrJre '1,576 $1,576 
Drainage Struct - Install $1,859 Sl,859 
Safety Barrier - Desi9n $874 $874 
Safety Barrier - Procure SG,322 $6,322 
S.3fety 3arr ier - Install $7,475 $7,475 
Brid9es - Desi9n S447 
Brid9es - Procure $3,197 
Bridges - Inst~ll $3,676 
Yards? Shop - Design H2 
Yards & Shop· Procure $337 
Yards l Shop - Install i332 • 
Eart.,work - Design S396 
Earthwork.- Phase l Install U,774 
Earthwork- n,ase 2 Install H,672 
Stations - Desi9n 1228 
Stations - Procure $73.8 S76,S U,825 
Stations - Install SiH,O S87.3 i2,07S 
Aerial StructrJre - Desi9n U,685 
Aeri.31 Structure - Procure Sl2,GSl 
Aerial Structure - Install $14,465 
Pe,jestri.Jn Tunnel - Oesisn $78 
Pedestrian Tunnel- Procure S64S 
Pedestrian Tunnel- Install $727 
Vehicles - Desi9n $1 ,6Gl U,681 
Vehicles - Procure $987.3 H,026.8 S27 1:J<J4 S27,8'H 
Traction Power - Desi9n U41 
Tr1ction Power - Proc•Jre U,046 
Traction Power - Install U,246 
Tr.1ck.11ork. - Desi9n Sl,470 11,470 
Track.work - Procure $10,506 $10,506 
Track.work - Install $12,471 $12,471 
Ped Bridges - Design $32 
Ped Brid9es - Procure $356 
Ped Brid9es - Install $400 
Signals - Design 153 $58 Y' 

Signals - Procure H24 $'124 
Signals - Install $507 iS07 
Real Est for P:rkin9 $3,089 $3,089 
Parkin9 Kl R - D~si9n $124 
Parkin9 K & R - Install $68i'.6 S/14.7 ie, 154 
F-1r e c.n,j - Oi!s i sn $31 $JI 
Fare Card - Procure $502 $~02 
F.ue C.ud - Install SSH SS41 
Syste■ Static l Dyn Tests U,6% H,6% 
Start-Up Trainin9 $272.9 f233.7 $1,660 fl ,660 
Maintenance of Equip■ent Sl% U% 
Hainten~nce of Ways H06 HOG 
Station Access I■p 1220.1 S228.9 $2,611 
A9ency Coordin.1tion $34.8 $38.1 s:,o:o $2,820 
Corrtin9ency _______ S552.9 _______ t574.C $lC1396 _______ 111194 _______ S31Gl2 _______ !~1Q~§ 
Draw Schedule $2,964 $3,031 ~173,970 $ll,2'H ~36,052 ~~7,336 

Vehicles S9C8 Sl,027 
Draw less Vehicles H,976 12,054 B-28 



:~~ ,q1Ji ty Scen.,r :a 

Type 3 
NoMinal_ $ _C.a~h_Flows: ____ Assets 

Contractor Hobili:ation 
Sy~te11wide Desi'3r1 
Clear & Grub - Design $-448 
Cle1r ! Gr•Jb - Install $6,595 
Drainage Str1Jct - Design 
Dninage Struct - Proc•Jre 
Dninage Struct - Install 
s.,fety B.1rr ier - Design 
S.1fety Barrier - Procure 
Safety Oarrier - Install 

• Bridges - Design H47 
Bridges - Procure $3,197 
Brid9es - Install $3,676 
Yards 1 Shop - Design $42 
Yards 1 Shop - Procure $337 
Y.uds S Shop - InstJll S382 
Earthwork-. Design $3% 
Earthwork- Phase 1 Install '1,774 
Earthwork- Phase 2 Install $4,672 
Stations - Design 1228 
Stations - Procure Sl,325 
St.,tions - Install $2,075 
Aeri.,l Structure - Design H,6GS 
Aeri.11 Structure - Procure SU,651 
Aerial Structure - Install $14,465 
Pe,jestrian I•Jnnel - D~ign $78 
Pedestrian Iunnel- Procure $6~5 
Pedestri-ln T•Jnnel- Insbll S727 
Vehicles - Design 
'Jehicles - Proc•Jre 
IrJction Power - Design $141 
Inction r•ower · Procure $1,046 
Ir.xtion Power - Install n,246 
Irackwork - Design 
Trackwark - Procure 
Tnckwark - Inst.all 
Ped Bridges - Design $32 
Pe,j Bridges - Procure $356 

• Ped Bridges - Install $400 
Signals - Design 
Si 3nal s - Proc•Jre 
Si3n.3ls - Install 
Real Est for Parking 
Parking K 1 R - Design $124 
Parkin9 K & R - Install $~,154 
Fare Card - Des19n 
f.ire C.ird - Proc•Jre 
Fare Card - Install 
Sy;tem Static & Dyn Tests 
Start-Up Training 
Mainten.1nce of Equip111ent 
M-lintenance of Ways 
St.itior, Access Imp $2,611 
A9ency Coor•HMtior, 
Cont1r13ency ------ ~8,331 
Dr aw Schedule S7G,789 

Vehicles 
B-29 Draw less Vehicles 



DUUES AIRroRT ACCT.5S PRCUEC'I' 
AIL DEBT SCENARIO 

Pl/ CONSTRUCTION 

Pl/ DA'IE: 1/1/1987 WITH 2 CCMrollNDINGS I 36fl DAY YEAR 

Pl/ RESULTS: Pl/ TOrAL = 155,828,338.31 Pl/ RA'IE = 8.0000000000 
CASH - FI.Oil SUBTOI'AL = 173,973,900.00 

ffiTE AMOUNT RATE Pl/ FACI'OR Pl/ AMOUNT 

1/1/1987 806,600.00 8.0000000 1.00000000 806,600.00 
2/ 1/1987 1, 300, 600 • 00 8.0000000 0.99348453 1,292,125.98 
3/1/1987 2,577,900.00 s.0000000 0.98701152 2,544,416.99 ' 
4/1/1987 3,729,600.00 8.0000000 0.98058068 3,657,173.69 
5/1/1987 3,899,900.00 8.0000000 0.97419173 3,799,250.35 

6/1/1987 6,488,100.00 8.0000000 0.96784442 6,279,471.38 
7/1/1987 9,471,900.00 8.0000000 0.96153846 9,107,596.15 
8/1/1987 7,138,400.00 8.0000000 0.95527359 6,819,124.99 
9/1/1987 4,787,000.00 8.0000000 0.94904954 4,543,100.13 

10/1/1987 4,976,700.00 8.0000000 0.94286603 4,692,361.39 

11/ 1/1987 5,679,600.00 9.0000000 0.93672282 5,320,210.94 
12/1/1987 5,446,900.00 8.0000000 0,93061963 5,068,992.09 
1/1/1988 5,316,800.00 a.0000000 0.92455621 4,915,680.47 
2/1/1988 5,437,400.00 8.0000000 0.91853230 4,994,427.51 
3/1/1988 5,925,100.00 8.0000000 0.91254763 5,406,935.96 

4/1/1988 5,767,700.00 8.0000000 0.90660196 5,229,008.10 
5/1/1988 5,867,600.00 8.0000000 0.90069502 5,284,918.10 
6/1/1988 5,711,300.00 8.0000000 0.89482657 5,110,623.00 
7/1/1988 6,015,300.00 8.0000000 0.88899636 5,347,579.80 
8/1/1988 6,049,800.00 8.0000000 0-88320413 5,343,208.36 

9/1/1988 5,892,800.00 8.0000000 0.87744964 5,170,635.26 
10/1/1988 6,225,800.00 8.0000000 0-87173265 5,427,233.13 
11/ 1/1988 6,058,900.00 8.0000000 0.86605290 5,247,327.94 
12/1/1988 5,804,200.00 a.0000000 0.86041017 4,993,992.68 
1/1/1989 5,280,500.00 9.0000000 0.85480419 4,513,793.53 

2/1/1989 4,795,900.00 8.0000000 0.84923474 4,072,844.90 
3/1/1989 5,298,500.00 9.0000000 0.84370158 4,470,352.83 
4/1/1989 4,014,400.00 8.0000000 0°83820447 3,364,888.03 
5/ l/1989 4,170,700.00 8.0000000 0.83274318 3,473,121.97 
6/ 1/1989 4,061,200.00 9.0000000 0.82731747 3,359,901.70 

7/ l/1989 4,037,100.00 8.0000000 0.8219271.l 3,318,201.92 
8/1/1989 3,453,300.00 8.0000000 0.81657187 2,819,867.63 
9/1/1989 3,325,100.00 8.0000000 0.81125152 2,697,492.43 

10/1/1989 3,116,500.00 8.0000000 0.80596584 2,511,792.53 
11/ 1/1989 2,963,900.00 8.0000000 0.80071459 2,373,237.98 

12/1/1989 3, 080, 900. 00 8.0000000 0.79549756 2,450,848.45 

SUBTOI'AL 173,973,900.00 155,828,338.31 

RllNDATE: 09--06-1985 RI.NI' I.ME: 13:37:26 
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CUI.LES AIRroRI' ACCESS PROJEX:T 
PUBLIC ™NERSHIP SCENARIO 
MODIFIED CCNSTRUCI'ION DRAW SCHEIX1LE 

ORIGINAL ESCALATED MODIFIED 
DRAW Dl\TE DAAW 20% VEHICLES 'lUl'AL 

1/1/87 807 968.4 968.4 484.2 
2/1/87 990 1188.0 310.2 1498.2 594.0 
3/1/87 2233 2679.6 345.3 3024.9 1339.8 
4/1/87 3393 4071.6 336.0 4407.6 2035.8 
5/1/87 3551 426.l.2 349.1 4610.3 2130.6 
6/1/87 6148 7377.6 339.9 7717.5 3688.8 
7/1/87 8604 10324.8 868.3 11193 .1 5162.4 
8/1/87 6265 7518.0 872.8 8390.8 3759.0 
9/1/87 3937 4724.4 849.8 5574.2 2362.2 

10/1/87 4093 4911.6 883.5 5795.1 2455.8 
11/1/87 4820 5784.0 859.4 6643.4 2892.0 
12/1/87 4553 5463.6 893.4 6357 .0 2731.8 
1/1/88 4419 5302.8 898.0 6200.8 2651.4 
2/1/88 4592 5510.4 845.0 6355.4 2755.2 
3/1/88 5016 6019.2 908. 7 6927.9 3009.6 
4/1/88 4882 5858.4 884.5 6742.9 2929.2 
5/1/88 4947 5936.4 919.3 6855.7 2%8.2 
6/1/88 4836 5803.2 894.8 6698.0 2901.6 
7/1/88 5066 6079.2 930,0 7009.2 3039.6 
8/1/88 5114 6136.8 935.3 7072.l 3068.4 
9/1/88 4982 5978.4 911.l 6889.5 2989.2 

10/1/88 5279 6334.8 946.8 7281,6 3167.4 
11/1/88 5138 6165.6 921.4 7087 .0 3082.8 
12/1/88 4847 5816.4 957 .4 6773.8 2908.2 
1/1/89 4317 5180.4 963.5 6143.9 2590.2 
2/1/89 3921 4705.2 875.1 5580.3 2352.6 
3/1/89 4324 5188.8 974.2 6163.0 2594.4 
4/1/89 3066 3679.2 948.7 4627.9 1839.6 
5/1/89 3185 3822.0 985. 7 4807.7 1911.0 
6/1/89 3101 3721.2 959. 7 4680.9 1860,6 

" 7/1/89 3039 3646.8 997.9 4644.7 1823.4 
8/1/89 2450 2940.0 1003,2 3943. 2 1470.0 
9/1/89 2348 2817.6 976.7 3794.3 1408.8 

10/1/89 2101 2521.2 1015.4 3536.6 1260.6 
11/1/89 1976 2371. 2 987.8 3359.0 l.l85.6 

~ 

12/1/89 1232.4 2054 2464.8 1026.8 3491.6 
TOrAL5 144394.0 173272.8 29574.7 202847.5 86636.4 
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PRINCIPAL ASSUMPTIONS 
Public Development 

o Full public sector development cost for construction of 
complete transit system as estimated by Parsons, 
Brinckerhoff at 20% over private sector development costs 

o Operating revenues based upon mid range patronage 
forecasts as provided by Charles River Associates with 
annual inflation adjustments of 6% 

o Operating expenses estimated by Parsons, Brinckerhoff for 
public sector operating costs at 50% above private sector 
operating costs with annual inflation adjustments of 6% 

0 Debt financing provided by tax-exempt transit· system 
revenue bonds with a 30 year maturity and requiring l.25x 
true coverage 

o Equity contribution of 15% of cost of the vehicles assumed 
to occur through a tax benefit transfer at or about the 
date of operation with proceeds used to decrease the level 
of tax exempt debt 

o Vehicle financing provided at taxable rates by an export 
credit agency for 12 years with 3 years of fully funded 
capitalized interest with l.00x true coverage 

B-32 
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Cash_Flow_St..lteaent _____ _ 
Sources: 

Fare Re•1enue 
Non Pro Jed Revenues 

Uses: 
a l M E:-:per,ses 
Le3se E::pense (Vehtclesl 
Net Ir,terest E>:pense 
Princip;! Rep;y•ent 
C,p1 tal E::peruji tiJres 

Net Cash Flll'I 

Net Coven9e 

Preser,t V3!1Je of 
Non-Project Revenues 

Interest Rate: 9 

Preser,t ValiJe of Non­
Pro Ject Reven•Jes less 
Net Cash Flow 

Interest Rate: 

10 
ll 

9 
10 
11 

D•Jlles Airport hoJect 
Public Case - F1Jl! Captt,l Cc,st 

1990 

$7,029,543 
s,~,044,790 

1991 1992 

$7, 7 15,943 $f.,454,60B 
$38,722,047 S38,592,t99 

1993 1994 lffi 

S9,~5:,549 Sl0,115,524 SI:,055,635 
$38,430,'.09 $38,:39,,~1 l38,0JG,345 

============ ============ ============ ============ ============ ============ 
$24,074,333 S4G,43i,990 $47,04-,307 $47,f,83,658 HS,355,2~5 S49,07l,981 

$9,835,958 $!0,42G,115 $11,051,682 s:J ,714,783 Sl2,417,G70 $13,162,731 
H,819, 750 SS,254,500 $5,250,750 $5,239,000 S5,~:7,750 t5,215, OOC· 

so $22,510,900 s::,~90,900 $22,048,90,) $21,782,90( s: 1. 4S \ 40C· 
so $2,095,000 $2,305,000 S2, 535, (<l(' S2,785,0(lO $3, Of.5, OOf1 

so so $0 io $0 s,1 
=--==-====== ============ ============ ============ ============ =~========== 
Sll,655,708 $40,286,515 •40,898,332 $41,537,683 S4:,2l3,320 S4Z,933,131 

Sl2,4J8,625 SG,l~:,475 $6,148,975 $6,145,975 S6, 141. 9'.': S6.13E,35(i 

1.25 1.25 1.25 1.25 l.:!5 . "' 1 • .:,,..} 

SI:,524,997 s:~,64:,so3 $24,315,240 S22~172,934 $2;j, 203. ;::55 SlC,393,17! 
S!2, 113,414 S25,584,591 $23,128,461 $20,889,815 $18,BS:,e:;3 $17,001,066 
Sll, 717,216 S24,573,556 S2J,004,420 SI·J,686,63~ Sl7 ,599, 901 s:::,7:,:,:24 

S3,399,43S S22,410,012 S20,44I,597 518,626,904 $16,958,763 $15,423,0fl 
S3,287,729 S2l,520,!63 $19,443,403 Sl7,548,990 SlS,825,579 $14,255,747 

S3,180,196 $20,669,743 SlS,498,456 $16,538,229 Sl4,77J,049 $13,181.785 
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Cas~--Fl ow __ gateeent. ______ _ 
50 _'.,es: 

Fne Revenue 
Hon Pro;ect i:ever,,Jes 

Uses: 
0 ' N E>:penses 
Le~se Expense (Vehicles) 
Net Interest Ei:pense 
Principal Rep.1y•ent 
C1pi tal E:-:pendi t•Jres 

Net Cash F11111 

Net Coverage 

Present Value of 
Nor,-Proiect Reven,Jes 

Interest Rate: 

Present Value of Hor,-

ProJect Revenues le'.is 
Net Cash Flow 

Interest Rate: 

1996 1997 

D1J!les Airport ProJect 
F1,:,l!r [3Sf - Full C3p1t~l CD,t 

1998 1999 2000 2001 

Sl2,065,n3: s:3,159,548 Sl4,343,047 $15,6!:,JSS Si",791,8~3 s:1,32~,093 s::,OJ~.113 
S37,7b◄ ,275 S37,476,65E' tJ..,,i39,663 136,i67,S,~8 S35,547/1G2 SJ4,~•99,555 S34,3f'4.~C? 

------------ ------------ ------------ ------------ ------------ ------=-==== ============ 
S49,829,307 $50,t36,~07 SSl,482,710 S5:,386,~57 $53,338,890 S54,338,G47 S55,40:,080 

$13,952,494 Sl4,789,644 115,677,023 Sl6,Sl7,644 $17,614,703 U0,671,585 s; :i. ~~1.sso 
SS,203,500 SS,190,750 ss, 174,250 $5,161, O•iO S5, 142,750 S5~::L:!50 S5,0c:t7~;50 

$21,168,650 $20,814,650 SZC,425,150 $19,9%,6'.;,: S 19,525, Is,:, ,1~,0 1)~., □sc SlG,43c,400 
S3,3?0,000 $3,710,00(• S4,080,000 $4,490,00~ H,940,00C• $5, 4 :~··' (<1(1 S5,~75,C1C1C 

fC $(1 so SC $0 $0 V 
------------ =========--- --=---====== ===========- ------------ ----------== ------------------------
$43,694,6~4 $44,505,044 $45,356,423 '46,265,294 14~,2::,603 $40, 22'::, 48: $49,301,030 

16,134,663 $6,131,163 iG, 126,288 $6,121,663 $6,116,288 S6,J09,163 s6,10:.2so 

1.25 1.25 1.25 1.2~1 1.25 "'l;:" ' ,~ 
~ ... J J ... ..J 

Sl6,73!,503 Sl5,204,84G Sl3, ?98,33~ $12,508,953 $11,074,578 lS,98'.:,123 $8,98:,062 
$15,316,221 $13,788, 25~ $12,393,899 Sll,129,~•04 S9,75S,:!51 $8,?15,5'38 S?, 76G,434 
$14,030,277 Sl2,509,531 Sll, 13S, 154 $9,906,84~ $8,605,36: $7,612,42~ ff.~ 719,263 

Sl4,0!3,534 $12,717,342 S!l ,522 ,260 $10,426,259 $9,16~.067 $8,242.222 $7,388,685 
$12,829,835 Sil,S32,507 $10,349,492 S9,27ii,066 SS,OB0,058 S?,194,285 SG,387,993 
Sll, ?SI, 112 $10,462,978 $9,300,886 SB,25',39C $7,124,709 SG,283,678 $5,526~681 
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Cash Flow Stat1!91!1\t 
So1Jr ces: · · 

F-3re Rever,rJe 
Hor, ProJect Rever,rJes 

Uses: 
0 l H Expenses 
Lease Expense (Vehicles) 
Net Interest Expense 
Prirrnp.31 Rep.3y1ent 
Cap1 ta! E:{per,,ji tures 

Het Cash FlOII 

Net Covera9e 

Present ValrJe of 
Norr-Pro3ect Reverr•Jes 

Interest hte: 

Present Value of Non-
Pro Jert RevenrJes less 
Net Cash Flow 

Interest Rate: 

• 

2003 

Irul Jes Airport ProJert 
Public Case - Full Cap1t3; Co~t 

2005 2006 2007 2008 

s::,821,634 $24,775,Bll S26,87l,l9G S2J,13G,666 $3;,5'.'fc.,345 S34,i9,,4T $37,0:4,153 
$28,631,696 s:7,898,783 $27,094,874 $26,191,439 $25,190,280 S24,l01,ib3 s::.~gG,641 

============ ============ =--========= ------------ ------------ ------------ =-----------

$20,979,393 522,238,156 $23,572,446 $24,986,792 ,:;; • 486. oo,; S28, 075, l 60 es, ,5,, 670 
so $0 $(, $0 so $0 SC 

$17,809,150 Sl7,ll9,l50 $16,359,900 s:s,s24,6SO S 14,605,900 Sl3,S95,40C Sl2,483,900 
$6,570,000 S7,230,000 $7,955,000 SB,'50,000 $9,(;,:5,000 $10,535,000 Sll ,G45,000 

$0 so so so so 1i~ so 
============ ============ ============ ============ ------------ -------===== ============ 
'45,358,543 S46,58i,306 S4i,8Si,346 $49,261,442 S50,7Jij,90C ss:,:?s:,s:;0 S53. 8:32, 570 

$6,094,788 $6,087,288 $6,0?C,725 S6,06S,663 $6~057~7~5 SG,045,lOC SG,03:,2:5 

1. 25 1.25 1,25 1.25 1.25 1.25 1.25 

$6,849,720 $6,lll,931 $5,43~,603 $4,oll.576 $4,23~.028 S3,71Z,n4 $3. 22S!, 996 
SS,865,757 SS,184,223 $4,566,747 S4 ,004,060 S3,434,0:!~ $3,031,252 $2,6::,024 
$5,026,871 $4,400,794 $3,839,971 $3,334,996 s2,sc:,n& $2,477,217 $2,114,428 

$5,391,630 S4,77C,35? S4,216,127 $3,696,714 $3,219,956 S2,781,544 s:,379,039 
14,617,122 $4,053,068 S3,S42,l99 $3,076,303 $2,654,099 $2,270,947 $J, 923,874 
S3, 9S6,808 $3,440,S76 $2,978,475 $2,562,264 $2,189,704 Sl,855,C77 $1~557,372 
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Cash_Fl1111_Stateaent _____ _ 
Sources: 

f.1re Reven,;e 
Non ProJect ~even1ies 

Uses: 
0 & l'I Expenses 
Leise Expense (Vehicles) 
Net Interest Expense 
Pr1nc1pal Repay■ent 
Capita! Exper,.j1 tures 

Net Cash Fl1111 

Net Cover a'3e 

Preser,t V.1l1;e of 
Non-Project Revenues 

Interest Rate: 

Pre·;ent V1lue of Non­
Project Revenues less 
Net Cash Flow 

Interest Rate: 

lOIO 

S40,067,J08 
S2l,567,080 

------------------------
S6l ,634, 187 

S31,545,250 
so 

$11,261,150 
Sl2,8JO,OOO 

so 
============ 
SSS,616,400 

S6,017,788 

'~" ,l .... .J 

[lu!Jes Airport Project 
Public ClSE - Full C1p1t1l Cost 

Totals 

S2,786,051 $249,716,401 
S2,23J,609 5227,431,5~5 
Sl,789,401 5207,690,259 

S2,00B,669 $199,211,182 
Sl,608,931 SIBJ,27B,390 
Sl,290,110 $165,380,079 
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• 

• 

Fare Reven•Je 
Annu3J Rever,ue (1985 SJ 

Infl1t1on Factor 
FJre Rever,1Je (C,Jrrent· $) 

O_S_N E!!2enses ___________ 
Cost Ba.se 

lnflat:on Flctor 
0 SH Expenses 

Equip■ent_Finance _________ 
Ic:suance Cost 
C.,pi t.ll 1:ed Interest 
Net Interest Expense 
Principal Rep.1ymer,t 

Lease Expense 

transit §ys_levenue Bonds 
Net Interest E:<pense 
Pr ir,cipal Rep1y1ent 

Het Debt Service 
Covera9e Ratio 

Equit~Acc:oWlt ___________ 

Paid in Capital 

Net Benefit Received 
Internal Rate of Return 
( after ta,:) 

Depreciation ______________ 
5 Year Assets 

Depreciable Base 
Depreciation Schedule 
Depreciation A■o•Jnt 
Invest■ent Ta>: Credit 

18 Year Assets 
Depreciable Base 
Depreciation Schedule 
Depreci.1tion A101Jnt 

{lepreciation 

1985 

S7,350,000 
6.00 % 

1987 

$26,023,265 

S28,096,093 

so 

D•Jlle~ Airport Prciect 
Public Case - Full Cap1t1l Cost 

1990 1991 1CJIJ2 

5,253,7&9 5,437,592 ~1,b~l.41~ 
1.338 1.41° 1.504 

$7,02S,543 S", 715, q43 SE,454,606 

1990 1991 1992 

$9,835,958 $10,426,115 Sll ,051 ,GS: 

1990 1991 1992 

Sl,8!?,750 S3,55◄ ,500 $3,375,750 
$0 Sl,700,000 s1, ::"s,ooo 

Sl,819,750 $5,25◄ ,500 $5,250,750 

1'3'30 1991 1992 

S9,934,900 S22,51C, 900 s2:,290,900 
so $2,095,000 S2,305,000 

$9,934,900 S24,605,900 $24,595,900 
1.25 1.25 1.:s 

1990 1991 1992 

so so so 
o.oo % o.oo % 0.00 % 

1990 1991 1992 

20.00 % 20.00 % 20.00 % 
$5,619,219 $5,619,219 $5,619,219 
$2,957,483 

5.556 % 5.556 % 5.556 % 
so so so 

SS,619,219 SS,619,219 S5,619,21~ 
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I CJIJ3 1994 1995 

5, BC5,::( 5/)E?,0Gl 6,17:,CE~ 
1.594 1 ~ .-.,-, 

•• :i,:. :· l. 791 
S9,~~'.\547 ll0,115,5:4 Jll ,055,635 

1993 1994 1995 

SJ l, 714,733 SlJ,41'7 ,670 Sl3,16~.73l 

1993 1994 1995 

$3,179,000 S2;: .2,75C s:,7:5,ooo 
S2,060,000 $2,265,000 s:,4,,0.000 

$5,239,000 15,227,750 s5,215,oo,J 

1993 1994 1995 

S22,048,90C S2l. 78:, 90G S~!. 4~11:. 1400 
i2~535,000 $2, 785,0(,(l S3,065,000 

$24,58J,900 $24,567,900 $24,555, ◄00 

1.25 1.:5 i .25 

1993 1994 1995 

$0 so so 
o.oo • o.oo % 0.00 % 

1993 1994 1995 

20.00 % 20.00 % 

SS,619,219 $5,619,219 so 

5.556 % 5.556 % 5.556 % 
so so $(, 

$5,619,21~ SS,619,219 so 



Fare_ Reven•.ie _____________ _ 
Ar,r,u3] Re"er,,;e ( I 985 Sl 

Int J.Jt ion F3ctor 
Fare Reven1Je ( C1Jr rent f i 

0 _, N _ E)illel)Sl!S ------------
Cost lhse 

Ir,flat10~ f3ctor 
0 & N Expenses 

Eguip■ent_Finance _________ 
Issuance Cost 
Capit,3li;;ed Interest 
Net Interest Exper,se 
Pr incip3: Repayaer,t 

Lease Expense 

Transit ~ Revenue Bonds_ 
Net Interest: Expense 
Principal Rep.ayaent 

Net Debt Service 
Coven9e Ratio 

Equirt._Account ___________ 

Paid in Capital 

Net Benefit Received 
Intern.11 Rate of Return 
(after tax) 

Depreciation 
5 Year Assets 

Depreci.1ble Base 
Depreciation Schedule 
Depreciation Aaount 
Invest■ent Tax Credit 

18 Year Assets 
Depreciable Base 
Depreciation Schedule 
Depreciation Aaount 

Depreciation 

1996 1997 

O,;lles Airport Pro.1ect 
P1Jt>l!r Case - Full C3pltal Cost 

1998 1999 

6,356,708 6, ~,4(1 ,531 6, 7Z4 ,354 G, 908, 17~ 
1.898 2.012 2.132 2.26: 

fl2,065,032 SJ3,J59,548 tl4,343,047 tl5,619,3SS 

1996 1997 1998 1999 

SIJ,952,494 $14,70,,644 SIS,677,023 '16,617,644 

1996 1997 1998 1999 

S2,463,500 t2,175,750 Sl,859,250 tl,511,000 
S2,740,000 S3,0,5,000 S3,315,000 S3,&50,000 

SS,203,500 SS,190,750 $5,174,250 SS,161,000 

1996 1cm 1998 1999 

S21,168,650 $20,814,650 $20,425,150 $19,9%,650 
$3,370,000 $3,710,000 S4,080,000 $4,490,000 

$24,538,650 S24,524,f>SO $24,505,150 $24,486,£,50 
1.25 1.25 1.25 1.25 

1996 1997 1998 1999 

so so $0 so 
o.oo % 0,00 % 0.00 % 0,00 % 

1996 1997 1998 1999 

$0 so $0 $0 

5.556 % 5.556 % 5,556 % 5.556 % 
so $(.\ so $0 

$0 so $0 so 
B-38 

2000 2001 2002 

',42:,54( ,,Gl3,ClE ?,C05.092 
2.:::... =-~40 2.69? 

s; 7 ,7~;,s23 S!9,33~,093 S2l,Ol~.113 

2000 2001 200:i 

Sl7,614,703 SlC~671 ~51?5 s:c.,,~:.sso ' 

2000 2001 2002 
, 

Sl,127, 75C· S706,250 $242.750 
S4,0l5,000 H,415,0C•O H,855,000 

SS,142,750 SS,121.250 S5,097,750 

2000 2001 2002 

$19,525,150 Sl9,006,650 Sl8,436,400 
$4,940,000 SS,430,000 $5,975,000 

$24,465,150 $24,43£.,650 S24, 411,400 
1.25 1.25 1.25 

2000 2001 

so so $0 
0.00 % o.oo % o.oo % 

• 

2000 2001 2002 

so so so 

5,556 % 5.556 % 5.556 % · 
so $0 $() 

so $0 $0 



2003 
Fare_Revenue ______________ 

Anr,,;:;J Revenue (1985 S) 7,9%,3GS 
lnfl-3tlon F3ctor 2.854 

f3re Revenue (Current S) 122,821,634 

2003 
D l N_E~enses ____________ 

Cost Base 
Ir,fl-3tion Factor 

0 l H Expenses $20,979,393 

2003 
~ Equ i p■ent Finance ________ 

Iss1Jance Cost 
C.3pJt.3i I ze,j Interest 
Net Interest E:-:pense 
Princ1p.;l Rep1y1ent 

Le.3se Expense 

2003 
?ransit_5_ys_Revenue llonds 

Net Interest Expense $17,80~,150 
Principal Repay■ent 16,570,000 

Net Debt Service $24,379,150 
Cover.19e htio 1.25 

2003 
Equit~Al:t'0111t ___________ 

Paid in Capital 

Net Benefit Received $0 
Intern.;! Rate of Return 0.00 % 
(after tax) 

2003 
De11reciation_ 
5 Year Assets 

Depreciable Base 
Depreciation Schedule 
Depreciation A■ount $0 
Invest■ent hx Cre,ji t 

18 Year Assets 
Depre~i3t,Je B.1se 
Depreci.;tion Schedule 5.556 % 
Depreciation A■o•.1nt $0 

Depreciation $0 

Dulle~ Airport ~roJect 
P1.1!:,IIr Case - F1.11l C.;p1 hl Cost 

2004 2005 2006 

8,187,644 8,378,920 B,570,1% 
3.026 3.207 3. 4(,(• 

S24,775,8ll 126,871,196 $2'j, J.38, 666 

2004 2005 2006 

,2:,239,156 $23,572,446 124,986,792 

2004 2005 2006 

2004 2005 2006 

$17,119,150 $16,359,900 $15,524,650 
$7,230,000 '7,955,000 $8,750,000 

$24,349,150 $24,314,900 $24,274,ESO 
1.25 1.25 1.25 

2004 

$0 $0 SC 
0.00 % 0.00 % 0.00 % 

2004 2005 2006 

$0 $0 

5.556 % 5.556 % 5.556 % 
$0 so $0 

$0 so $0 
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2007 2008 

B, 76i ,47: 9,'?5:,748 ~,144,024 
3.604 : . 8::c, 4.04~ 

S3i,576,345 S34,!~:,.4S7 SJ'.',O:i,15:; 

2007 2008 

$26,486, 00(• s:8,075.160 s2s·, ;5s, ,670 

2007 2008 

2007 2008 2009 

$14,605,900 $13,595,400 u:,403,900 
$9,625,000 $10,585,000 HI ,645,000 

$24,230,900 124,180,400 $24~!28,900 
I .25 1.25 I -,c-

• ,;.,J 

2007 

$0 $0 $0 
o.oo % 0.00 % 0.00 % 

2007 2008 

$0 $0 $(1 

5,556 % 
$0 so $0 

$0 $0 $0 



Fare_Revenue _____________ _ 
Ar,n,n l Reven1Je ( I 985 S) 

Inflatlor, Factor 
Fare Revenue lC1Jrrent $) 

0 I_K Ex.J!enses ___________ 
Cost Base 

Inflation Factor 
0 l K Expenses 

Equi_29ent_Finance _________ 
Iss1Jance Cost 
C;pital!ze,J Interest 
Net Interest Exper,se 
Princip;l Repay11er,t 

Lease Expense 

Transit ~s Revenue Bonds_ 
Net Interest Expense 
Principal Repay1ent 

Net Debt Service 
Coverage Ratio 

gquit~_Account 
Paid in Capital 

Net Benefit Received 
Internal Rate of Return 
(after tax) 

~~P!'.~iation 
5 Year Assets 

Depreciable Base 
Depreciation Schedule 
Depreciation Alount 
Invest1ent Tax Credit 

18 Ye.;r Assets 
Depreciable Base 
Depreciation Schedule 
Depreciation A101Jnt 

Depreciation 

2010 

9,335,300 
4.:?92 

'40,067,108 

2010 

$31,545,250 

2010 

2010 

S!l ,261, 150 
$12,810,000 

$24,071,150 
1.25 

2010 

so 
o.oo % 

2010 

$0 

so 

D•Jlles Airport Projed 
Public Case - Full Capital Cost 
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OOLLFS l\IR.roRT ACCESS PROJECT 
PUBLIC GvNERSHIP SCENARIO 

• 

SOURCES AND USES OF FUNDS 

DELIVERY DATE: 1/ 1/87 

SOURCES 

PAR AMOUNT OF BONDS................... $253,615,000.00 
+PREMIUM /-DISCOLNI'. • • • . • • • . • . • • • • • • • • $0. 00 
BOOD PROCEEOO • • • • . • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • 
EOJI'rY . ......••..•••••.......... I ••••••••••••••••••••••• 

USES OF FUNDS 

UNDERWRITERS DISCOUNT(% or$) •••••••••• ( 2.500000%) ••• 
COOT OF ISSUAOCE ••••••••.•.••.•••••••••• ( 1. 000000%) ••• 
8000 INS.{% OF 'IDI'AL D/S-ACCR.-CJ\P.INI'.}( 0.900000%) •.. 
CAPITALIZED INTEREST •••••••••••••••••••••••••••••••••••• 
DEBT SERVICE RESERVE •••••••••••••••••••••••••••••••••••• 
NET CONSTRI.X..'TION FUND 1\MOUN'I' •••••••••••••••••••••••••••• 
coor rnGEte"Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

RUNCWI'E: 09-30-1985 RUNTIME: 10:53:44 

253,615,000.00 
3,902,153.00 

$257,517,153.00 

6,340,375.00 
2,536,150.00 
6,676,789.04 

75,528,550.78 
27,458,500.00 

l38,975,l99.04 
1,589.14 

$257,517,153.00 



LJI.JIJJ_:_j /dlH\ 1lfl' f~.:t;l'.!iS l'IK\.J~f 

E\Jl31.JC lWNl::t<SlllP SCt:WUUO 

·-
<XNi111UC'l'ION FI.UD 
~ 

DELIVERY DI\TE1 l/ 1/87 

DR/\11 CD:lS'fROCJ'IOO <XNiTRUCTIOO NI!."!' CCtlSTR. INV. R/\TE a::tlSTR. FltlD DEBT SERVICE CAPITALIZED REW\INING 
01\'fE FUND BI\IJ\lCE DMW NEEDED FUND DRI\W OI' DMW ET<RNINGS RESERVE mr. E1\RNINGS OJNS'I'R. FUNC6 

10.000000 \) ( 9.000000 t) 
--- -- -- ----

1/ 1/87 138,975,199.04 968,400,00 968,400.00 0.000000 138,006,799.04 
2/ 1/87 138,006,799,04 1, 180,000,00 267,954.67 0.000000 920,045.33 137,738,844.37 
3/ l/87 U7, 738,844.37 2,679,600.00 1,761,341.04 8.000000 918,258.96 135,977,503.33 
4/ 1/87 us, 977,503.33 4,071, 60(l. 00 3,165,083,31 8.000000 906,516.69 132,812,420.02 
5/ l/87 132,812,420.02 4,261,200.00 3,375,783.87 8.000000 885,416,13 129,436,636,15 

6/ l/87 129,436,636.15 7,377, (,00.(l(/J 6,514,689,09 8.000000 862,910.91 122,921,947.06 
7/ l/87 122,921,947.06 10,324,000.00 4,669,242.49 0.000000 819,479.65 1,372,925.00 3,463,152.87 118,252,704,57 
8/ 1/87 118,252,704.57 7,518,000.00 6, 729,648,64 8.000000 788,351,36 U l, 523,055 ,94 
9/ l/87 lll,523,055.94 4,724,400.00 3,980,9l2,96 8,000000 743,487.04 107,542,142.98 

l0/ 1/87 107,542,142.98 4,911,600.00 4,194,652-38 8.000001l 716,947.62 103,347,490,60 

ll/ l/87 103,347,490,60 5,784,000.00 5,095,016,73 8.000000 688,983.27 98,252,473.87 
12/ l/87 98,252,473.87 5,463,600.00 4,800,583,51 8.000000 655,016.49 93,443,890,36 
l/ 1/88 93,443,890.36 5,302,800.00 425,203,59 8,000000 622,959.27 1,372,925,00 2,881,712.14 93,018,686.77 
2/ 1/88 93,018,686,77 5,510,400.00 4,890,275.42 8.000000 620,124,58 88,128,411, 34 
3/ 1/88 88,.120,411.34 6,019,200,00 

Ill 
5,431,677.26 8.000000 587,522, 74 82,696,734.09 

I 
4/ l /OB "" 82,696,734.09 5,858,400.00 5,307,000,44 0.000000 551,311.56 77,389,645.65 

N 5/ 1/88 77,389, 645,65 5,936,400.00 5,420,469.03 0.000000 515,930,97 71,969,176.62 
6/ 1/88 71,969,176.62 5,803,200.00 5,323,405.49 8,000000 479,794.51 66,645,771.13 
7/ l/88 66,645, 771. l3 6,079,200-00 1,961,698.45 0.000000 444,305.14 l, 372,925,00 2,300,271.41 64,684,072.68 
8/ 1/88 64,684,072.68 6,136,000.00 5,705,572.85 8.000000 431,227.15 58,978,499.83 

9/ l/88 58,978,499,83 5,978,400.00 5,585,210.00 8,000000 393, 190,00 53,393,289,83 
10/ 1/88 53,393,289.83 6,334,800.00 5,978,844.73 8,000000 355,955,27 47,414,445.09 
ll/ l/88 47,414,445.09 6,165,600.00 5,849,503.70 8,000000 316,096.30 41,564,941.39 
12/ l/88 41,564, 94.l. 39 5,816,400.00 5,539,300.39 8,000000 277,099,61 36,025,641.00 
1/ 1/89 36,025,641.00 5,180,400.00 1,848,473.38 8,000000 240,170,94 1,372,925.00 1,718,830.68 34,177,167.62 

2/ l/89 34,177,167.62 4,705,200.00 4,477,352.22 8,00000(l 227,847, 78 29,699,815.40 
3/ l/B9 29,699,815.40 5,188,800.00 4,990,801.23 0.000000 197,998, 77 24,709,014. l7 
4/ l/89 24,709,014.17 3,679,200.00 3,514,473.24 8.000000 164,726.76 21,194,540.93 
5/ 1/89 21,194,540.93 3,822, 000·.00 3,680,703.06 8,000000 141,296.94 17,513,837.87 
6/ 1/89 17,513,837.87 3, 72.1., 200. 00 3,604,441.08 8.000000 116,758.92 13,909,396.79 

7/ 1/89 13,909,3%.79 3,646,800.00 1,043,755.74 0.000000 92,729.31 1,372,925.00 1,137,389.95 12,865,64.t.05 
8/ l/89 12,865,641.05 2,940,000.00 2,854,229.06 8,(,00000 85,770.94 l0,0ll,4ll.99 
9/ l/89 l0,0ll,4ll.99 2,817,600.00 2,750,857.25 0.000000 66,742.75 7,260,554.74 

)0/ 1/89 7, 260, 554. 74 2,521,200.00 2,472,796.30 0.000000 48,403, 70 4,787,758.43 
ll/ l/89 4,787,758.43 2,371,200.00 2,339,281.61 0.000000 31,918.39 2,448,476.82 

l2/ l/89 2,448,476.82 2,464,800.00 2,448,476.82 8.000000 16,323,18 0.00 
--- ------------

J.73,272,000,00 130,975,199.04 15,93l,6lll.93 6,864,625.00 ll, 501,357.03 
= 

llUIDI\TE, 09-30-1985 RLNI'IME; 10,53,26 

• 



- _ _,_ 

LJUIJ.I·~ /\IIUUtn" An:1·:-.i!i PHUJl:)._"J' 
PUULIC rnUimSIIIP SCl:lMRIO 

NET l)(;:aT SERVICE RE(]JIREMENrs 

DELI VERY Dl\'l'E 1 l/ l/87 

PERIOD 'I'OI'/\L CCNSTR. Fl.ND IlEBT SVC. RES. NET SURPWS FlNC6 
UIDING PRINCIPAL COUPON Ifil'EREST IX::llT SERVICE FARNINGS + CI\P. nrr. IJEIIT SEllVICE RIMI\INING 

----- -------
7/ l/87 12,680,750.00 12,680,750.00 75,528,550.78 62,847,800.78 
l/ l/88 12,680,750.00 12,680,750.00 50,167,050. 78 
7/ l/88 12,680,750.00 12,680,750.00 37,486,300.78 
I/ l/89 12,680,750.00 12,600,750.00 24,805,550.78 
7/ 1/89 12,680,750.00 12,680, 750.00 12,124,800.78 

1/ l/90 12,680,750.00 12,680,750.00 1,928,874.22 1,372,925.00 
7/ l/90 12,680,750.00 12,680,750.00 1,372,925.00 9,934,900-00 
1/ l/91 2,095,000.00 10.000000 12,680,750.00 14, 775, 750.00 1,372,925.00 13,402,825-00 
7/ 1/91 12,576,000.00 12,576,000.00 1,372,925.00 11,203,075.00 
1/ 1/92 2,305,000.00 10,000000 12,576,000,00 14,881,000.00 l,372,925,00 13,508,075.00 

7/ l/92 12,460,750,00 12,460,750.00 1,372,925,00 11,087,825-00 
l/ 1/93 2,535,000.00 10.000000 12,460,750,00 14,995,750,00 1,372,925,00 13,622,825,00 
7/ 1/93 12,334,000.00 12,334,000,00 1,372,925.00 10,961,075.00 
l/ 1/94 2,785,000.00 10.000000 12,334,000,00 15, ll9,000.00 1,372,925.00 13, 746,075-00 
7/ l/94 12,194,750.00 12,194,750,00 1,372,925.00 10,82.l,825,00 

tJj l/ l/95 3,065,000,00 10.000000 12,194,750.00 15,259,750,00 1,372,925.00 13,886,825,00 
I 7/ 1/95 12,041,500.00 12,041,500.00 1,372,925.00 10,668,575.00 ,I> 
w 1/ 1/96 3,370,000.00 10.000000 12,041,500.00 15,4\1,500.00 1,372,925.00 14,038,575.00 

7/ 1/96 l.l,B73,000.00 11,873,000.00 1,372,925.00 10, 500,075-00 
1/ 1/97 3,710,000.00 10.000000 U,B73,000.00 15,583,000.00 1,372,925.00 14,210,075,00 

7/ l/97 11,687,500.00 11,687,500.00 l, 372,925.00 10,314,575,00 
l/ l/98 4,080,000,00 10.000000 ll, 687,500.00 15,767,500,00 1,372,925.00 14,394,575,00 
7/ 1/98 11,483,500.00 11,483,500.00 1,372,925.00 l0,ll0,575,00 
l/ l/99 4,490,000.00 10.000000 11,483,500.00 15,973,500.00 1,372,925,00 14,600,575.00 
7/ l/99 11,259,000,00 11,259,000.00 1,372,925,00 9,886,075.00 

1/ 1/ 0 4,940,000,00 10,000000 ll, 259,000, 00 16,199,000,00 1,372, 925,00 14,826,075-00 
7/ 1/ 0 11,012,000.00 11,012,000.00 1,372,925.00 9,639,075,00 
l/ 1/ l 5,430,000,00 -10,000000 u,012,000.00 J.6,442,000.00 1,372, 925,00 15,069,075.00 
7/ 1/ l 10,740,500.00 10,740, 500,00 1,372,925.00 9,367,575.00 
1/ l/ 2 5,975,000.00 10,000000 10,740, 500,00 16,715,500.00 1,372,925.00 15,342,575.00 

7/ l/ 2 10,441,750.00 10,441,750.00 .l,372,925,00 9,068,825.00 
1/ l/ 3 6, 570,000,00 10,000000 10,441.,750.1110 17,0.ll, 750,00 1,372,925.00 15,638,825.00 
7/ l/ 3 10,ll3,250,00 10, ll.3, 250, 00 l, 372,925.00 8, 740,325, 00 
l/ 1/ 4 7,230,000-00 10.000000 10,113,250.00 17,343,250.00 1,372,925.00 15,970,325,1110 
7/ 1/ 4 9,751,750.1110 9,751,750,00 l, 372, 925,00 8,378,825,00 

t/ 1/ 5 7,955,000.1110 10.000000 9,751,750.00 17,706,750.00 1,372, 925.01! 16,333,825.00 
7/ 1/ 5 9,354,000,00 9,354, 000,00 1,372,925.00 7,981,075.00 
l/ l/ 6 8,750,000.00 10,000000 9,354,000.00 18,104, 001,.00 1,372,925.00 16,731,075,1110 
7/ 1/ 6 8,916,500.00 8,916,500.00 1,372, 925.01! 7,543,575.00 
l/ 1/ 7 9,625,000,1110 10.000000 8,916,500.00 1B, 541, 501l,OO 1,372,925, 01J 17,168,575.00 

7/ 1/ 7 B,435,250,00 8,435,2511,00 l,372,925,00 7,062,325.00 
1/ 1/ 8 10,585,000,00 10.000000 8,435,250,00 19,020,251l.00 l, 372,925.00 17,647,325,00 



PERIOD 
ENDING PRINCIPAL COUPON 

------ --
7/ l/ 8 
l/ l/ 9 U,645,000.00 .l0.000000 
7/ 1/ 9 
l/ 1/10 12,810,000,00 10.000000 
7/ 1/10 

l/ 1/11 14,090,000.00 10.000000 
7/ l/11 
1/ 1/12 15,500,000.00 10.000000 
7 / 1/12 
1/ 1/13 17,045,000,00 10.000000 

tll 
7 / .l/13 I 

,i.. 
,i.. l/ 1/14 18,750,000.00 10.000000 

7/ l/14 
l/ l/15 20,630,000,00 10.000000 
7/ l/15 

1/ l/16 22,690,000.00 10.000000 
7/ l/16 
1/ 1/17 24,960,000.00 10.000000 

253,615,000.00 

RUND/\TE: 09-30-1985 

1,1 ll ,I ,J,;:; /\ tHI I Jl,T 11~.CI•:;;; l'i(U.ID.:1' 

PUBL.lC o,-./NERSlllP SCENJ\.IUO 

NET DEBT SERVICE REXJJIREMENI'S 

DELIVERY DATE: 1/ l/87 

TOrAL COOSTR. FUND DEBT SVC. RES. NET 
lNI'EREST CEBT SERVICE EI\RNINGS + CAP. IN!'. CEBT SERVICE 

---------- ------------
7,906,000.00 7,906,000.00 1,372,925.00 6,533,075.00 
7, 906, 000. 00 l9,551,000.00 1,372,925.00 18,178,075.00 
7,323,750.00 7,323,750.00 1,372,925.00 5,950,825.00 
7,323,750.00 20,133,750.00 1,372,925.00 18,760,825.00 
6,683,250.00 6,683,250.00 1,372,925.00 5,310,325.00 

6,683,250,00 20,773,250,00 1,372,925.00 19,400,325.00 
5,978,750,00 5,978,750.00 1,372,925.00 4,605,825.00 
5,978,750.00 21,478,750.00 1,372,925.00 20,105,825.00 
5,203,750.00 5,203,750.00 1,372,925.00 3,830,825.00 
5,203,750.00 22,248,750.00 1,372,925,00 20,875,825.00 

4,351,500.00 4,351,500.00 1,372,925.00 2,978,575.00 
4, 35.l, 500.00 23,101,500.00 1,372, 925,00 2.l, 728,575.00 
3,414,000.00 3,414,000.00 1,372,925.00 2,041,075.00 
3,414,000.00 24,044,000.00 l.,372,925-00 22,671,075.00 
2,382,500.00 2,382,500.00 1,372,925.00 1,009,575.00 

2,382,500.00 25,072,500.00 1,372,925.00 23,699,575.00 
1,248,000.00 1,248,000.00 1,372,925.00 

. 

1,248,000.00 26,208,000.00 28,831,425.00 
- ---

563,779,000.00 817,394,000.00 179,053,875.00 641,088,475.00 

RlNI'IME: 10: 53: 05 

. . 

SURPLUS FUNn 
REMAINING 

124,925.8 
2, 748,350.f:I 



Dl.JLLE:S AfREORT ,;c:-t.Ss .!?RCv"'B..."T 
PUBLIC CWNERSHIP &..."uiARIO 

DEBT SERVICE SCHEDULE 

DELIVERY DATE: 1/ 1/87 

DATE PRINCIPAL <XX.JFON INTEREST PERIOD TOI'AL FISCAL TOl'AL 

1/ 1/88 25,361,500.00 25,361,500.00 25,361,500.00 
1/ 1/89 25,361,500.00 25,361,500.00 25,361,500.00 
1/ 1/90 25,361,500.00 25,361,500.00 25,361,500.00 
1/ 1/91 2,095,000.00 10.000000 25,361,500.00 27,456,500.00 27,456,500.00 

y 
. 1/ 1/92 2,305,000.00 10.000000 25,152,000.00 27,457,000.00 27,457,000.00 

1/ 1/93 2,535,000.00 10.000000 24,921,500.00 27,456,500.00 27,456,500.00 
1/ 1/94 2,785,000.00 10.000000 24,668,000.00 27,453,000.00 27,453,000.00 
1/ 1/95 3,065,000.00 10.000000 24,389,500.00 27,454,500.00 27 I 454,500.00 

... 1/ 1/96 3,370,000.00 10.000000 24,083,000.00 27,453,000.00 27,453,000-00 
1/ 1/97 3, 710, 000 . 00 10.000000 23,746,000.00 27,456,000.00 27,456,000.00 

1/ 1/98 4,080,000.00 10.000000 23,375,000.00 27,455,000.00 27,455,000. 00 
1/ 1/99 4,490,000.00 10.000000 22,%7,000.00 27,457,000.00 27,457,000.00 
1/ 1/ 0 4,940,000.00 10.000000 22,518,000.00 27,458,000.00 27,458,000-00 
1/ 1/ 1 5,430,000.00 10.000000 22,024,000.00 27,454,000.00 27,454,000.00 
1/ 1/ 2 5,975,000.00 10.000000 21,481,000,00 27,456,000.00 27,456,000.00 

1/ 1/ 3 6,570,000.00 10.000000 20,883,500.00 27,453,500.00 27,453,500.00 
1/ 1/ 4 7,230,000.00 10.000000 20,226,500.00 27,456,500.00 27,456,500.00 
1/ 1/ 5 7,955,000.00 10.000000 19,503,500.00 27,458,500.00 27,458,500.00 
1/ 1/ 6 8,750,000.00 10.000000 18,708,000.00 27,458,000.00 27,458,000.00 
1/ 1/ 7 9,625,000.00 10.000000 17,833,000.00 27,458,000.00 27,458,000.00 

1/ 1/ 8 10,585,000.00 10.000000 16,870,500.00 27,455,500.00 27,455,500.00 
1/ 1/ 9 11,645,000.00 10.000000 15,812,000.00 27,457,000.00 27,457,000,00 
1/ 1/10 12,810,000,00 10.000000 14,647,500.00 27,457,500.00 27,457,500,00 
1/ 1/1.l 14,090,000.00 10.000000 13,366,500.00 27,456,500.00 27,456,500,00 
1/ 1/12 15,500,000.00 10.000000 11,957,500.00 27,457,500.00 27,457,500.00 

1/ 1/13 17,045,000.00 10.000000 10,407,500.00 27,452,500.00 27,452,500.00 
1/ 1/14 18,750,000.00 10.000000 8,703,000.00 27,453,000,00 27,453,000.00 

~ 
1/ 1/15 20,630,000.00 10.000000 6,828,000.00 27,458,000,00 27,458,000.00 
1/ 1/16 22,690,000.00 10.000000 4,765,000.00 27,455,000.00 27,455,000.00 
1/ 1/17 24,%0,000.00 10.000000 2,496,000.00 27,456,000.00 27,456,000.00 

253,615,000.00 563,779,000.00 817,394,000.00 
' ACCRUED 

253,615,000.00 563,779,000.00 817,394,000.00 

DATED 1/ 1/87 WITH DELIVERY OF 1/ 1/87 
BCND YEA.RS 5,637,790.000 
AVERAGE COUPON 10.000 
AVERAGE LIFE 22,230 
N I C % 10.000000 % USING 100.0000000 

BCND INSUFANCE: 0. 900000 % OF 
( TOTAL DEBT SERVICE - ACCRUED - CAP. INT,) = 6,676,789.04 

RUNDATE: 09-30-1985 RUNT I.ME :a-5@ : 52 : 3 .l 
B-45 



PERIOD 8EXilNNING 
ENDltlG B1\1.J\fCE 

7/ 1/87 75,528,550.78 
l/ 1/88 62,847,800.78 
7/ 1/88 50,167,050.78 
l/ 1./89 37,406,300.78 
7/ 1/89 24,005,550. 78 

l/ l/90 12,124,800.78 

RltlDA.'l'E: 09-30-1985 

If 
,i:. 

°' 

IJI.Jl.J.J:.:!j /\JIU\JHI' /\CCl·:S!i l'Hu.J1:;c..:T 
PUIJLIC (x/NEH.SIIIP SCUWUO 

CJ\PITALIZED IITTEREST ruND 

DELIVERY DI\TE: 1/ l/87 

ACCRUED <nlSTR. FUID DEDT SERVICE CAPITALIZED 
INI'EREST E'\RNING.S RESERVE INl'. EI\HNINGS 

10.000000 %) ( 9.000000 %) 

-------------

TOrAL FUIJ:6 BOID INfERfST 
A VAILJ\IJLE C/\PITALI ZED 

( 100,000000 \) 

ENDING 
13/\LJ\ICE 

75,528,550,78 12,680,750,00 62,847,800-78 
62,847,800.78 12,680,750,00 50,167,050,78 
50,167,050.78 12,600,750.00 37,486,300,78 
37,486,300.78 12,680,750,00 24,805,550-78 
24,805,550,78 12,680,750.00 12,124,800-78 

555,949.22 12,680,750,00 12,680,750.00 
----- -------- ------------

555,949.22 76,084,500.00 

RlNl'IME1 10153133 

., • ,' 



• 

., 

SCREEN - A 

---GENERAL BOND INFORMATION---

PAR AMCUNI' -------------- ( 253,615,000) 
DATED DA.TE ------------ * ( 1/ 1/87 ) 
DELIVERY DA.TE ----------- * ( 1/ 1/87 ) 
lsr COUPON DATE ----------- * ( 7 / 1/87 ) 
lsr ~ATURITY DA.TE----------* ( 1/ 1/91 ) 
I.AST MATURITY DATE ---------- * ( 1/ 1/17 ) 
FISCAL DATE FOR BOND SOUJrIONS AND REroRI'S - ( 1/ 1/91 ) 
BOND INI'EREST FRECUENCY <ANN,SEM,C(JA,M.:N> - (SEMI-ANNUAL ) 
BCtID PRINCIPAL FRECUENCY <ANN,5™,C(JA,!vrn> (ANNUAL ) 
YFAR <360 OR 365> ----------- ( 360) 
BOND DEOCMINATION ----------- ( 5,000) 
FILENAME FOR SA.VINGS THIS ISSUE ----- (DARI' ) 
KEYNA.ME OF THIS ISSUE --------- (LEVPUBESC ) 

-------REPORT TITLES-------­
(IXJLLES AIR.roRI' AO:ESS PIDJECT 
( PUBLIC O"INERSHIP SCENARIO 
( 
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SCREEN - B 

N'.). Cil.TE AMOUN1' COUPON YIELD PRICE 

1) 1/ 1/91 2,095,000.00 10.000000 0.000000 100.000000 
2) 1/ 1/92 2,305,000.00 10.000000 0.000000 100.000000 
3) 1/ 1/93 2,535,000.00 10.000000 0.000000 100.000000 
4) 1/ 1/94 2,785,000.00 10.000000 0.000000 100.000000 
5) 1/ 1/95 3,065,000.00 10.000000 0.000000 100.000000 
6) 1/ 1/96 3,370,000.00 10.000000 0.000000 100.000000 
7) 1/ 1/97 3,710,000.00 10.000000 0.000000 100.000000 
8) 1/ 1/98 4,080,000.00 10.000000 0.000000 100.000000 
9) 1/ 1/99 4,490,000.00 10.000000 0,000000 100.000000 

10) 1/ 1/ 0 4,940,000.00 10.000000 0.000000 100.000000 
11) 1/ 1/ 1 5,430,000.00 10.000000 0.000000 100.000000 
12) 1/ 1/ 2 5,975,000.00 10.000000 

. 
0.000000 100.000000 ~ 

13) 1/ 1/ 3 6,570,000.00 10.000000 0.000000 100.000000 
14) 1/ 1/ 4 7,230,000.00 10.000000 0.000000 100.000000 
15) 1/ 1/ 5 7,955,000.00 10.000000 0.000000 100.000000 
16) 1/ 1/ 6 8,750,000.00 10,000000 0.000000 100.000000 
17) 1/ 1/ 7 9,625,000.00 10.000000 0.000000 100.000000 
18) 1/ 1/ 8 10,585,000.00 10.000000 0.000000 100.000000 
19) 1/ 1/ 9 11,645,000.00 10.000000 0.000000 100.000000 
20) 1/ 1/10 12,810,000.00 10.000000 0.000000 100.000000 
21) 1/ 1/11 14,090,000.00 10.000000 0.000000 100.000000 
22) 1/ 1/12 15,500,000.00 10.000000 0.000000 100.000000 
23) 1/ 1/13 17,045,000.00 10.000000 0.000000 100.000000 
24) 1/ 1/14 18,750,000.00 . 10.000000 0.000000 100.000000 
25) 1/ 1/15 20,630,000.00 10.000000 0.000000 100.000000 
26) 1/ 1/16 22,690,000.00 10.000000 0.000000 100.000000 
27) 1/ 1/17 24,960,000.00 10.000000 0.000000 100.000000 

,. 
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S C 2-. E S ~~ ·~ 

~- CATE MAXIMU1 D/S 

l) 1/ 1/91 100,000,000 
2) l/ 1/92 100,000,000 
3) 1/ 1/93 100,000,000 
4) 1/ 1/94 100,000,000 
5) 1/ 1/95 100,000,000 
6) 1/ 1/96 100,000,000 
7) 1/ 1/97 100,000,000 
8) 1/ 1/98 100,000,000 
9) 1/ 1/99 100,000,000 

10) 1/ 1/ 0 100,000,000 

.. 11) 1/ 1/ l 100,000,000 
12) 1/ 1/ 2 100,000,000 
13) 1/ 1/ 3 100,000,000 
14) 1/ 1/ 4 100,000,000 
15) 1/ 1/ 5 100,000,000 

"' 16) 1/ 1/ 6 100,000,000 
17) 1/ 1/ 7 100,000,000 
18) 1/ 1/ 8 100,000,000 
19) 1/ 1/ 9 100,000,000 
20) 1/ 1/10 100,000,000 
21) 1/ 1/11 100,000,000 
22) 1/ 1/12 1.00,000,000 
23) 1/ 1/13 1.00,000,000 
24) 1/ 1/14 100,000,000 
25) 1/ 1/15 100,000,000 
26) 1/ 1/16 100,000,000 
27) 1/ 1/17 100,000,000 

.. 
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SCREEN - D 

----- GENERAL CCNSTRUCTION FUND INFOP.MATION -----

rorAL CONSTRUCl'ION FUND AMOUNr ------

lsr DAAW D.11.TE ------------ * ( 

2ND DRAW D!\TE ------------ * ( 

TOrAL NUMBER OF DRAWS --------- * ( 

173 , 272 , 800 ) 

1/ 1/87 

2/ 1/87 ) 

36) 

CONSTRUCI'ION DRAWS <ANN,SEM,CUA,M:N, IRR> - * (M:Nl'HLY 

FI.OW OF INI'EREST EARNINGS 
A - To The Construction fu1d 
B - To Pay Born. Debt. Service ------------

l:!-50 

* (A ) 

.. 

.,. 

, 



SCREEN - E 

N). Il.?I.TE DRAW Af-!C{Jj:,.j"'I' INV. AATE EARNINGS NET FUNDING 

1) 1/ 1/87 968,400.00 8.000000 0.00 968,400.00 
2) 2/ 1/87 1,188,000.00 0.000000 920,045.33 267,954.67 
3) 3/ 1/87 2,679,600.00 8.000000 918,258.96 1,761,341.04 
4) 4/ 1/87 4,071,600.00 8.000000 906,516.69 3,165,083.31 
5) 5/ 1/87 4,261,200.00 8.000000 885,416.13 3,375,783.87 
6) 6/ 1/87 7,377,600.00 8.000000 862,910.91 6,514,689.09 
7) 7/ 1/87 10,324,800.00 8.000000 819,479.65 9,505,320.35 
8) 8/ 1/87 7,518,000.00 8.000000 788,351.36 6,729,648.64 
9) 9/ 1/87 4,724,400.00 8.000000 743,487.04 3,980,912.96 

10) 10/ 1/87 4,911,600.00 0.000000 716,947.62 4,194,652.38 

" 11) 11/ 1/87 5,784,000.00 8.000000 688,983.27 5,095,016.73 
12) 12/ 1/87 5,463,600.00 8.000000 655,016.49 4,808,583.51 
13) 1/ 1/88 5,302,800.00 8.000000 622,959.27 4,679,840.73 
14) 2/ 1/88 5,510,400.00 8.000000 620,124.58 4,890,275.42 
15) 3/ 1/88 6,019,200.00 8.000000 587,522.74 5,431,677.26 

• 16) 4/ 1/88 5,858,400.00 8.000000 551,311, 56 5,307,088.44 
17) 5/ 1/88 5,936,400.00 8,000000 515,930.97 5,420,469.03 
18) 6/ 1/88 5,003,200.00 8.000000 479,794.51 5,323,405.49 
19) 7/ 1/88 6, 079, 200. 00 8.000000 444,305.14 5,634,894.86 
20) 8/ 1/88 6,136,000.00 8.000000 431,227.15 5,705,572.85 
21) 9/ 1/88 5,978,400.00 8.000000 393,190.00 5,585,210.00 
22) 10/ 1/88 6,334,000.00 a.000000 355,955,27 5,978,844.73 
23) 11/ 1/88 6,165,600.00 8.000000 316,096, 30 5,849,503.70 
24) 12/ 1/88 5,816,400.00 8.000000 277,099.61 5,539,300.39 
25) 1/ 1/89 5, 180, 400 . 00 0.000000 240,170.94 4,940,229.06 
26) 2/ 1/89 4,705,200.00 a.000000 227,847,78 4,477,352.22 
27) 3/ 1/89 5, 188, 800 • 00 8.000000 197,998.77 4,990,801.23 
28) 4/ 1/89 3,679,200.00 8.000000 164, 726. 76 3,514,473.24 
29) 5/ 1/89 3,822,000.00 0.000000 141,296,94 3 I 680 I 703 • 06 
30) 6/ 1/89 3,721,200.00 8.000000 116, 758-92 3,604,441.08 
31) 7/ 1/89 3,646,800.00 8.000000 92,729.31 3,554,070.69 
32) 8/ 1/89 2,940,000.00 8,000000 85,770.94 2,854,229.06 
33) 9/ 1/89 2,817,600.00 8.000000 66,742.75 2,750,857.25 
34) 10/ 1/89 2,521,200.00 8.000000 48,403.70 2,472,796.30 
35) 11/ 1/89 2,371,200.00 8.000000 31,918.39 2,339,281.61 
36) 12/ 1/89 2,464,800.00 8.000000 16,323.18 2,448,476.82 
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S C R E E N - F 

------- CAPITALIZED INI'ERFST FUND-------
'1INIMlM CAPITALIZED INl'EREST AMOC.Nl' ---­

E'INAL CAPITALIZED lNl'EREST CUI'OFF DP,.TE ---

( 

( 

REINVES'IMEm RATE OF FWr.S ( % ) -----­

CCMrollIDINGS FOR ALL FUIDS < 1, 2, 4, 12 > -- * ( 

% OF BCNDS CAPITALIZED--------- ( 

FI.CW OF lNl'EREST FARNINGS 
A - To 'Ihe Construction Fund 

0) 

12/31/89 

9,000000) 

12) 

1.00,000000) 

B - To Pay Capitalized Interest Fund-------- * (A ) 
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--· ._ ·- ..... ;;:... ...:: - G 

D E B T S E R V I C E R E S E R V E F U N D 

Debt Service Beserve Fund Am:>unt ----- ( 27,458,500) 
Interest St.art Calculation Cate ------ ( 1/ 1/87 ) 
1st Interest Payment cate * ( 7 / 1/87 ) 
Interest Freque.'1cy <AM-I, SEM, (JJA,MCN> (SEMI-ANNUAL ) 
Interest R3.te on Funds<%> ( 10.000000) 
Maturity Cate * ( 1/ 1/17 ) 
Year <360 or 365 > ( 360) 

A) DSRF = Max Ann. D:!bt Service E) 
B) DSRF = Max .a.rm. Borrl Interest F) 
C) DSRF = Max Semi Debt Service G) 
D) DSRF = Max Semi Borrl Interest H) 

DSRF = Fixed I:bllar Am:>unt 
% of Total Borrl Size (PAR) 
DSRF = Average Annual D/S 
Option A for OJR + PRI D/S 

DSRF option (A-H) ----------------- (A ) 

% factor to apply to CSRF options A-H --- 100 • 000000 ) 

Interest Flows to: A) Construction Fund, B) Pay Ecnd D/S - (A ) 
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(ECUITY 

OTHER SOURCES OF FUNDS 

3,902,153.00 

e· 
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SCREEN - I 

0 THE R USES OF FUNDS 

) - ( 0) 

(UNDERWRITERS DISCCXJNT (%or$) ) - ( 2.500000) 

( CC6T OF ISSUANCE ) - ( 1.000000) 

) ( 0) 

( 0) 

( ( 0) 

0) 

0) .. 
( BC.ND INS. ( % OF 'IUI'AL D/ S-ACCR. -cAP. INT. } ) ( 0.900000) 
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TRADE FINANCING 
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til 
I 

l/1 
-.J 

DULLES AIRroRI' ACCESS PROJB::T 
'l'MDE FINMK:ING 
RUN ffi'l'E 9/6/85 

.. < 
' 

SOURCES AND USES OF FUNDS 

DELIVERY DATE: 

samcES 

PAR AMa.JNT OF BCNOS ••••••••••••••••••• 
+PREM:J]JM /-DISCa.JNT. • • • • . • • • •••••••. 

l./ .l/87 

$36,395,000.00 
$0.00 

B000 PROCEEOO • • • • • • • , • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • • 

USES OF FlNDS 

UNDERWRITERS DISCa.JNT (%or$) •••••••••• ( 2.000000%) ••• 
COST OF ISSUANCE .•.•••••••••••.••••••••• ( .l. 000000%) ••• 
CAPITALIZED Illl'EREST . •.. I •• I ••••••••••••••••••••••••• l!lo •• 

NET COOSTRUCTION Fl.ND #la.JNT .••••••••.••••••••••••..•..• 
CrnI'INGE~ I ••••••••••••••••••••••••••••••••••• '• •••••••• 

RUNDATE: 09-25-1985 RU-ll'IME: U: 42: 44 

36,395,000.00 

----------
$36,395,000.00 

727,900.00 
363,950.00 

10,838,7.lB.55 
24,463,904.72 

526.73 

$36,395,000.00 



1./1..,i,,l.,I'.,;.) J\J j.,~V1'-,1. j·L~_.,~J-.l' '•''-"" •- ~ 

1'H/\DE ~'lM/11¥.'. ltlG 
Rltl I.Y\'l'E 9/6/85 

CWS'l1lUCl'IOll fU'll) 

DEI,IVEHY Dl\'l'E1 l/ l/B7 

DRAW cr.tlSTLUX:Tl ON CXtlSTRUCTION NET cx:tlSTR. INV, ruvm c.wsm. FUND DilllT SERVICE C/\PITAJ,IZf.:fl Rl:HAlNING 

DATE FUID BAlAfK:E I)(l/11-1 NEEDi;:D FUIO DRI\W Oil DMW f,:/\RN JNGS RESERVE INr. EIIRNlNGS CXJNS'l'll, FlM:6 
( 9.000000 %) 

---- --- --------- ---- ------ -----·· ~ ·------~ ---------- -------
1/ 1/87 24,463,904. 72 8,000000 24,463,904. 72 
2/ 1/87 24,463,904.72 310,200.00 147,107.30 0.000000 163,092.70 24,316,797.42 
3/ l/87 24,316,797.42 345,300.00 183,188.02 8,000000 162,111.98 24,133,609.40 
4/ l/87 24,133,609.40 336,000.00 .l75,109.27 8,000000 160,890.73 23,950,500.l) 
5/ 1/87 23,958,500.13 349,100.00 189,376.67 8.000000 159,723.33 23,769,123.46 

6/ 1/87 23,769,123.46 339,900.00 181,439.18 8,000000 158,460.82 23,587,604.29 
7/ 1/87 23,587,684.29 868, 300,00 214,069.31 8.000000 157,251.23 496,979.47 23,373,614.98 
8/ 1/87 23,373,614.98 872,800.00 716,975.90 0.000000 155,824.10 22,656,639, 08 
9/ 1/87 22,656,639.08 849,800.00 698,755.74 8,000000 151,044.26 21,957,883.34 

10/ 1/87 21,957,883.34 883,500.00 737,114. u 8,000000 146,385.89 21,220,769.23 

ll/ 1/87 21,220,769.23 859,400.00 717,928.21 0.000000 141,471.79 20,502, 84t.03 
12/ 1/87 20,502,841.03 893,400.00 756,714, 39 0.000000 136,685.61 19, 7•16,126.63 
1/ 1/88 19,746,126,63 898,000.00 352,al9, 29 e.000000 131,640.84 413,539,86 19,393,307.34 
2/ 1/88 19,393,307.34 845,000.00 715,711.28 8,000000 129,288.72 l8, 677,596.06 
3/ 1/88 18,677,596.06 908,700.00 784,182.69 0.000000 124,517.31 17,093,413.36 

tD 4/ 1/88 17,893,413.36 BB4, 500.00 765,210.58 0.000000 119, 289,42 17,128,202.78 
I 

Ul 5/ 1/88 17,128,202.78 919,300,00 805,Ul,98 0.000000 114,188.02 16,323,090.80 
(X) 

6/ 1/88 16,323,090.80 894,800.00 785,979.39 8.000000 108,820.61 15,537,1.l.l.41 
7/ 1/88 15,537, llt. 41 930,000.00 496,319.00 8,000000 103,580.74 330,100.26 15,040,792.4.l 
8/ l/88 15,040,792.41 935,300.00 835,028.05 8,000000 100,271.95 14,205,764.36 

9/ l/88 14,205,764.36 91.l, 100.00 816,394.90 0.000000 94,705.10 l),389,369,45 
10/ 1/88 13,389,369,45 946,800.00 857,537.54 8,000000 89,262.46 12,531,831.92 
11/ 1/88 12,531,831.92 921,400.00 837,854.45 8,000000 83,545.55 ll,693,977.46 
12/ 1/88 11,693,977.46 957,400.00 879,440.15 8.000000 77,959.85 10,814,537.31 
1/ 1/89 10,814,537.31 963,500.00 644,742.43 s.000000 72,096.92 246,660.65 10,169,794.88 

2/ 1/89 10,169,794.88 875,100.00 807,301.37 8.000000 67,798.63 9,362,493.51 
3/ 1/89 9,362,493.51 974,200.00 9.ll,783.38 8,000000 62,416, 62 0,450,710.l<I 
4/ 1/89 8,450,710.14 948,700.00 892,361.93 8,000000 56,338.07 7,558,348.20 
5/ 1/89 7,558,348,20 905,700.00 935,311.01 8,000000 50, 3BB .99 6,623,037.19 
6/ 1/89 6,623,037.19 959,700.00 915,546.42 8,000000 44,153.58 5,707,490.77 

7/ 1/89 5,707,490.77 997,900.00 796,629,01 8,000000 38,049.94 163,221.05 4,910,861.76 
8/ 1/89 4,910,861,76 1,003,200.00 970,460.92 s.000000 32,739.08 3,940,400.84 
9/ 1/89 3,940,400.84 976,700.00 950,430.66 8,000000 26,269.34 2,989,970.17 

l0/ 1/89 2,989,970.17 l,015,400,00 995,466.87 8.000000 19,933.13 1,994,503.31 
11/ 1/89 1,994,503.31 987,800.00 974,503.31 8.000000 13,296.69 1,020,000.00 

12/ 1/89 1,020,000.00 1,026,800.00 1,020,000.00 8,000000 6,800.00 -0.00 

------------ -- ------- ----------
29,574, 70(il.00 24,463,904.72 3,460,293.99 . l, 650,501.28 

' = ~ ~ -=-- .= ;:;;;=.. =; 
~ -= ~= 



., • • • 

DULLES AIRPORT .IICCESS J?ll().JE):;T 
TRADE FINANCING 
Rltl CY\'IB 9/6/8'.i 

NI,.'!' DEBT SERVICE!! RWJIREMENI'S 
= 

DELIVERY DA'IB: 1/ 1/87 

PERIOD 'IYJI'I\L a:tlSTR. FV 'D DEBT SVC. RES • NE'r SURPLUS FI.NC6 
ENDING I'RINCII'l\L CCJ.JPON INfEREST DEBT SERVICE EI\R!UNGS + CJ\P. INI'. DEBT SERVICE REM/\INING 
---- -- - --~ ----
7/ 1/87 1,819, 750,00 1,819,750,00 10,838, 718,55 9,018,968.55 
1/ 1/88 1,819,750,00 1,819,750.00 7,199,218.55 
7/ 1/88 1,819, 750,00 1,819,750.00 5,379,468.55 
1/ 1/89 1,819,750,00 1,819,750.00 3,559,718, 55 
7/ 1/89 1,819,750.00 1,819,750.00 1,739,968.55 

l/ 1/90 1,819,750,00 J.,819, 750.00 79,781.45 0.00 
7/ 1/90 1,819,750.00 1,819,750.00 1,819,750.00 
1/ 1/91 1,700,000.00 10.000000 1,819,750,00 3,519,750.00 3,519,750.00 
7/ 1/91 1,734,750.00 1,734,750.00 1,734,750.00 
1/ 1/92 1,875,000,00 10.000000 1,734,750,00 3,609,750.00 3,609,750,00 

7/ 1/92 1,641,000, 00 1,641,000.00 1,641,000.00 
l/ 1/93 2,060,000.00 10,000000 1,641,000.00 3,701,000.00 3,701,000.00 
7/ 1/93 1,538,000.00 1,538,000.00 1,538,000.00 
1/ 1/94 2,265,000.00 10.000000 1,538,000,00 3,803,000.00 3,803,000.00 

tll 7/ 1/94 1,424,750,00 1,424,750.00 1,424,750.00 I 
U1 
\!) 1/ 1/95 2,490,000.00 10.000000 1,424,750, 00 3,914,750,00 3,914,750.00 

7/ 1/95 1,300,250.00 1,300,250.00 1,300,250.00 
1/ 1/96 2,740,000.00 10.000000 1,300,250.00 4,040,250.00 4,040,250,00 
7/ 1/96 1,163,250.00 1,163,250.00 1,163,250.00 
1/ 1/97 3,015,000.00 10.000000 1,163,250.00 4,178,250.00 4,178,250.00 

7/ 1/97 1,012,500.00 1,012,500.00 1,012,500.00 
1/ 1/98 3,315,000.00 10.000000 1,012,500.00 4,327,500.00 4,327,500.00 
7/ 1/98 846,750.00 846, 750,00 846,750.00 
l/ 1/99 3,650,000.00 .1.0.000000 846, 750,00 4,496,750.00 4,496,750.00 
7/ 1/99 664,250.00 664,250.00 664,250,00 

1/ 1/ 0 4,015,000.00 10.000000 664,250.00 4,679,250,01:1 4,679,250.00 
7/ 1/ 0 463, 500-00 463,500,00 463,500.00 
l/ 1/ l 4,415,000.00 10.000000 463,500.00 4,878,500,00 4,878,500,00 
7/ 1/ 1 242,750.00 242,750.00 242,750.00 
1/ 1/ 2 4,855,000.00 .1.0.000000 242,750.00 5,097,750.00 5,097,750,00 

---
36,395,000.00 38,621,500.00 75,016,500.00 10,9.1.8,500.00' 64,098,000.00 

RltID/\TE, 09-25-1985 RUNl'IMI!!: U:42:06 



DATE PRINCIPAL 

1/ 1/88 
1/ 1/89 
1/ 1/90 
1/ 1/91 1,700,000.00 
1/ 1/92 1,875,000.00 

1/ 1/93 2, 060, 000 • 00 
1/ 1/94 2,265,000.00 
1/ 1/95 2,490,000.00 
1/ 1/96 2,740,000.00 
1/ 1/97 3,015,000.00 

1/ 1/98 3,315,000.00 
1/ 1/99 3,650,000.00 
1/ 1/ 0 4,015,000.00 
1/ 1/ . 4,415,000.00 
1/ 1/; 4,855,000.00 

36,395,000.00 
ACCRUED 

36,395,000.00 

TRADE FINANCING 
RL'N CA.TE 9/6/85 

DEBT S.c.H.VICE s-::EEDULE 

DELIVERY DATE: 1/ 1/87 

OXJFCN INTEREST PERIOD TCITAL 

3,639,500.00 3,639,500.00 
3 , 63 9, 500 . 00 3,639,500.00 
3,639,500.00 3 r 639 I 500 • 00 

10.000000 3,639,500.00 5,339,500.00 
10.000000 3,469,500.00 5,344,500.00 

10.000000 3,282,000.00 5,342,000.00 
10.000000 3,076,000.00 5,341,000.00 
10.000000 2,849,500.00 5,339,500.00 
10.000000 2, 600, 500 • 00 5, 340, 500 • 00 
10.000000 2,326,500.00 5,341,500.00 

10.000000 2,025,000.00 5,340,000.00 
10.000000 1,693,500.00 5,343,500.00 
10.000000 1,328,500.00 5, 343 , 500 • 00 
10.000000 927,000.00 5,342,000.00 
10.000000 485,500.00 5,340,500.00 

38,621,500.00 75,016,500.00 

38,621,500.00 75,016,500.00 

DA1'ED 1/ 1/87 WITH DELIVERY OF 1/ 1/87 
BCND YEARS 386 , 215 • 000 
AVERA.GE OXJFON 10.000 
AVERAGE LIFE 10.612 
N IC % 10.000000 0. USING 100.0000000 .,, 

RUNDA'IE: 09-25-1985 Rl.Nl'IME: ll:41:48 

B-60 

FISC.!...L ror.~ 

3 / 639 / 500 • ,30 I 

3,639, ~0~L 20 
3,639, 500.:z.,a 
5,339,500.00 
s, 344,500.00 

5,342,000.00 
5,341,000.00 
S, 339, 500. 00 . • s, 340,500.00 
5,341,500.00 

5,340,000.00 
5,343,500.00 
5,343,500-00 
5 / 342 / 000 • 00 
s, 340, s00.00 I 

-. 

. 



t,:J 
I 

°' I-' 

PERIOD 
EtnJING 

------
7/ 1/B7 
l/ 1/BB 
7/ l/BO 
l/ 1/B9 
7/ 1/B9 

BWINNING 
IJJ\U\NCE 

10,838,718.55 
9,018,968.55 
7,199,218.55 
5,379,468.55 
3,559,718.55 

1/ 1/90 1,739,968.55 

RI.UDI\TE1 09-25-1985 

( 

'l'RJ\DE FINANCING 
RLN IY\TE 9/6/05 

CI\PITALIZED INTEREST FUID 

DliLIVERY DI\TE, l/ 1/07 

ACCRUED a:t-lSTR. FltID DEBT SERVICE CAPITALIZED 
INTEREST FJ\RNING.S RESERVE INr. EI\RNINGS 

( 9.000000 %) 

,: 

'IUl'AL FUIC6 BCND INTEREST 
AVAIUIJlLE CAPITALIZED 

10,838,718.55 
9,0.1.8,968.55 
7,199,218.55 
5,379,468.55 
3,559,718, 55 

(100.000000 \) 

1,819,750.00 
.l,819,750.00 
1,819,750.00 
1,819,750.00 
1,819,750.00 

79,781.45 1,819,750.00 1,819,750.00 
------------ --- ------------ -------

79,781.45 10,910,500.00 

RUNTIME: .llt42:35 

ENDING 
81\lANCE 

9,018,968.55 
7,199,218.55 
5,379,468.55 
3,559,7l8.55 
1,739,968.55 

0.00 



SCREEN - A 

---- G E N E R A L B O N D I N F O R M A T I O N ---

l?AR ])MOUNT -------------- ( 36,395,000) 
DATED DATE * ( 1/ 1/87 ) 
DELIVERY DATE * ( 1/ l/87 ) 
1ST CXXJroN DATE * ( 7 / 1/87 ) 
1ST MATURITY CATE -- * ( 1/ 1/91 ) 
LJISI' MATURITY DATE * ( 1/ 1/ 2 ) 
FISCAL J:.l.l\TE FOR ECND SOLUrIONS AND REroRTS ( 1/ 1/91 ) 
BCND .IlITEREST FREC(.JEN;:Y <ANN,SEM,OOA,MCN> (SEMI-ANNUAL ) 
BCND PRINCIPAL FRECUENCY <ANN,SEM,C].JA,MCN> (ANNUAL ) 
YJ::r..R <360 OR 365 > ( 360) 
Bet'<l) DENCMINts'.rION ( 5 , 000 ) 
FILENAME FO'.O.. SIWINGS 'IRIS ISSUE (DARI' ) 
l<EYNAME OF 'IF.IS ISSUE ( TRADE ) 

------·- -- R E P O R T T I T L E S -------
( IXJLLES A..IRPOR: ACCESS l?ROJECT' 
(TRADE FIN/l,)-V:ING 
( RUN [;ATE 9, .:/s5 

SCREEN - B 

NO. D.A.TE AMaJNT COUPON YIELD PRICE 

1) 1/ 1/91 1,700,000.00 10.000000 0.000000 100.000000 
2) 1/ 1/92 1,875,000.00 10.000000 0.000000 100.000000 
3) 1/ 1/93 2,060,000.00 10.000000 0.000000 100.000000 
4) 1/ l/94 2,265,000.00 10.000000 0.000000 100.000000 
S) 1/ l/95 2,490,000.00 10.000000 0.000000 100.000000 -6) l/ 1/96 2,740,000.00 10.000000 0.000000 100.000000 
7) l/ 1/97 3,015,000.00 10.000000 0.000000 100.000000 
8) 1/ .l/98 3,315,000.00 10.000000 0.000000 100.000000 
9) 1/ l/99 3,650,000.00 10.000000 0.000000 100.000000 

10) 1/ l/ 0 4,015,000.00 10.000000 0.000000 100.000000 , 
11) 1/ 1/ 1 4,415,000.00 10.000000 0.000000 100.000000 
12) 1/ 1/ 2 4,855,000.00 10.000000 0.000000 100.000000 
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SCREEN - C 

NO. UI\TE MAXIMlM D/S 

1) 1/ 1/9.l 100, 000, 000 
2) 1/ 1/92 100,000,000 
3) .l/ 1/93 100,000,000 
4) 1/ 1/94 100,000,000 
5) .l/ 1/95 100,000,000 
6) .l/ .l/96 .100, 000, 000 
7) 1/ .l/97 100,000,000 
8) .l/ 1/98 100,000,000 
9) .l/ 1/99 100, 000 , 000 

10) 1/ 1/ 0 100,000,000 
l.l) .l/ 1/ l 100,000,000 
12) 1/ 1/ 2 100 , 000, 000 

SCREEN - D 

----- GENERAL CCNSTRUCTION EllND INFORMATION -----

TGrAL CCNSTIUJCl'ION FUND AMOJNT 

1ST DRAW UI\TE 

2ND DAAW UI\TE 

TOTAL NUMBER OF DRAWS 

CCNSTRUCTION DRAWS <ANN, SEM, OJA, MCN, IRR> 

FI.CW OF INTEREST EARNINGS 
A - To 'Ihe Construction E\.tnd 

( 29,574,700) 

* ( 1/ 1/87 

* ( 2/ 1/87 

* ( 36) 

-* (1'CNI'HLY 

B - To Pay Pond Cebt Service----------- * (A ) 
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SCREEN - E 

N:). CA.TE DRAW l'MCUNT nw. AA.TE EARNINGS NET FUNDING 

1) 1/ 1/87 0.00 8.000000 0.00 0.00 
2) 2/ 1/87 310,200.00 8.000000 163,092.70 147,107.30 
3) 3/ 1/87 345,300.00 8.000000 162,111, 98 183,188.02 
4) 4/ 1/87 336,000.00 8.000000 160,890.73 175,109.27 
5) 5/ 1/87 349,100.00 8.000000 159,723.33 189,376.67 
6) 6/ 1/87 339,S00.00 8.000000 158,460.82 181,439.18 
7) 7/ 1/87 868, 300 . 00 8.000000 157,251.23 711,048.77 
8) 8/ 1/87 872,800.00 8.000000 155, 824. 10 716,975.:-0 
9) 9/ 1/87 849,830.00 8.000000 151,044.26 698,755.74 

10) 10/ 1/87 883,500.00 8.000000 146,385.89 737, ll4. ll 
11) 11/ 1/87 859,400.00 8.000000 141,471.79 717,928.21 -~ 

12) 12/ 1/87 893,400.00 8.000000 136,685.61 756,714.39 
13) l/ 1/88 898,000.00 8.000000 131,640.84 766,359.16 
14) 2/ 1/88 845,000.00 8-000000 129,288.72 715,711.28 
15) 3/ 1/88 908,700.00 8.000000 124,517.31 784,182.69 
.'..6 l 4/ 1/88 884,500.00 8.000000 119,289.42 765 , 210 . 53 

.. 
' ·~ ·, 5/ 1/88 919,300.00 8.000000 114,188.02 805,111.98 ... ; I 

<' ,,., \ 

6/ 1/88 894,800.00 8.000000 108,820.61 785,979.39 .J...b i 
"! c-,,. 
;.__) 7/ 1/88 930,000.00 8.000000 103,580.74 826,419.26 
20) 8/ 1/88 .'35, 300.00 s.000000 100,271.95 835,028.05 
';7 ~ 9/ 1/88 S·:C.l, liJ0. 00 8.000000 94,705.10 816,394. S0 ~., 
22) 10/ 1/88 9'16, 800 . 00 8.000000 89, 2.62.46 857,537 .. 54 
23) 11/ l/S8 921,400.00 8.000000 83,545.55 837,854.45 
24) 12/ 1/88 957,400.00 8.000000 77,959.85 879,440.15 
25) 1/ 1/89 963,500.00 s.000000 72,096.92 891,403.08 
26) 2/ 1/89 875,100.00 8.000000 67,798.63 807,301.37 
27) 3/ 1/89 974,200.00 8.000000 62,416.62 911,783.38 
28) 4/ 1/89 948, 700.00 8.000000 56,338.07 892,361.93 
29) 5/ 1/89 985,700.00 8.000000 50,388.99 935,311.01 
30) 6/ 1/89 959,700.00 8.000000 44,153.58 915,546.42 
31) 7/ 1/89 997,900.00 8.000000 38,049.94 959,850.06 
32) 8/ 1/89 l, 003, 200 .00 8.000000 32,739.08 970,460.92 
33) 9/ 1/89 976,700.00 s.000000 26,269.34 950,430.66 
34) 10/ 1/89 1,015,400.00 8.000000 19,933.13 995,466.87 
35) 11/ 1/89 987,£00.00 s.000000 13,296.69 974,503.31 
36) 12/ 1/89 1,026,000.00 8.000000 6,800.00 1,020,000.00 

.. 
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SCREEN - F 

------- CAPITALIZED INTEREST FUND--------
MINIMl.M CAPITALIZED INI'EREST AMOlNI' --~ 

FINAL CAPITALIZED INI'EREST CUI'OFF ffiTE ---

REINVFS'IMENI' RATE OF FUNDS (%) 

CCMroUNDINGS FOR ALL FUNDS <.l,2,4,12> -- * 

% OF BONDS CAPITALIZED 

FI.CW OF Thll'EREST EARNINGS 
A - To The Construction E\.lnd 
B - To Pay capitalized Interest Fund 

SCREEN - G 

( 

( 

( 

( 

( 

0) 

12/31/89 

9.000000) 

12) 

100.000000) 

* (A ) 

DEBT SERVICE RESERVE FUND 

Debt service Reserve Eund J\mount ----- ( 
Interest Start Calculation Da.te ------ ( 0/ 0/ 0 

0) 
) 
) 
) 

1st Interest Payment Date * ( 0/ 0/ 0 
Interest Frequency <l>M1, SEM, OJA, MCN> (SEMI-ANNUAL 
Interest Fate on Eunds <%> ( 0) 

0/ 0/ 0 ) 
360) 

Maturity Cate * ( 
Year <360 or 365> ( 

A) DSRF = Max Ann. Debt Service E) 
B) DSRF = Max Ann. Booo Interest F) 
C) DSRF = Max Semi Debt Service G) 
D) DSRF = Max Semi Booo Interest H) 
DSRF option (A-H) 

DSRF = Fixed Collar J\mount 
% of Total Booo Size ( PAR) 
DSRF = Average Annual D/S 
Option A for CUR+ PRI D/S 

(E ) 

% factor to apply to CGRF options A-H --- 0) 

Interest Flows to: A) Construction Fund, B) Pay Bond D/S - (A ) 
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S C R E E N - H 

--- OTHER SOURCES OF FUNDS 

) - ( 

) - ( 

) ( 

S C R E E N - I 

---- OTHER USES OF FUNDS 

( 

{UNDERWRITERS DISCOUNI' (%or$) 

(CCST OF ISSUAN:E 

B-66 

( 

( 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

2.000000) 

1.000000) 

0) 

0) 

0) 

0) 

0) 

0) 

.. 
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BENEFIT VALUE CAPTURE REVENUE ESTIMATES 
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APPENDIX C: 

PROJECTED REAL ESTATE DEVELOPMENT AND NON-USER 
BENEFIT VALUE CAPTURE REVENUE ESTIMATES 

Introduction 

The concept that non-users receive benefits from transportation 
improvements has long been accepted. Futhermore, there are 
numerous examples where a portion of the value of these 
non-user benefits has been captured to support the 
implementation and operation of these improvements. These 
benefits accrue to developers, people traveling in the 
corridor, existing businesses, property owners, individuals 
seeking access to employment, employers, and users of airports. 

The purpose of this appendix was, first, to focus on the 
analyses of existing real estate development patterns along the 
Dulles Access Road and to project potential real estate 
development along the corridor through the year 2005. 
Subsequently, forecasts of potential revenues generated from 
the capture of the value of the non-user benefits resulting 
from the proposed LRT transit improvements were made. This 
revenue could then be utilized to pay for the proposed transit 
improvements. While not a complete list of mechanisms of value 
capture, the effort focused on the following five scenarios: 

(1) creating a single special benefit assessment district 
encompassing the entire 16.5-mile Access Road corridor, 

(2) creating special benefit assessment districts to 
include properties within a quarter-mile radius of 
potential station sites, 

(3) creating a tax increment financing district within the 
Dulles corridor which considers only increases in 
value of existing property and new development, 

(4) creating a two-tiered special assessment district 
which assesses all property along the corridor but 
includes a higher assessment rate for properties in 
close proximity to station sites, and 

(5) examining the amount of development within the Dulles 
Airport property which would be required to support 
the implementation of the transit improvements. 
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The analysis focused on new and existing office development and 
is, therefore, somewhat constrained. Retail and hotel 
developments will cause some of the revenue estimates to be 
somewhat understated. Ultimate total development is determined 
by market forces. Other revenue sources, including joint 
development, connection fees, and so forth, would be estimated 
on a parcel-by-parcel basis at a later date. 

For purposes of this study, the Dulles Access Road corridor is 
defined to consist of available, developable acreage adjacent 
to the Dulles Access Road. The corridor extends on the east 
from Falls Church to the Dulles Airport on the west and 
includes the city of Herndon and the mixed-use developments of 
Reston and Tysons Corner. It includes the Washington Area 
Council of Governments traffic planning boundary analysis 
districts of 545 A, B, C and E; 558 A, B, C and D; 559 Band C; 
568 A, B, D and E; 576 A, B, E and F; 577 c, D, E, G, Hand J; 
and 670 A. 

The Dulles Access Road Corridor: Current Conditions 

Fairfax County is one of the most rapidly growing areas of the 
metropolitan Washington, D.C. area. Reflective of Fairfax 
County's growth has been the rapid development of office space 
since the Dulles Airport was built in 1962. Additionally, the 
planned new town of Reston, Virginia was developed in the early 
1960s between the airport and downtown Washington. 

A further reflection of Fairfax County's growth has been the 
significant increase in population, employment and commercial 
development. Between 1960 and 1980, Fairfax County's 
population grew from 248,897 to 596,901, an increase of 240 
percent. 

Since January of 1972 office space in Fairfax County has 
increased from 10.4 million square feet to approximately 36.5 
million square feet as of July 1985. This is an increase of 
more than 350 percent. Estimates are that nearly six million 
square feet are currently under construction throughout the 
county. Data assembled from the Fairfax County Economic 
Development Authority indicate that the total inventory of 
office space along the corridor ranges from 13.5 million square 
feet to 16.0 million square feet. The total current inventory 
of office space in the Dulles Access Road corridor is estimated 
to be approximately 15.0 million square feet. 

Total office development between 1985 and 2005 is based upon 
projected levels of office and industrial employment within the 
Dulles Access Road corridor area, as defined earlier. The 
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employment forecasts come from the Washington COG Round III 
estimates refined by recent Fairfax County estimates. The 
employment forecasts indicate that between 1985 and the year 
2000, approximately 44,106 new jobs may be created in the 
corridor. Between 2000 and 2005, an additional 7,514 new jobs 
may be added. Based on an average ratio of 300 square feet of 
office space per new job created, total office inventory can be 
expected to increase by approximately 15,486,000 square feet. 
For purposes of annual projections of new construction, 
development from 1985 to 1990 is based on actual, current 
developer plans reported by the Fairfax County Economic 
Development Authority (EDA) and Black's Office Leasing Guide 
for the Washington and Baltimore metropolitan areas. Office 
development during the 1990s and to 2005 are shown on an annual 
pro rata basis based on projected employment and space per 
employee figures. 

SCENARIO I: BENEFIT ASSESSMENT DISTRICT INVOLVING THE 
ENTIRE CORRIDOR 

The first scenario considers levying a fixed assessment per 
square foot of developed office space along the entire 
corridor. Rice Center has estimated yearly development within 
the corridor commencing in calendar year 1985 running to the 
year 2005 (see Table 1). During this 21-year period, Rice 
Center estimates that new office development will total 
approximately 15.5 million square feet of space, thus doubling 
the current inventory. Three different levies or assessments 
were considered: 

(1) 10-cents per square foot; 

(2) 20-cents per square foot; and 

(3) SO-cents per square foot. 

At an assessment of 10-cents per square foot per year on 
existing as well as new development, the private sector would 
contribute $55.9 million over the time period involved. This 
would generate $2.43 million annually by 1990 while the 
twenty-one year average would .be $2.66 million per year. At an 
assessment of 20 cents per square foot, total private 
collections would double to $111.86 million. This is an 
average of $5.33 million per year. At an assessment of 
SO-cents per square foot, total private collections would be 
$279.64 million, an average of $13.32 million per year. Annual 
revenues are depicted on Table 1. 
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SCENARIO II: BENEFIT ASSESSMENT DISTRICTS IN PROXIMITY TO 
POTENTIAL STATION SITES 

Five rail station sites have been identified with apparent high 
value-capture potential along the existing median right-of-way 
of the Dulles Access Road. The stations identified correspond, 
in general, to the locations assumed for the ridership 
forecasts. The five potential station sites are: 

(1) Sully Road Station located east of the intersection of 
the Airport Access Road and Sully Road (Route 28); 

(2) Herndon Station located between Centreville Road 
(Route 657) and Monroe Street (Route 666); 

(3) Reston Station situated approximately mid-point 
between the proposed Springfield Bypass and Reston 
Avenue (Route 602); 

(4) Hunter Mill Road Station located equidistant between 
Wiehle Avenue and Hunter Mill Road (Route 674); and 

(5) Tysons-Spring Hill Road Station located just east of 
the intersection of Spring Hill Road and the Dulles 
Access Road. 

The is no potential for value capture at Wolf Trap Farm Park 
since land use restrictions in the area prohibit significant 
future development. The analysis further assumes that the rail 
line would follow the median right-of-way along the Dulles 
Access Road from West Falls Church to the Dulles International 
Airport. An alternative rail line routing through Tysons 
corner along Leesburg Pike (Route 7) was not considered in 
detail although a cursory examination was made to assess the 
capital cost, operating revenue, and transit ridership of such 
an alignment modification (see Chapter 2). The value capture 
potential for such an alignment may be sufficient to cover much 
of the costs of construction. 

Table 2 contains estimates of potential new development within 
a one-quarter-mile radius of each of the five potential station 
sites. New development potential was estimated based on the 
availability of vacant land currently zoned for commercial 
development and according to existing floor area ratio (FAR) 
allowances which ranged from .5 to 1.0. Moreover, the probable 
timing of development around each station was estimated on an 
annual pro rata basis. 

The existing floor area ratios (FAR) was used since a premise 
of this analysis was that there would be no change in the 
Fairfax County Master Plan and current zoning requirements. 
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Once potential annual new development was estimated for each 
station, three potential levies: 10-cents per square foot; 
20-cents per square foot; and SO-cents per square foot. It 
should be noted that estimated total development within 
proximity of the five proposed rail stations accounts for 
approximately 61 percent, or 9.45 million square feet, of the 
total estimated future development along the corridor. The 
balance of the total projected development is expected to occur 
in Tysons Corner and throughout the rest of the corridor. 

At the Sully Road Station, total potential new development was 
estimated to be slightly more than 1.1 million square feet. 
Based on a levy of 10-cents per square foot, total revenues are 
estimated to increase from $11,000 per year in 1990 to $111,623 
per year by 2005. At 20-cents per square foot, revenues range 
from $22,000 per year to more than $223,000 per year; at 
SO-cents per square foot, revenues range from $55,811 per year 
to $558,110 per year. 

Financing the station and pedestrian bridge estimated to cost 
$530,0.00 for 20 years at 10 percent annually would require a 55 
cent per square foot assessment in 1990 decreasing to a 5-cents 
per square foot assessment by 2000. 

Total development potential at the Herndon Station based upon 
the existing FAR under current zoning amounts to 2,256,000 
square feet. At a 10 cents per square foot levy, annual 
revenues would range from $15,000 to $225,600; at 20 cents per 
square foot, annual revenues range from $30,080 to $451,2001 
and at 50 cents per square foot, annual revenues range from 
$75,200 to $1,128,000. Again, based on the Parsons 
Brinckerhoff estimate of total station costs of $530,000, and 
if the station and pedestrian bridge costs were financed for 20 
years at 10 percent annually, a 41 cents per square foot 
assessment would need to be levied in 1990, decreasing to 3 
cents per square foot by 2005. 

Total development potential is greatest at the Reston station 
which is situated adjacent to the proposed Reston Town Center. 
The Reston Town Center is anticipated to include 4.5 million 
square feet of office space, 200,000 square feet of retail 
space, and up to 2,000 residential units. Development on the 
south side of the station would allow another 228,000 square 
feet of office development. Development of Reston Town Center 
and the adjacent area is estimated to commence in the next 
three years and is shown in Table 2. 

Based on a 10 cents per square foot levy, revenues would range 
from $37,829 to $472,869 per annum; at a 20 cents per square 
foot levy, revenues would range from $75,658 to $945,738; and 
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at a 50 cents per square foot levy, revenues would range from 
$189,145 to $2,364,345. Again assuming the cost of a platform 
station and pedestrian bridge to be $530,000, financing the 
station and pedestrian bridge for 20 years at 10 percent 
annually would require a 5 cents per square foot levy in 1990, 
decreasing to a 1 cent per square foot levy by 2005. 

Development potential at the Hunter Mill Station is the lowest 
of the five stations because of the lack of available 
developable land. Approximately 610,000 square feet of office 
space already exist around the station based on current 
zoning. Vacant land would allow another 392,040 square feet of 
space to be build around the station. Potential revenues at 10 
cents per square foot would range from $68,825 to $100,188 per 
year; at 20 cents per square foot, annual revenues would range 
from $137,650 to $200,376; and at 50 cents per square foot, 
annual revenues range from $344,125 to $500,940. 

Financing the Hunter Mill Station construction costs at 10 
percent annually over 20 years would require an assessment of 9 
cents per square foot in 1990, decreasing to 6 cents per square 
foot in 2005. 

Development at the Tysons-Spring Hill Road Station is all on 
the south side of the Dulles Access Road where the 
Tysons-Dulles Office Park consisting of three buildings with a 
165,000 square feet each currently is under construction. 
Tysons-Dulles Office Park is estimated to be completed by the 
end of 1986. Other potential development in the area is 
substantial along the South Toll Road on land owned by the West 
Park Association. Total development potential for this area is 
1,765,500 square feet. Based on a 10 cents per square foot 
levy, revenues would range from $24,750 to $176,550 per annum; 
at a 20 cents per square foot levy, revenues would range from 
$49,500 to $353,100; and at a 50 cents per square foot levy, 
revenues would range from $133,750 to $882,750. Financing the 
construction costs at the Tyson Corner-Spring Hill Stations at 
10 percent annually over 20 years would require a levy of 10 
cents per square foot in 1990, decreasing to 3 cents per square 
foot in 2005. 

SCENARIO III: TAX INCREMENT FINANCING 

Tax increment financing is based upon the increase in value of 
existing development, of new development that occurs in the 
assessment district, and the increased value of undeveloped 
land. This scenario is based upon several simplifying 
assumptions by Rice Center (1) current land values will 
increase at five percent per annum; (2) current building values 
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are $80 per square foot and will increase by six percent per 
annum; (3) land is absorbed (based on an average FAR of .Si (4) 
the 1985 real property tax rate is $13.90 per $1,000 of 
assessed value, (5) 70 percent of that rate is assumed to be 
for local schools and educational purpose. Again, non-office 
development is not included and therefore causes revenues 
estimates to be somewhat understated. 

Rice Center has estimated the growth in value of the existing 
15 million square feet of office space already in existence in 
the corridor based upon an assumed growth rate of 6 percent per 
annum, as depicted on Table 3. New development is based on the 
same data as contained in Scenario I and assigned the same 6 
percent per annum growth rate. Land values throughout the 
corridor currently range from $3.00 to approximately $20.00 per 
square foot, and average $8 per square foot. Land values are 
highest in Tysons Corner and lowest at the far western end of 
the corridor at the Loudon County/Fairfax County line. 

Based upon the incremental growth in value of existing 
development, of new development projected to occur, and of 
increasing undeveloped land value, real .estate values in the 
corridor could reach $4.74 billion by 2005 from $331.4 million 
today. Assuming a $4.20 per $1,000 levy revenues would be 
$1,381,971 in 1985 and increase to $19,758,611 by 2005. 

SCENARIO IV: FLAT RATE FOR CORRIDOR AND HIGHER ASSESSMENT AT 
STATIONS 

Table 4 depicts the final scenario that could be employed to 
assist in financing the construction of the Dulles Access Road 
rail line. Existing and new development within a quarter-mile 
radius of the potential station sites would be assessed at 50 
cents per square foot, while development in the rest of the 
corridor would be assessed at 20 cents per square foot. 
Development near the stations would produce $438,670 in 1985 
increasing to $5,434,145 by 2005. Development in the rest of 
the corridor would produce another $1,705,337 in 1905 
increasing to $1,961,785 by 2005. Total annual revenues 
produced under this scenario therefore would range from 
$2,144,007 in 1985, 3,450,039 in 1990 to $7,395,930 by 2005. 

SCENARIO V: DULLES AIRPORT DEVELOPMENT 

It is recommended that potential development at Dulles Airport 
be closely examined by any potential developer and local 
officials in conjunction with this project for purposes of 
value capture. 
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It should be emphasized that such development, in and of 
itself, is not essential for the feasibility of the project. 
Also, such development should be the decision of local 
officials and citizens consistent with overa~l local land use 
plans. · 

Based on the assumptions, it can be shown that an investor 
•receives• approximately $3.74 per square foot of building area 
in benefits from tax exemption and nominal ground rent. If 
annual ground rent on the 600 acres were based on 8 percent of 
the land's current average value of an assumed $1 per square 
foot, the investor would otherwise owe $2,160,000 per year in 
ground rent. Property taxes on the land would run 
approximately $1,080,000 (an effective four percent tax rate). 
Finally, at $80 per square foot the improvements would be worth 
approximately $480 million with annual taxes of $19,200,000, or 
$3.20 per FAR square foot. 

To raise revenues sufficient to ensure the project's financial 
feasibility, $3.33 per square foot must be assessed to earn the 
required return on building investment, building rents would 
have to be between $11.33 per square foot (for a 10 percent 
return) and $19.33 (for a 20 percent return). These returns 
are based on net revenues, before any debt service. It is 
important to note that this analysis is based on what rents 
would need to be, these figures do not represent a forecast of 
what rents are expected to be. However, the rent figures are 
1990 rents and from the perspective that a rail line is in 
place. The developer would almost surely have to have a major 
or lead tenant or tenants. Moreover, as the area becomes 
increasingly developed the property would become more valuable. 

Development on Dulles Airport property has the potential to 
generate significant revenue. However, such development is 
against current Federal policy. The legality of any such 
development at the airport would depend on the legislation that 
transfers the airport to a local authority. In addition, local 
governments may resist any such developmentland may expect to 
receive taxes or payments in lieu of taxes for the services 
used by the development. This report should not, in anyway, be 
taken as committing the Department of Transportation to 
supporting such development, either before or after transfer. 
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TABLE 1 

SCENARIO I 
ESTIMATED COMMERCIAL CONSTRUCTION AND REVENUES PER YEAR 

FOR ENTIRE CORRIDOR 

NEW SPACE CUMULATIVE LEVY LEVY LEVY 
YEAR S/f TOTAL S/P 10¢/S.P. 20(1!/S.P. 50(1!/S.P. 

Existing - f15,000,000 $1,500,000 .3,000,000 f7,500,000 

1985 2,930,716 17,930,716 1,793,072 3,586,143 8,965,358 

1986 3,197,466 21,128,182 2,112,819 4,225,636 10,564,091 

1987 801,250 21,929,432 2,192,943 4,385,886 10,964,715 

1988 801,250 22,730,682 2,273,068 4,546,136 11,365,340 

1989 801,250 23,531,932 2,353,193 4,706,386 11,765,965 

1990 801,250 24,333,182 2,433,318 4,866,636 12,166,590 

0 
1991 389,862 I 24,723,044 2,472,304 4,944,608 12,361,520 

'° 
1992 389,862 25,112,906 2,511,290 5,022,580 12,556,450 

1993 389,862 25,502,768 2,550,277 5,100,554 12,751,385 

1994 398,862 25,892,630 2,589,263 5,178,526 12,946,315 

1995 389,862 26,282,492 2,628,249 5,256,498 13,141,245 

1996 389,862 26,672,354 2,667,235 5,334,470 13,336,175 

1997 389,862 27,062,216 2,706,222 5,412,440 ll, 531,110 

1998 389,862 27,452,078 2,745,208 5,490,416 13,726,040 

1999 398,862 27,841,940 2,784,194 5,568,388 13,920,970 

2000 389,862 28,231,800 2,823,180 5,646,360 14,115,900 

2001 450,869 28,682,669 2,868,267 s, 736,534 14,341,335 

2002 450,869 29,133,538 2,913,354 5,826,708 14,566,770 

2003 450,869 29,584,406 2,958,441 5,916,882 14,792,205 

2004 450,869 30,035,275 3,003,528 6,007,056 15,017,640 

2005 450,869 30,486,144 3,048,614 6,097,229 15,243,072 

TOTALS 15,486,144 30,486,144 55,928,039 111,860,000 279,640,000 



TABLE 2 

SCENARIO I I 
BENEFIT ASSESSMENT DISTRICTS IN PROXIMITY TO STATIONS 

SULLY ROAD STATION HERNDON STATION 
NEW CUMULATIVE LEVY LEVY LEVY NEW CUMULATIVE LEVY LEVY LEVY 

YEAR DEVELOPMENT TOTAL 10¢/S.F. 20¢/S.F. 50¢/S.F. DEVELOPMENT TOTAL 10¢/S.F. 20,t/S.F. 50,t/S.F. 
(S.F.) (S.F.) (S.F.) (S.F.) 

Existing 0 0 - - - 0 0 

1985 0 0 - - - 0 0 

1986 0 0 - - - D 0 

1987 0 0 - - - 0 0 

1988 0 0 - - - 0 0 

1989 0 0 - - - 0 0 

1990 111,622 111,622 $11,162 f22,324 $55,811 150,400 150,400 fl5,D4D f3D,080 f75,200 

1991 111,622 223,244 22,324 44,649 111,622 150,400 300,800 30,080 60,160 150,400 

0 
I 

1992 111,622 334,866 33,487 66,973 167,433 150,400 451,200 45,120 90,240 225,600 

I-' 
0 1993 111,622 446,488 44,649 89,298 223,244 150,400 601,600 60,160 120,320 JOO, 800 

1994 111,622 558,110 55,811 111,622 279,055 150,400 752,000 75,200 150,400 376,000 

1995 111,623 669,732 66,973 133,946 334,866 150,400 902,400 90,240 180,480 451,200 

1996 Ill, 623 781,354 78,1]5 156,271 390,677 150,400 1,052,800 105,280 210,560 526,400 

1997 111,623 892,976 89,298 l/8,595 446,488 150,400 1,203,200 120,320 240,640 601,600 

1998 111,623 1,004,598 100,460 200,920 502,299 lc0,400 1,353,600 135,360 270,720 676,800 

1999 111,623 1,116,225 111,623 223,244 558,110 150,400 1,504,000 150,400 300,800 752,000 

2000 0 l, 116,225 111,623 223,244 558,110 150,400 1,654,400 165,440 330,880 827,200 

2001 0 1,116,225 111,62] 22],244 558,110 150,400 1,804,800 18D,480 ]60,960 902,400 

2002 0 1,116,225 111,623 223,244 558,110 150,400 1,955,200 195_,520 ]91,040 977,600 

2003 0 l, 116,225 111,623 223,244 558,110 150,400 2,105,600 210,560 412,210 1,052,800 

2004 0 1,116,225 111,623 223,244 558,110 150,400 2,256,000 225,600 457,200 1,120,000 

2005 __ o 1,116,225 111,622 223,244 558,110 150,400 2,256,000 225,600 451,200 1,120,000 

TOTALS 1,116,22~ fl,283,653 f2 ,567, 306 ♦6,418,265 2,256,000 ♦2,030,400 44,060,800 $10,152,000 
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TABLE 2 
-Continued-

SCENARIO II 
BENEFIT ASSESSMENT DISTRICTS IN PROXIMITY TO STATIONS 

RESTON STATION HUNTER MILL STATION 
NEW CUMULATIVE LEVY LEVY LEVY NEW CUMULATIVE LEVY LEVY LEVY 

YEAR DEVELOPMENT TOTAL 1011'/SF 2011'/SF 50¢/SF DEVELOPMENT TOTAL 10¢/SF 20¢/SF 50¢/SP 
(S.F.) (S.F.) (S.F.) (S.P •. ) 

EXISTING 0 0 - - - 0 609,840 f60,984 fl21,968 fl04,920 

1985 0 0 - - - D 609,840 60,984 121,968 304,920 

1986 0 0 - - - D 609,840 60,984 121,968 304,920 

1987 0 0 - - - 0 609,840 60,984 121,968 304,920 

1988 378,295 378,295 $378,829 $75,658 $189,145 D 609,840 60,984 121,968 304,920 

1989 378,295 756,590 75,659 151,318 378,295 0 609,840 60,984 121,968 304,920 

1990 378,295 1,134,885 113,489 226,978 567,445 78,408 688,248 68,825 137,650 344,125 

1991 378,295 1,513,180 151,318 302,636 756,590 78,408 766,656 76,666 153,332 383,330 

() 1992 378,295 1,891,475 189,148 378,296 945,740 78,408 845,064 84,506 169,012 422,530 
I 

1--' 1993 378,295 2,269,770 226,977 453,954 1,134,885 78,408 923,472 92,347 184,694 461,735 1--' 

1994 378,295 2,648,065 264,807 529,614 1,324,035 78,408 1,001,880 100,188 200,376 500,940 

1995 378,295 3,026,360 302,636 605,272 1,513,180 0 1,001,aao 100,188 200,376 500,940 

1996 378,295 3,404,655 340,466 690,932 1,702,330 0 1,001,880 100,188 200,376 500,940 

1997 378,295 3,782,950 378,295 756,590 1,891,475 0 1,001,s80 100,188 200,376 500,940 

1998 118,217 3,901,167 390,117 780,234 1,950,585 D 1,001,880 100,188 200,376 500,940 

1999 118,217 4,019,384 401,938 803,876 2,009,690 0 1,001,880 100,188 200,376 500,940 

2000 118,217 4,137,601 413,760 827,520 2,068,800 0 1,001,sso 100,188 200,376 500,940 

2001 118,217 4,255,818 425,582 851,164 2,127,910 0 1,001,880 100,188 200,376 500,940 

2002 118,217 4,374,0H 437,404 874,808 2,187,020 0 1,001,880 100,188 200,376 500,940 

2003 118,217 4,492,252 449,225 898,450 2,246,125 0 1,001,880 100,188 200,376 500,940 

2004 118,217 4,610,469 461,047 922,094 2,305,235 0 1,001,880 100,188 200,376 500,940 

2005 JlB,217 4,728,686 472,869 i 945,738 2,364,345 o 1,001,880 100,188 200,376 _ill,.940_ 

TOTALS 4,728,686 - ts, 464,466 $10,928,932 f27,l22,330 392,040 fl,890,504 $3,781,008 f9,452,520 



TABLE 2 
-Continued-

SCENARIO II 
BENEFIT ASSESSMENT DISTRICTS IN PROXIMITY TO STATIONS 

~SONS CORNER/SPRING HILL 

NEW CUMULATIVE LEVY LEVY LEVY 
YEAR DEVELOPMENT TOTAL 10¢/SP 20¢/SP 50¢/SP 

(S.F.) (S.F,) 

---
EXISTING 0 0 

1985 247,500 247,500 24,750 49,500 133,750 

1986 247,500 495,000 49,500 99,000 247,500 

1987 0 495,000 49,500 99,000 247,500 

1988 0 495,000 49,500 99,000 247,500 

1989 0 495,000 49,500 99,000 247,500 

1990 101,640 596,640 59,664 119,328 298,320 

n 1991 101,640 698,280 69,828 139,656 349,140 I 
f-' 
N 1992 101,640 799,920 79,992 159,984 399,960 

1993 101,640 901,560 90,156 180,312 450,780 

1994 101,640 1,003,200 100,320 200,640 501,600 

1995 101,640 1,104,840 110,484 220,968 552,420 

1996 101,640 1,206,480 120,648 241,296 603,240 

1997 101,640 1,308,120 130,812 261,624 654,060 

1998 101,640 1,409,760 140,976 281,952 704,880 

1999 101,640 1,511,400 151,140 302,280 755,700 

2000 42,350 1,553,750 155,375 310,750 776,875 

2001 42,350 1,596,100 159,610 319,220 798,050 

2002 42,350 1,638,450 163,845 327,690 819,225 

2003 42,350 1,680,800 168,080 336,160 840,400 

2004 42,350 1,723,150 172,315 344,630 861,575 

2005 42,350 1,765,500 176,550 35 3 ,l_()_O 882,750 

TOTALS 1,765,500 f2,272,545 f4,545,090 $11,362,725 

... • J 
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TABLE l 

SCENARIO II I 
TAX INCREMENT FINANCING 

INCREMENTAL 
GROWTH* INCREMENTAL•• VALUE OF NEW 70\ SCHOO 
IN VALUE CUMULATIVE VALUE PER VALUE OF DEVELOPED LAND VALUE INCREMENTAL DEVEL. AND 1985 MILLS MAX 

EXISTING NEW SPACE SF AT 6\ NEW DEVEL. LAND/YR VAC. LAND PER SF @ VACANT LAND VACANT LAND MAX. MILLAGE MILLAGE 
1$000's) (SF) GROWTH ($OOO's) (ACRES) (ACRES) SI/ANNUM VALUE ($OOO's) ($OOO's) fll.90/$1000 4.2/flOOO 

Existing 1567 

1985 $12,000 2,930,716 $80. 00 $234,457 135 1432 •• 40 $24,951 f3ll,408 $4,606,571 1,381,97] 

1986 76,320 6,128,182 84.80 519,669 147 1282 • 82 45,792 641,781 8,920,756 2,676,221 

1987 80,899 6,929,432 89.88 622,817 37 1248 1.26 68,497 772,213 10,733,761 3,220,lll 

1988 as, 751 7,730,682 95.28 736,579 37 1211 1,72 90,732 913,064 12,691,590 3,807,471 

1989 90,898 8,531,932 101.00 861,725 37 1174 2.21 113,020 1,065,643 14,812,438 4,443, 73/ 

1990 96,352 9,333,182 107.06 999,211 ]7 1137 2.12 134,720 1,230,283 17,100,914 5,130,281 

0 1991 102,133 9,723,044 113.48 1,103,371 18 1119 3,16 158,904 1,364,408 18,965,271 s, 689, 58/ 
I 

I-' 1992 108,261 10,112,906 120.29 1,216,482 18 1101 3. B2 183,210 1,507,953 20,960,547 6,288,16/ w 

1991 114,757 10,502,768 127. 51 1,339,208 18 10835 4.41 208,040 1,662,005 23,101,870 6,930,561 

1994 121,642 10,892,630 135.16 1,472,248 18 1065 5.03 233,350 1,827,240 25,398,636 7,619,5~ 

1995 128,941 11,282,492 143.27 1,616,40 18 1048 5.68 259,300 2,004,684 27,865,108 8,359,5] 

1996 136,678 11,672,154 151.86 1,772,564 18 1030 6.37 285,800 2,195,042 JO, 511,084 9,153,32 

1997 144,878 12,062,216 160.98 1,941,776 18 1012 7.08 312,110 2,398,764 33,342,820 10,002,841 

1998 153,571 12,452,078 170.63 2,124,698 18 994 7.84 339,460 2,617,729 36,386, 43l 10,915,9l 

1999 162,785 12,841,940 180. B7 2,322,722 18 976 8.63 366,900 2,852,407 39,648,457 11,894,5] 

2000 172,552 13,231,802 191.73 2,536,933 18 958 9,46 394,770 3,104,255 43,149,145 12,944, 74 

2001 182,905 13,682,671 203.23 2,780,729 20 938 10. 34 422,485 ], 386,119 47,067,054 14,120,U 

2002 193,800 14,133,540 215.42 3,044,647 20 918 11.25 449,866 3,688,393 51,268,663 15,380,69 

2003 205,512 14,584,409 228. 35 3,330,350 20 898 12.22 478,008 4,013,870 55,792,793 16,737,83 

2004 217,843 15,035,278 242.05 3,639,289 20 878 13.23 505,990 4,363,122 60,647,396 18,194,21 

2005 230,914 15,486,147 256.57 3,973,281 20 858 14,29 534,081 4,738,276 65,862,036 19,758,61 

•1s million s.F. at $80/S.F, • $1.2 billion growing at 6\ per annum. 
**Average $9/S.F. current value. 



SULLY 
YEAR ROAD HERNDON 

50¢/SF 50¢/SF 

1985 - -
1986 - -

1987 - -
1988 - -
1989 

1990 ts5,811 75,200 

1991 111,622 150,400 

1992 167,433 225,600 
0 
I 

1993 223,244 300,800 t--' 
,I>-

1994 279,DSS 376,000 

1995 334,866 457,200 

1996 390,677 526,400 

1997 446,488 601,600 

1998 502,299 676,800 

1999 558,110 752,000 

2000 558,110 827,200 

2001 558,110 902,400 

2002 558,110 977,600 

2003 558,110 1,052,800 

2004 558,110 1,128,000 

2005 558,110 1,128,000 

.. 

TABLE 4 

SCENARIO IV 
FLAT RATE FOR CORRIDOR 

PLUS HIGHER ASSESSMENT AT STATIONS 

HUNTER TYSONS TOTAL 
RESTON MILL CORNER STATION AREA 
50¢/SF 50¢/SF 50¢/SF 50¢/SF 

- 304,920 133,750 438,b70 

- 304,920 247,500 552,420 

- 304,920 247,500 552,420 

189,145 304,920 247,500 741,565 

378,275 304,920 247,500 930,695 

567,445 344,125 298,320 1,270,901 

756,590 383,330 349,140 1,751,082 

945,740 422,530 399,960 2,161,263 

1,134,885 461,735 450,780 2,571,444 

1,324,035 500,940 501,600 2, 981,-63D 

1,513,180 SOD,940 552,420 3,358,606 

1,702,330 500,940 603,240 3,724,247 

1,891,475 500,940 654,060 4,094,563 

1,950,585 500,940 704,880 4,335,504 

2,009,690 500,940 755,700 4,576,440 

2,068,800 500,940 776,875 4,731,925 

2,127,910 500,940 798,050 4,887,410 

2,187,020 500,940 B19,225 5,042,895 

2,246,125 500,940 840,400 5,198,375 

2,305,235 500,940 861,575 5,353,860 

2,364,345 500,940 882,750 5,434,145 

TOTAL TOTAL 
REMAINING CORRIDOR AND 

CORRIDOR STATIONS 
10¢/SF 

1,705,337 2,144,007 

2,002,334 2,554,754 

2,082,459 2,634,879 

2,124,755 2,866,320 

2,167,054 3,097,749 

2,179,138 3,450,039 

2,122,088 3,873,170 

2,079,037 4,240,300 

2,035,988 4,607,432 

1,992,937 4,974,567 

1,956,528 5,315,134 

1,922,386 5,646,633 

1,887,309 5,981,872 

1,878,107 6,213,611 

1,868,906 6,445,346 

1,676,795 6,608,720 

1,890,785 6,778,195 

1,904,775 6,947,670 

1,918,766 7,097,141 

1,932,756 7,286,616 

1,961,785 7,395,930 

• 
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APPENDIX D: 
ADDITIONAL NON-USER BENEFICIARIES REVENUE ESTIMATES 

A broad range of individuals and entities, although not 
necessarily users of transportation services and facilities, 
receive indirect benefits. Chapter Four identified over 
fifteen different groups which receive indirect benefits yet 
are not necessarily users of the proposed system. Airlines and 
airline passengers as well as users of the Dulles Access Road 
Tollroad and other travelers within the corridor will benefit 
from the proposed transit improvements. 

Viable mechanisms for use in transferring these non-user 
benefits would be a head tax on airline passengers, (certainly 
at Dulles, but also at Washington National Airport), dedication 
of a toll increase and possibly an increase in the regional 
gasoline tax currently collected by the Northern Virginia 
Transportation District. The head tax would require 
legislative action, while the dedication of a toll increase 
would require refunding of the tollroad bonds to make available 
that revenue stream for the issuance of additional bonds for 
the proposed transit improvements. 

AIRLINE PASSENGER HEAD TAX 

The following table reflects current forecasts of airline 
passenger activity at Dulles International and Washington 
National airports. As can be seen a $1.00 per passenger head 
tax at both airports will generate in excess of $20,000,000 in 
1990. It should be noted that in order to collect a head tax 
congressional action would be required which at this time, 
appears unlikely. In and of itself an airline passenger head 
tax would be sufficient to ensure the financial viability of 
the proposed project. Perhaps a more equitable non-user 
benefit assessment would be a combination of mechanisms. 

Toll Road Revenues 

The Dulles Access Toll Road, which shares the right-of-way 
being considered for this project, was opened in 1984. 
Ridership levels have exceeded projects, with daily usage an 
averaging of 65,000 vehicles a day. Toll collections, at 
current rates, will total $8 million a year, well over the $6.5 
million estimated in the feasibility study of the road. 

With continued growth in the corridor and in Loudoun County, 
fare collections should continue to increase. Moreover, 
congestion on competitive arterials will likely increase. 
These factors could allow a toll increase and greater total 
revenues. Toll Road users would benefit from operation of the 
rail line since it would reduce congestion, already appearing, 
on the Toll Road. 

D-1 



YEAR 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

DEDICATION OF TOLL INCREASE 
PASSENGERS WITH TRIP ORIGINS OR DESTINATIONS AT 

DULLES AIRPORT 

NUMBER OF PASSENGERS 
(in millions) 

NATIONAL DULLES TOTAL 

14.6 6.1 20.6 

14 .6 6.7 21.3 

14.6 7.2 21.8 

14.6 i.7 22.3 

14.6 8;t 22.8 

14.6 8.8 23.4 

14.6 9.3 23.9 

14.6 9.B 24.4 

14.6 10.3 24.9 

14.6 10. 9 25.S 

14.6 11.4 26.0 

14.6 11.9 26.S 

14.6 12.5 27.1 

14.6 13.0 27.6 

14.6 13 .5 28.1 

14.6 14.0 28.6 

14.6 14 .6 29.2 

14.6 15.l 29.7 

14 .6 15.6 30.2 

14.6 16.1 30.7 

14.6 16.7 31.3 
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The Toll Road is generating revenues beyond those required for 
debt service and maintenance of the Toll Road. Moreover, 
before these revenues would be available, the existing bonds 
would have to be refunded and new bonds issued, permitting 
funding of the rail line. 

A 10 cent fare increase on the Toll Road would generate 
approximately $2 million a year, with a potential for 
additional for growth in the future due to higher usage and 
toll increases. 

UMTA Formula Funds 

The majority of the UMTA capital program is distributed by a 
formula based partially on the share of fixed guideway {i.e. 
rail) route miles and vehicle miles each urbanized area has of 
the national total of route miles and vehicles miles. The 
operation of the proposed rail line would increase the 
Washington urbanized area's share of route miles and vehicle 
miles, thereby increasing its share of the apportionment under 
the formula. The actual increase in funds received by 
Washington would depend on the total appropriated and the 
development or termination of such services in other areas. 
However, as a practical matter, the Washington apportionment 
would increase by between $1 million and $2 million when the 
data associated with the rail line is incorporated in the data 
base. 

While the Federal funds could not be directly used to pay the 
service fee, they could be used by local governments for 
eligible capital projects and the local funds thereby made 
available could be used for the service fee. A similar 
arrangement is now used in Montgomery County, Maryland, where 
the Ride-On service receives no federal assistance, but the 
increase in the Washington apportionment attributed to its data 
is credited to Montgomery County's share of the overall WMATA 
summary. 

Regional Gasoline Tax 

The value accruing to auto travelers in the Dulles Corridor and 
the larger community could be captured through a regional 
gasoline tax. The Northern Virginia Transportation Commission 
receives approximately $9-10.S'million annually from a state 
imposed two percent sales tax on the retail sale of motor 
vehicle fuels sold in the counties and cities that make-up the 
Northern Virginia Transportation district. Portions of their 
revenue or the revenues generated from an increase in the 
taxing rate could be used to help ensure the financial 
feasibility of the Dulles LRT project. 
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APPENDIX E: 
PRIVATE/PUBLIC COST REDUCTION OR COST SHARING MEASURES 

The following steps could result in a cost reduction or cost 
sharing of the Dulles Corridor improvements: 

1. 

2. 

Safety Barriers and Fences 

Negotiate with the Virginia Department of Highways & 

Transportation to provide and install these items to 
isolate the right-of-way. 
Potential net savings= $12,010,000 

Bridges 

Require developers of adjacent property to be responsible 
for bridge and underpass improvements, including the 
approved design; 
Potential net savings= $6,145,000 

3. Yard/Shops 

Negotiate with WMATA to provide storage and light repair 
facilities at West Falls Church. 
Potential net savings= $597,500 

4. Stations 

Require developers of adjacent property to be responsible 
for station construction. 
Potential net savings• $3,110,000 

s. Aerial Structure at Dulles 

6. 

Negotiate with the F.A.A. to pay for access to Dulles 
Airport, including the design, procurement, and 
construction of any access scheme on airport property. 
Potential net savings= $23,905,000 

Pedestrian Tunnel or other interface at West Falls Church 

Negotiate with WMATA to pay for patron access to their 
Orange Line transfer point. 
Potential net savings= $1,195,000 or more 

E-1 



7. Traction Power Substations 

Negotiate with VEPCO to make the connections to traction 
power equipment, and provide the connection lines to the 
substation. 
Potential net estimated savings s $500,000 

8. Pedestrian Bridges 

Require developers to provide these items with the 
stations. 
Potential net savings s $592,000 

9. Parking 

Require developers to provide parking facilities. 
Potential net savings• $3,280,000 plus cost of land that 

is currently being determined. 

10. Phased purchase of vehicles 

Reduce initial cost of rolling stock by phased 
requirements to be determined. 
Potential net savings to be determined. 

It is also important to note that the cost of contingency could 
be reduced somewhat if these items are implemented. The 
thought here is that contingency for the owner/operator would 
be transferred to others. Agency coordination costs would be 
unchanged. 

These suggestions, if implemented, could save in excess of $50 
million on the initial capital cost. 
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