





of understanding (MOU) to undertake an analysis of the Macon-Atlanta-Greenville-
Charlotte segment under which GDOT acts as the lead state for the work. Federal funds
for this purpose were made available under this agreement to GDOT. The three state
departments of transportation, through the MOU, designated GDOT to oversee the
agreement and conduct the project. FRA serves in an advisory capacity to the states.

Figure ES-1 Southeast High-Speed Corridor
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Figure ES-2 Atlanta-Greenville-Charlotte Study Area

Scenario Definition

Scenarios were defined by variations in assumptions regarding technology/speed and
alignment, stations, and connecting service options.

The technology options considered included 90 mph, 110 mph, 125 mph, and 150 mph
diesel powered locomotives and 150 mph and 200 mph electric locomotives®.

For the HSR 90, 110, 125, and 150 technologies the analysis assumed four car trains
having a total of 264 seats per train. For the HSR 200 technology six car trains with 284
seats per train were assumed.

? Diesel locomotives that operate at 125 to 150 mph in compliance with current FRA safety standards are
not commercially available in the US. The current lack of availability of this technology in the US, and the
complexities in developing the technology while meeting current safety requirements will have to be
considered in the detailed planning phase before a decision is made on a technology option.
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The assumed frequency was 6 trains per day each way.

HSR fares were based on Amtrak yield (2003 dollars). The average yield from the
Piedmont and Carolinian was used ($0.209/mile). The average fare for specific city pairs
was computed as yield times distance.

This analysis assumed the same stations as used in a prior corridor study’ for the basic set

of scenarios. An additional set of scenarios were considered which included stations at
the Charlotte airport and in the northern suburbs (Atlanta Metro North).

The station cases considered were as follows:
1 — All stations - Charlotte, NC, Charlotte International Airport, Gastonia, NC,
Spartanburg, SC, Greenville-Spartanburg International Airport (GSP), Greenville,
SC, Clemson, SC, Toccoa, GA, Gainesville, GA North Atlanta Metro, MMPT
Atlanta, Atlanta International Airport, Griffin, GA and Macon, GA
2 — All stations except GSP
3a — All stations except GSP, Toccoa and Griffin
3b — All stations except GSP, Toccoa and Griffin with Griffin bypass

4 — All stations except GSP, Toccoa, Atlanta North and Griffin

5 — All stations except Charlotte International Airport, GSP, Toccoa, Atlanta
North, Griffin, and Atlanta International Airport

6 — Express option with stops at Charlotte, NC, Charlotte International Airport,
GSP, Gainesville, GA, MMPT Atlanta, and Macon, GA.

An additional factor considered the interface with rail service north of Charlotte. As a
worst case we looked at the situation where travelers would have to transfer to existing
Amtrak services. As a best case we assumed that the services envisioned in the Southeast
HSR studies were in place allowing travel on HSR from Charlotte to Washington.

The worst case assumed no significant rail improvements between Charlotte and
Washington DC, and required thru-travelers to transfer at Charlotte.

In our best case analysis of services north of Charlotte, we assumed that all SEHSR
improvements were in place, with coordinated service between the corridor and points

? Georgia Rail Consultants, Macon-Charlotte Southeast High Speed Rail Corridor Plan, Georgia
Department of Transportation, South Carolina Department of Transportation, North Carolina Department
of Transportation, Federal Railroad Administration, May 2004.
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north, a 110 mph maximum speed north of Charlotte, four round trips/day, Charlotte to
Washington, and additional 4 round trips/day, Charlotte to Raleigh.

All estimates were prepared for six forecast years: 2015, 2020, 2025, 2030, 2035, and
2040.

General Approach
Route Location

The objective was to establish potentially feasible routes between the stations for the
target speed regimes. These proposed routes were used to:

- Establish Trip Times for each option for demand studies
- Estimate capital cost outlays
- Identify potential problems for the next phases of the study.

Note that the alignments presented were selected for this feasibility study. The most
advantageous alignments will be established during the preliminary engineering phase”.

A basic assumption was that the high-speed passenger service will have at least one track
dedicated to only passenger service with long (2 to 5 mile) sidings used for passing. The
125 mph to 200 mph services will have 2 dedicated tracks. There is no need to use
existing freight track; but, where possible, the high-speed track will share its ROW (right
of way) corridor with freight railroads or interstate or primary roadways. Elevated
structures will all carry two dedicated tracks and a maintenance walkway.

A dedicated track was assumed for the purposes of safety, reliability, maintainability,
schedule stabilization, and access control. The reasons for separating passenger and

freight traffic include:

* Separating passenger service reduces potential collisions with freight traffic.

4 During the preliminary engineering phase more detailed issues of constructability will have to be
addressed in selecting an alignment and technology option such as:
limitations related to current operating agreements with the freight railroads as to speeds, separation
distances required at different speeds, current ROW widths, expansion needs of the railroads, ability to
service existing and future customers on both sides of the existing ROW, etc. for those alternatives
utilizing the current ROW;

the costs/impacts/complexities associated with grade crossing elimination needed for the higher
speeds;

environmental and permit complexities (length of time/cost/fatal flaws) associated with new alignment
alternatives and/or electrification of the corridor.
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* Freight traffic stresses track more than passenger service with heavier axle
loads, potential wheel flats, etc.

* Track geometry will be easier to control under just passenger service.
Building a separate substructure for the high-speed line will also stabilize
track surface control.

* There will be no conflicts with freight traffic to be resolved by the freight
traffic controller.

* Outside access to freight track can be controlled independently.

Demand and Revenue Estimation

One of the requirements of this study was to forecast ridership and revenue impacts of
new or improved service in the Macon-Atlanta-Charlotte high-speed rail (HSR) corridor.
The analysis was mainly done at the level of individual city pair markets, but results were
aggregated to produce summary statistics at the corridor level. The major steps in the
process of estimating demand using the Volpe/CFS model are indicated below:

* Estimate the number of base year trips for the air, auto, bus and rail modes.

* Produce trip forecasts for each of the modes and future years of analysis.

* Develop demand model inputs, or modal characteristics for each of the
existing modes and for the new or improved service.

* Estimate the diverted trips from each mode to the new or improved service
and the induced trips due to service improvement.

* Estimate ancillary revenues expected from operating the rail system.’

The Volpe demand model is based on the approach used in preparing FRA’s report,
“High Speed Ground Transportation for America”, sometimes referred to as the
Commercial Feasibility Study. The computational approach uses a set of binary choice
logit models (by mode & trip purpose). Ridership is estimated on a zone-pair basis.

The models produce estimates of diverted trips (trips by travelers switching from another
mode) based on the relative utility of travel by HSR to each existing mode serving a
given zone pair. Ultility is measured in terms of cost, line-haul time, access/egress time,
wait and transfer time, and modal preference. Utility varies by trip purpose either
business or non-business.

Operating and Maintenance Costs

O&M costs were estimated for all ridership/revenue scenarios (speeds, stations, years,
etc.). Costs were reported in 2006 dollars.

5 . . . .
Ancillary revenues are from sources other than passenger tickets. Examples include on board and station
advertising, station concessions, on board food service, etc.
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Annual O&M cost estimates were calculated as the sum of the product of various cost
drivers and unit costs. Cost drivers were drawn from SEHSR project analyses and include
the measures train miles, train hours, passenger boardings and route miles.

Unit costs were drawn from the model used for the Commercial Feasibility Study. These
costs assume a new efficient, independent operator. Alternative ownership and operating
structures might result in higher operating cost estimates. Unit costs derived from the
CFS were inflated to 2006 dollars. Unit costs used in this study are at the function level
of the CFS model. These five functions include:

* Maintenance of way

* Maintenance of equipment

* Transportation (revenue operations)
* Passenger traffic & services

* General & administrative

Financial Analysis

A financial analysis was developed for each scenario in a process that uses outputs from
the demand and cost estimating tasks. Revenue and operating cost estimates were
combined to provide information on the expected profit/loss from operations in five year
increments. In addition, the operating ratios were computed.

Results
Routing

» All speed and station alternatives were assumed to have a separate, dedicated
passenger service track. The 90 - 125 mph cases will be single track with long
sidings approximately every 25 miles; the 150 - 200 mph cases will require
double track dedicated to passenger rail service.

» [Estimated one-way trip times (Charlotte to Macon) vary from 2 hours 35 minutes
to 5 hours 29 minutes. The minimum time is based on 200 mph trains making the
minimum number of station stops; the maximum time is based on 90 mph trains
making all station stops.

* The corresponding one-way trip times (Atlanta to Charlotte) vary from 1 hour 46
minutes to 3 hours 51 minutes.

* An alternative route following I-75 south of Hartsfield Airport would save 15
miles, and 20 minutes @ 90 mph, between the airport station and Macon. This
would require the elimination of the Griffin stop and save approximately $114 M
in capital costs

Ridership

ES-7



» Estimated ridership in 2025 ranges from 660,000 one-way passengers for the
express (7-station) case using 90 mph technology and with existing rail service
north of Charlotte; to 1,190,000 for the all-stop (14-station) case using 200 mph
technology with HSR north of Charlotte.

* System revenues range from $12.7 M to $29.2 M annually.

» Estimated ridership and revenues decrease as stations are eliminated within any
given technology assumption, as shorter access/egress times have a greater
influence on demand than the decreased linehaul travel times.

* Ridership increases with the passage of time due to growth in population, income
and travel in the corridor. (The analysis period covered the years 2015 to 2040.)

* Ridership increases with increasing speed within any given station/alignment
configuration.

» The existence of an attractive HSR service north of Charlotte attracts considerable
additional ridership within the Macon-Charlotte study corridor, on the order of
100,000 extra trips per year.

» Estimated ridership is relatively insensitive to train frequency, somewhat more
sensitive to rail fare changes, and relatively insensitive to changes in projected
auto travel time and cost.

* Revenue maximizing fares vary with the technology employed, generally
increasing with increasing speed. The revenue maximizing fares are less than the
originally assumed base line fare level of $0.209/ mile (2003 dollars). For
example, reducing fares by 33% increases revenue about 10%, while increasing
ridership by 40%. These increases in ridership also result in increased operating
costs, as well as, increased revenues. In general, we conclude that the profit
maximizing fare is within 5% of the assumed base case fare.

Capital, Operating & Maintenance Costs

* Annual O&M costs range from about $30M to $60M

*  O&M costs assume a new, independent operating authority with an efficient
organizational and staffing structure

* These estimates are lower than those of other recent studies, mostly due to
reduced track access fees

* Estimated capital construction and vehicle acquisition costs for the entire corridor
range from about $1,800 million for the 90 to 100 mph cases to $3,400 million for
the 150 mph electric and 200 mph cases

* The total amortized annual expenditure for initial capital over a 40-year horizon at
government borrowing rates for the 125 mph technology option would be about
$120 M per year
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150 MPH 150 MPH 150-200 MPH
90 - 110 Diesel Diesel Electrified
MPH 125 MPH NS Corridor I-75 Corridor I-75 Corridor

Charlotte to Atlanta $1,015M $1,162M $1,379M $1,379M $1,800M
Approximate

Distance 262 262 262 262 262
Cost/mile $3.9M $4.4M $5.3M $5.3M $6.9M
Atlanta to Macon $325M $426M $544M $430M $690M
Approximate

Distance 103 103 103 88 88
Cost/mile $3.2M $4.1M $5.3M $4.9M $7.8M
Subtotal

+ 25% Contingency $1,675M | $1,985M $2,405M $2,261M $3,113M
Vehicle Cost* $105M $75M $115M $115M $240M
Total $1,780M $2,060M $2,520M $2,376M $3,353M

Table ES-1 Equipment and Capital Cost Summary
Financial

» All technologies, routings and station stop alternatives investigated will require an
operating subsidy in initials years
o The 150 mph diesel case will have an operating surplus starting after
2030, and the 125 mph case after 2035
o The 90 mph 110 mph, 150 mph electric and the 200 mph technologies
were found to require subsidies for the entire analysis period through 2040
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Figure ES-3 Operating Profit/Loss (2006 $)
Case 1 (All Stop Case) with HSR Extension
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» Connection to new HSR service Charlotte to Washington adds 80,000 to 100,000
trips per year within the Macon-Charlotte study corridor

o Improved connections at Charlotte, including through train service, would
increase corridor ridership
o Additional ridership would also result from adding rail connections to
Florida, the Gulf Coast and Tennessee
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Average

cost per passenger varies by technology with the minimum at HSR

125/HSR 150D.

Figure ES-5
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The analysis period covered the years 2015 to 2040. Ridership increases with the
passage of time due to growth in population, income and travel in the corridor.

Increased ridership results in increased operating costs. However, O&M costs
increase at a lower rate than ridership.

Figure ES-6
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For any given technology average cost per passenger declines as ridership grows
over time.

Figure ES-7
O&M Cost per Passenger Decline over Time due
to Increasing Ridership (Case 1 with HSR North of
Charlotte)
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For the basic rail corridor frequency assumption of six trains per day each way,
six trainsets (plus one spare) would be required for the 90 mph and 110 mph
cases; and four trainsets (plus one spare) for the 125 mph, 150 mph and 200 mph
cases. There was no variation in trainset requirements between station cases
within a given technology

The assumed capacity of the rail service provided was checked against projected
ridership levels. The only cases in which there might be insufficient train capacity
(i.e., the load factor exceeded one) on the busiest segment were those involving
the revenue maximizing fares where there was complementary HSR service north
of Charlotte, for the forecast year 2040. Adding one additional car per train would
eliminate these problems (i.e., reduce the load factor on the busiest segment to
less than one).
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Best Case

The “best case” scenario is either the 125 mph or 150 mph Diesel HSR technology
with 14 station stops in the corridor and good connections to improved rail service
North of Charlotte. This case balances passenger demand and revenues, operating
costs and initial capital requirements.

Technology 125 mph 150 mph (Diesel)

Travel time 4:05 3:36

Capital costs $2,060 M $2,520 M

Passengers (2025) 1,077,000 1,142,000

Revenues (2025) $27.0 M $29.1 M

O&M costs (2025) $32.0 M $33.1 M

Profit/loss (2025) ($5.0 M) ($4.0 M)

Break even year 2032 2031
Recommendations

* Additional rail planning should probably focus on the 125 mph and 150 mph
diesel technologies as these have the best chance of financial viability within this
corridor, and are most compatible with the proposed rail enhancements north of
Charlotte.

» The States in the corridor need to develop a political consensus concerning
innovative approaches to pay for capital costs and initial operating deficits. This
study indicates that there would not be sufficient operating surpluses to finance
capital cost bond payments, and a dedicated funding source, e.g., a sales tax
increment, might be considered.

» Even though the initial concept was to have a new independent rail operator, it
might be prudent to consider the plusses and minuses of partnering with Amtrak
to upgrade their existing corridor services. This approach could lead to synergies
that might lower some costs, e.g., for marketing, reservations, etc.

» Since networked systems would likely result in significant additional corridor
ridership and might make higher speed alternatives feasible, the States in the
SEHSR corridor should pursue closer ties with nearby States planning potential
rail expansions.

» Freight railroads are potential supporters of passenger rail expansion if new and

existing passenger rail service were shifted to separate (parallel) track easing
freight congestion.
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