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BACKGROUND AND PURPOSE

The purpose of this HigBpeed Rail Planning Study is to evaluat feasibility of
high-speed rail for three corridors in the southeastern United States. The corri
are as follows:

7 Atlanta, GA to Birmingham, AL,
7 Atlanta, GA to Macon, GA to Jacksonville, FL; and
7 Atlanta, GA to Chattanooga, TNNashville, TN thouisville, KY

The feasibility of implementing and operating higireed and intercity passenge
rail was examined within each corridor for Emerging Fégieed Ril (96110 mph)
and Express Hig8peed Rail (18220 mph) in all three corridors; and Maglev (22(
mph) in the AtlantaChattanoogaNashvilleLouisville corridor.

A representative route was elected for each corridor for both Emerging-Siigted
Rail (Shaad Use) with speeds up to 410 mph, and Express Hi@peed Rail
(Dedicated Use) with speeds up to 3320 mph. Additionally, Maglev technolog
was included in the Atlant&€hattanoogaNashvilleLouisville Corridor. It should b
noted that the representdve routes are not preferred or recommende
alternatives, but are presented as an example of an alternative to deve
NEFaz2ylFoftS SadAyYl (Sa-spded Ml ifodranced 2B
representative route may have a variety of specific aligntadnat will be analyzed
through the NEPA process, should the route be selected for future analysis.

Emerging Higispeed Rail generaligvolves utilizing an existing rail corridor owne
and operated by a freight railroad. Thige of serviceis also caonmonly called
G { KI'NBR¢ @ -eledirit Blti3din Technologys proposed forShared Use
corridors due to curvatur@and topographyon theseroutes and typically achieves
top speeds of 910 mph

Express Higspeed Rail achieves top speeds from 1@@20 mph on completely
gradeseparated, electrified, dedicated track (with the possible exception of sc
shared rightof-way in terminal areas). Express Higppeed Rail intends to reliev
air and highway capacity constraints. In this report, ExpkighSpeed Rail is
NEFSNNBR (2 a 5SRAOFGSR | asSé¢o

Magnetic Levitation, abbreviated as Maglev, was only considered along the Atl
ChattanoogaNashvilleLouisville corridor, per special permission from the Fede



Railroad Administration (FRA). Maglevain advanced train technology in which
magnetic force lifts, propels, and guides a vehicle over a Guideway. Maglev permits
cruising speeds between 250 and 300 mph. This alternative also involves
establishing a new passenger rail corridor, designatecelysoto highspeed
passenger rail service.

PURPOSE AND OBJECTIVE

The overall purpose of this study is to determine the relative feasibility of each
corridor with regards to capital costs, funding and financing opportunities,
operation and maintenance costsidership and revenue, operating ratios and
benefit-cost analysis. Each corridor is studied independently of one another, and
the feasibility of each corridor is dependent upon the potential benefits anticipated
from investment in transportation betweethe major cities and along each of the
corridors.

CORRIDOR DESCRIPTION AND HISTORY

The AtlantaBirmingham corridor extends from the Hartsfieldckson Atlanta
International Airport (FJAIA) to the proposed downtown Atlanta Multi Modal
Passenger Terminal (WPT) and onto downtown Birmingham, AL. This particular
rail corridor was included in the 199High-Speed Ground Transportation for
Americareport and is one of the 11 federaltlesignated higtspeed rail corridors.

Georgia Department of Transportatio®GDOT), in partnership with the Regional
Planning Commission of Greater Birmingham (RPCGB) analyzed this route segment
as a part of this feasibility study as a connection between the Gulf CoasSidegd

Rail Corridor (New OrleafBirminghamAtlanta) and he Southeast Higspeed Rall
Corridor (AtlantaCharlotteRaleighWashington D.C.).

There are two major mukinodal projects underway in Atlanta and Birmingham that
support the potential need for highpeed rail service between the two cities. In

Atlanta, the Atlanta MMPT is proposed to be located in downtown Atlanta. In
Birmingham, the Birminghafdefferson County Transit Authority (BJCTA) is
designing a new muhinodal center adjacent to the existing Amtrak station that will

accommodate rail, bus, andxeservices.

REPRESENTATIVE ROUTE DEVELOPMENT

One of the first steps for this feasibility study was to identify representative corridor
routes for each study corridor Once the representative routes were established,
capital costs, forecast ridershipgwenues, operating costs, operating ratio, benefit
cost ratio and other comparative factovgere calculated

A highlevel screening analysis was appliedthe Atlanta-Birminghamcorridor to
identify a representativeroute for each technology for furtherevaluation.




Representativeouteswere identified for: 1) 9aL.10 mph Emerging HigBpeed Rail
(Shared Usedpn a shareeuse freight corridorand 2) 186220 mph Express Hig
Speed Rai(Dedicated Usepn a dedicated, fully gradseparated corridar The
screening and analysis methodologynployedto identify a representativeroute
for each operating technology consasttof four steps:

1. ldentify the initial universe of route alternatives for each operati
technology based on identifying those routes whigirovide basic
connectivity for each of the major city pairs;

2. Screen the initial universe of route alternatives using both quantitative
qualitative factors to identify a representative route for each technolo
Representative routes were chosen priniiar based on the following
quantitative and qualitative factorso deliver the highest level of servic
with the least public and environmental cost

1 Route alternative geometrgnd traveltime,

1 Route alternative freight traffic density (for Shared Use esiif

1 Stakeholder knowledge and input on route atiative issues an

opportunities, and

1 Intermodal connectivity througpotential stations.
These routes contain several alignment alternatives that would be fur
analyzed through the NEPA process, shdlédcorridors pass the feasibilit
threshold,;

3. Further refine representative route alignments based upon a more det
analysis including: service goals including travel time, station location
accessibility, operating feasibility, engineering fediyhiand cost factors;
and

4. Evaluate each representative route in terms of its feasibility with regar
capital costs, forecast ridership, revenues, operating costs, operating r
benefit-cost ratio and other comparative factors.

CORRIDOR EVALUATION

The AtlantaBirminghamQorridor is the shortest of the three study corridors a
connects Atlanta, &and Birmingham, & Representativeroutes for 90-110 mph
Shared Use and 1&P0 mph Dedicated Use corridor operations wédentified
based on a technit¢and stakeholder review of the corrido The seleatd routes
are shown in Figure 1 on pag&4, along with alternatives that were reviewed

The Shared Usmute follows the NS and Amtrak Crescent corridor, with poten
stations at HJAIA, Atlanta MIPT, DouglasvilleGA, Anniston ALand downtown
Birmingham. The Dedicated Useute follows, primarily, the -RO interstate
corridor and transitions to freight route (utilizing freight rightof-way, but on
separate tracks) entering and exiting AtlantadaBirmingham. The Dedicated U
route uses the same stations as Shared Use, with the exception of movin



Anniston station southward 3.2 miles in order to intersect with the Dedicated Use
route (illustrated in Figure 1)




Figurel: Atlanta-Birmingham Representative Routes and Stations
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OPERATING PLAN

Operating plas and scheduls were developed for the Shared Use and Dedicated
use routes. The AtlantBirmingham Corridor Shared Use route will haneaverage
speed of 64 mph ahwill take approximately 2 hours and 46 minutes to travel the
corridor, 20 minutes slower than average auto travel time using the Interstate
highway. Although dieseklectric equipment technology can provide top speeds of
110 mph, curves and station stepeduce average speed3he Dedicated UsE30-

220 mph routewill have an average speed of ZLinph and will take 1 hour and1
minutes to travel the 15 mile corridor,a 1 hour and 8 minute travel time savings
over auto travel The frequencies were estis@hed to create a balance between
ridership and operating and maintenance costs.

Tablel: Atlanta-Birmingham Operating Plans

Rail Distancémiles) 176.0 150.7
Travel Timéghr : min) 2:46 1:18
Average Beed(mph) 64 117
Frequencyround trips per day) 6 10
Estimated Autdrime(hr : min) 2:26 2:26
Travel Time Auto Time +0:20 -1:08

RIDERSHIP AND REVENUE

Thestudydevelopedthe annual ridership and revenderecastsfor both the Shared

Use and Dedi¢ad Useroutes. The ridership and revenue analydsmonstrated

that lower fare structures produce higher ridership levels, but generate lower
revenues. Therefore, in order to optimize and balance riderstggenue, and
overall transportation system befits (consumer surplustudy concluded thatthe
$0.28/mile fare structure for Shared Use and $0.40/mile for Dedicatedré&fsdted

in the optimum balanceTable 4 and Figure ilustrate ridership and revenue for
years 2021, 2030 and 2040 as well as ltoidership and revenue (2022040) for

the two representative routs. The table and graph show that an increase in level of
service and higher travel speeds associated with the 220 mph Dedicated Use
corridor service results in an increase in both ridgesdind revenue for the corridor.
The graph also indicates that while ridership may not increase substantially between
Shared Use and Dedicated Use technologies, higher fare usedresults in a
significant increase in the overall revenue.




Table2: Atlanta-Birmingham Total Ridership and Revenue (262140 in 2010%)

Shared Use Dedicated Use
Ridership Ridership

2021 1,613000 $46,054,000 1,946000 $72791,000

2030 1,847,000 $53,480,000 2,199,000 $84,113,000
2040 2,087,000 $61,731,000 2,481,000 $96,693,000
Total 37,177000 $1077,851000  44,27Q0000 $1,694,837000

Figure2: Atlanta-Birmingham Total Ridership and Revenue (2e2340 in 2010%)
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CAPITAL COSTS

The AtlantaBirmingham Corridr has the least expensive capital costs of the th
corridors. This is primarily due to the short length of the corridor, but may als
partially attributed to the topography and geometry of the track along the corrid

Table 5 and Figure 3 outéirthe total capital costs and costs per mile for Shared
and Dedicated Use routeS.he high Dedicated Use costs are mostly associated
the electrification of the trackgomprisingabout 25 percent of the total capital co
and a significant portioof the operations and maintenance costs as well.

Table3: Atlanta-Birmingham Total Capital Costs (2010%)

_ Shared Use Dedicated Use

Total Cost $2,937324,000 $8322,896,000
Cost per Mile $16,821000 $54,126,000




Figure3: Atlanta-Birmingham Total Capital Costs (2010%)
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OPERATING AND MAINTENANCE COSTS

Table 6 shows a breakdown of variable and fixed costing categories used to
calculate total operating and maintenance costs. Table 7 illustrates theatipg

and maintenance costs for 2021, 2030 and 2040 as well as total costsZQ0a)

Total Shared Use operating and maintenance costs equate to approximately $930.3
million compared to the Dedicated Use estimate of $1.7 billion for the same time
period.

Table4: Fixed and Variable Operating and Maintenance Categories

Variable Costs

Train Crew

On-Board Services

Equipment Maintenance

Fuel or Energy

Insurance

Call Center

Credit Car + Travel Agency Commissions
Stations

Track and Electrification Maintenance
Administration and Management



Table5: Atlanta-Birmingham Total Operating and Maintenance Costs
(20212040 in $ millions and 2010%)

Shared Use Dedicated Use

2021 $20.9 $22.5 $43.4 $35.0 $44.4 $79.4
2030 $21.8 $22.5 $44.3 $36.6 $44.4 $81.0
2040 $22.7 $22.5 $45.2 $38.1 $44.4 $82.5
Total $457.8 $472.5 $930.3 $767.9 $932.4 $1,700

CORRIDOR EVALUATION

Highspeed rail service in thetlanta-BirminghamQorridor was evaluated by using
both operating ratie and benefitcost analyses The study evaluated three
scenariosConservative, Intermediate ardptimistic to show the impact of a range
of ridership, revenue, capital and operating cestimates typically encountered i
a feasibilitylevel analysis. Unadjusted base forecasts for ridership, revenue, cg
and operating costs were used for the Conservative scenai@se ridership and
revenue estimates were increased for Dedicated Weeridors to establish the
Intermediate and Optimistic scenarids.Operating costs were adjusted by th
appropriate ridership drivers. Capital cost estimates were adjusted downwa
the Intermediate and Optimistic scenarios for all technologies.

hLIBNA vI wlh GA2

Both the90-110 mph Shared use and X2@0 mph Dedicated Use representati
routes performed well under each of the three sensitivity scenarios, all opera
above a 1.0 ratio as outlined in Table 8. It is notable that significant opera
revenue surpluses are showfor both technologies during the first year o
operation in 2021 using even the most conservative ridership and reve
forecasts. The revenue surpluses then steadily increase over tyedG0planning
period to 2040. This prides a strong incentive for potential private sectt
investors and operators.

! Ridership adjustments for Intermediate and Optimistic Scenarios were only made for Dedicated Use
180220 mph electrified, stealheel and Maglev technologies (Maglev in Atlahtauisville corridor only) base
on a peer revies of regionaland national higkspeed rail corridor studies. No scenario ridership adjustment
made for Shared Use corridor diesdéctric technology results based on a peer review of other shased
corridor studies.



Table6: Atlanta-Birmingham Operating Ratios (2022050)

Intermediate Optimistic

Shared Use

2021 1.15 1.15 1.15
2030 1.32 1.32 1.2
2040 1.49 1.49 1.49
2021 1.10 1.72 1.87
2030 1.25 1.86 2.00
2040 1.41 2.00 212

. Sy 8 BA

Similar to operating ratios, thstudy evallated the benefitcost ratio for the two
representative routesind all three sensitivityscenarie. The results Table Sshow
that the Shared Useoute alternativedoes not demonstratea benefitcost ratio
over 1.0 for any of the sensitivity scenarios abddicated Useoute alternative
produces a benefitost ratio above 1.0 for th@®ptimisticscenario.

Table7: Atlanta-Birmingham BenefiCost Ratios (2022050)

Shared Use 0.80 0.88 0.95
Dedicated Use 0.48 0.92 1.13

KEY FINDINGS

The Shared Use and Dedicated Use alternatives perfeethunder the operating

ratio analysis, resulting in ratios well above 1.0 for all three scenarios. This indicates
strong operations with lower associated risks to owners and operators. Positive
operating ratios indicate an ability to pay down debt\dees and bonds, and can

lead to reduced reliability on public investment subsidies. Additionally, operating
adzN1J dzaSa 2y t+y lyydzZt olFaxa Yle& FAYlIyOS

2 Shared Use operating ratios did not varyibé SSy G KS GKNBS aSyaAirdAigaite t S@St a
{OSYINA2¢ ol asS OFasS NARSNEKALI FyR NB@SydzS T2NBOlada ¢
adjustment was made for Shared Use corridor diedettric technology resultsased on a peer review of other

shareduse corridor studies.



investment in future years for capital maintenance costs. tResoperating ratios
will likely spark private sector investment interest in the corridor, provid
additional funding opportunities.

The Dedicated Useoute using180-220 mphelectrified, steelwheel technology
shows a benefitost ratio of 1.13 forhe Optimisticscenario None of the Shared
Use route scenarios show a benefast ratio greater than 1.0.

It should be noted that this feasibility study includes very Hegrel data and
estimates. A more detailed corridor analysis with more defingitwely boundaries,
travel demand models, and cost estimates, could yield a better beoasit
evaluation, narrowing the range of estimates

Taking into accounboth the operating ratios and benefitost ratioand benefit
cost analysisthe studyrecommnends that the results of this analysis be usedet
priorities for future state planning and corridor development activitiesn
particular, this study finds that high speed rail service is feasible in the Afl
BirminghamCorridor.

HYBRID HIGH PERFORMANCE SCENARIO

One of the results from the Shared Use and Dedicated Use analyses w.
AYUNRRAzOGA2Y 2F | G KadpatedoRtbe initidl dafitiEdstd
(compared to the Dedicated Usehile improving the travel speedsompared 6
the Shared Use)thus positively impacting theperating ratio andbenefit-cost
analysis. While some anatgswere completed for the Hybrid High Performan
scenariq there was insufficient data available for a full analysis to be comple
Therefore, more performance and financial details regarding the Hybrid
Performancescenariowill need to be explored through the NEPA process.
feasibility study intends to introduce the concept of the Hybrid High Performa
scenarioand provide a higlevel feasibility estimatedased on the results foun
during the Shared Use and Dedicated Use analyses. These estimates include:

Operational estimates;

Rdership and revenue;

Capital Costs; and

Operating and Maintenance Costs.

=A =4 =4 =4

From these estimates, thetugly calculates the higlevel operating ratio and
BenefitCost ratio to compare against the previously identified Shared Use
Dedicated Use ratios to determine if the Hybrid High Performauemarioshould
be included in duture NEPA analysis.




The study developed a Hybrid High Performanseenariothat provides a level of
service between Shared Use and Dedicated Use, utilizing fully-gegudeated track
geometry with no sharedise freight operations.However, rather than electrified
high-speed tecimology, the Hybrid High Performancecenariowould implement
DieselElectricTilt Technology initially, anadvhen ridership and revenue increase in
later operating years, itan beupgraded to a fully-electrfied system, obtaining
travel speeds of 220 mphronore.

One of the main benefits of thédybrid High Performancescenario includes
significantly lower capital costs compared to the 3B mph electrified technology
assumed for the Dedicated Ugeute. However, the Hybrid High Performance
scenariostill has the potential to reach speeds of up 180 mph. Thestudy
estimated that the Hybrid High Performancescenario would only take
approximately22 minutes longer than the electrifiettain on the Dedicated Use
route. The 130 mph Hybrid High Performarsoenariois approximately 1 hour, 16
minutes faster than auto travel by interstate from Atlanta to Birmingham (Table 10).

Table8: Atlanta-Birmingham Hybrid High Performance Operations

Segment Shared Use | Dedicated Use A L)1
Performance

Rail Distance (miles) 176.0 150.7 150.7
Travel Time (hr : min) 2:46 1:18 1:40
Average Speed (mph) 64 117 90
Frequency (round trips/day) 6 10 10
Estimated Auto Time (hr : min 2:56 2:56 2:56
Travel Time; Auto Time +0:10 -1:38 -1:16
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The study estimated based on the decrease in average speed and increase in
corridor travel time, the revenue for the Hybrid High Performascenariowould
decrease 7.3 percent from the Dedicated Use forecéster to Appendix G) Table

11 shows the estimated ridership and revenue for the Hybrid High Performance
scenariofor 2021, 2030, and 2040 as well as a total ridership and revenue {2021
2040) as compared to Dedicated Use forecasts.



Table9: Atlanta-Birmingham Hybrid High Performance Ridership and Revenu
(2021-:2040 in 2010%)

Hybrid High Performance Dedicated Use
Ridership Ridership

2021 1,805,000 $67,484,000 1,946000 $72791,000

2030 2,039,000 $77,981,000 2,199,000 $84,113,000

2040 2,300,000 $89,644,000 2,481,000 $96,693,000

Total 41,043000 $1571,284000  44,27Q0000 $1,684,837000
| 2a0a

As previously mentioned, the capital costs, operating costs, and maintenance
for the Hybrid High Performancescenario will be significantlyless than the
Dedicated Useoute due to the elimination of the track electrification. This al
results in decreased in vehicle cost since diesel vehicles are also less expensi
fully electrified vehicles.

Table 12outlines the Hybrid High Perbrmance scenario capital cost estimate
compared to the Dedicated Use technolog@apital costs for the 130 mph Hybri
High Performancescenarioare almosttwo-thirds @/3) of those for the 18220
mph electrified steelvheel technology.

Tablel0: Atlanta-Birmingham Hybrid High Performance Rail Capital Costs (201

_ Hybrid High Performancsg Dedicated Use

Total Cost $5,455,325,000 $8,322,897,000
Cost per Mile $35,477,000 $54 399,000

Operating and maintenance costsr the HybridHigh Performancescenariowill
also be reduced from the Dedicated Use estimates due to less required
inspection and maintenancbecause heavy freight trains will not be sharing t
track Table 13illustrates the estimate the Hybrid High Performae scenario
operating and maintenance costs for 202030 and 2040 as well as total operati
and maintenance costs (202040) compared to the Dedicated Use route.




Tablell: Atlanta-Birmingham Hybrid High Performanc&cenaridOperating and
Maintenance Costs (2022040 in $ millions and 2010$)

Hybrid High Performance Rail Dedicated Use
Fixed Variable

2021 $34.4 $31.8 $66.2 $35.0 $44.4 $79.4
2030 $35.8 $31.8 $67.6 $36.6 $44.4 $81.0
2040 $37.2 $31.8 $69.0 $38.1 $44.4 $82.2
Total $751.8 $667.8 $1,420 $767.9 $932.4 $1,700
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Similar to the Shared Usand Dedicated Useroutes the study developedan
operating ratio and benefitost ratio for the HybridPerformancealternative. Teable

14 and Table 1%llustrate the results of these analyses for the three sensitivity
scenarios Conservative, Intermediate and Optimistis compared to the Dedicated
Use route

Tablel2: Atlanta-Birmingham Hybrid High PerformaecScenarioOperating Ratio

Intermediate Optimistic

Hybrid High Performance

2021 1.18 1.85 2.02

2030 1.34 2.00 2.14

2040 1.51 2.13 2.26
Dedicated Use

2021 1.10 1.72 1.87

2030 1.25 1.86 2.00

2040 1.41 2.00 2.12

Tablel3: Atlanta-Birmingham Hybrid High PerformancecenarioBenefitCost
Ratio (20212050)

Hybrid High Performance 0.72 1.28 1.62
Dedicated Use 0.48 0.92 1.13

Initial investigation into the Hybrid High Perfornw@nscenarioindicates that an
incremental approach to highpeed rail may provide significant advantages in the
Atlanta-Birmingham Corridor both in terms of reducing initial capital cost
requirement and increasing benefibst ratios



The study used higlevel estimates for revenue and costs associated with
Hybrid High Performancecenario Therefore, a more detailed analysis of t
alternative is needed to make definitive conclusions regarding the feasibility o
Hybrid High Performancscenario The study recommends that the Hybrid Hi
Performancescenariobe included in the next phase of the passenger rail plan
analysis as a viable technology alternative for passenger rail within the Atl
Birmingham Corridor.

FINAL CONCLUSIONS

Highspeed rail service in the AtlantBirmingham Corridor presents an opportuni
to provide needed transportation solutions and promotes economic developm
While highspeed rail is not the only transportation solution, this study gi
evidence that passenge highspeed rail will provide added mobility an
transportation choices to consumers. Higpeed rail can provide more efficie
and costeffective means to consumers, providing added connectivity to m
cities such as Atlanta and Birmingham throughmaotercial centers and
nationd/international destinations.

This study illustrates that although the initial investment in hsgleed rail is
significant, the mobility and economic opportunities offered by this new mode
also significant. Based on thanalyss findings, this study determines that hig
speed rail is feasible in the AtlanBirmingham Corridor It is further
recommencakd that a Tier 1 NEPA Document and Service Development Pla
pursued for higkspeed rail service within the corridor.This analysis shoul
continue to address a range of technology alternatives including the Hybrid
Performance implementation approach.
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BACKGROUND AND PURPOSE

The purpose of this HigBpeed Rail Plammg Study is to evaluatéhe feasibility of
high-speed rail for three corridors in the southeastern United States. The corri
are as follows:

1 Atlanta, GA to Birmingham, AL,
1 Atlanta, GA to Macon, GA to Jacksonville, FL; and
1 Atlanta, GA to ChattanoogalNTo Nashville, TN thouisville, KY

The feasibility of implementing and operating higlreed and intercity passenge
rail was examined within each corridor for Emerging F8gleed Rail (3210 mph)
and Express Hig8peed Rail (18220 mph) in all threeorridors; and Maglev (220
mph) in the AtlantaChattanoogaNashvilleLouisville corridor.

A representative route was elected for each corridor for both Emerging-Siigied
Rail (Shared Use) with speeds up to19® mph, and Express Hi@peed Rail
(Dediated Use) with speeds up to 1220 mph. Additionally, Maglev technolog
was included in the Atlant&€hattanoogaNashvilleLouisville Corridor. It should b
noted that the representative routes are not preferred or recommend
alternatives, but are presded as an example of an alternative to devel
NEBlIaz2ylrofS SadAYl (Sa-spded Kbl eifodrfanceO 2 B
representative route may have a variety of specific alignments that will be anal
through the NEPA process, should the route élested for future analysis.

Emerging Higispeed Rail generaligvolves utilizing an existing rail corridor owne
and operated by a freight railroad. Thigoe of serviceis also commonly callec
G{ KI'NSR¢ ® -eledrik Blta8din Technologys poposed for Shared Use
corridors due to curvatur@nd topographyon theseroutes and typically achieves
top speeds of 910 mph

Express Higlspeed Rail achieves top speeds from 180 to 220 mph on compl
gradeseparated, electrified, dedicated tragwith the possible exception of som
shared rightof-way in terminal areas). Express Higppeed Rail intends to reliev
air and highway capacity constraints. In this report, Express-$pged Rail is
NEFSNNBR (2 a4 a5SRAOFISR !'aS¢o

Magnetic Levitationabbreviated as Maglev, was only considered along the Atla
ChattanoogaNashvilleLouisville corridor, per special permission from the Fede



Railroad Administration (FRA). Maglev is an advanced train technology in which
magnetic force lifts, propels,na guides a vehicle over a Guideway. Maglev permits
cruising speeds between 250 and 300 mph. This alternative also involves
establishing a new passenger rail corridor, designated solely to-dpgéd
passenger rail service.

PURPOSE AND OBJECTIVE

The oveall purpose of this study is to determine the relative feasibility of each
corridor with regards to capital costs, funding and financing opportunities,
operation and maintenance costs, ridership and revenue, operating ratios and
benefit-cost analysis. Ehccorridor is studied independently of one another, and
the feasibility of each corridor is dependent upon the potential benefits anticipated
from investment in transportation between the major cities and along each of the
corridors.

CORRIDOR DESCRIPTION AND HISTORY

The AtlantaMaconJacksonville corridor extendsom the proposed downtown
Atlanta Multi Modal Passenger Terminal (MMPT) to Hartsfieickson Atlanta
International Airport (HJAIA) to Macon, GA, Savannah, GA and downtown
Jacksonville, FL. Th&tlantaMaconJacksonville Corridor is a variation of the
federally designated highpeed rail corridor. The original corridor travels from
Atlanta, Macon, Jesup, Georgia and Jacksonville, Florida. This route was included in
the route alternative analysj however, the route including Savannah, GA was
chosen based on the increase in ridership and revenue associated with the higher
population. The Savannah metropolitan statistical area (MSA) ifotivéh largest
travel market in the state of Georgia, atite Savannah to Jacksonville Corridor is
also part of the federalbigesignated Southeast High Speed Rail Corridor (SEHSR).

There are two multmodal projects underway in Atlanta and Jacksonville that
support the potential need for highpeed rail servickbetween the two cities. In
Atlanta, the Atlanta MMPT is proposed in downtown Atlanta. Jacksonville, FL is also
proposing a new muhkmodal terminal for downtown Jacksonville that will
accommodate both intercity rail and local transit and ground transptioh
alternatives.

REPRESENTATIVE ROUTE DEVELOPMENT

One of the first steps for this feasibility study was to identify representative corridor
routes for each study corridor Once the representative routes were established,
capital costs, forecast ridergh revenues, operating costs, operating ratio, benefit
cost ratio and other comparative factovgere calculated

A highlevel screening analysis was applied ttee AtlantaMaconJacksonville
Corridor to identify a representativeroute for each technolog for further



evaluation. Representativeoutes were identified for: 1) 9010 mph Emergin
High-Speed RaiShared Usedn a shareelse freight corridorand 2) 186220 mph
Express Higlbpeed Rai[Dedicated Usepn a dedicated, fully gradseparated
coridor. The screening and analysis methodologgnployed to identify a
representativeroute for each operating technology consstof four steps:

1. ldentify the initial universe of route alternatives for each operati
technology based on identifying thoseoutes which provide basi
connectivity for each of the major city pairs;

2. Screen the initial universe of route alternatives using both quantitative
qualitative factors to identify a representative route for each technolo
Representative routes werehosen primarily based on the followin
quantitative and qualitative factorso deliver the highest level of servic
with the least public and environmental cost

1 Route alternative geometry and travel time,

1 Route alternative freight traffic density (for &ted Use routes),

1 Stakeholder knowledge and input on route alternative issues

opportunities, and

1 Intermodal connectivity through potential stations.
These routes contain several alignment alternatives that would be fur
analyzed through the NEPAgeess, should the corridors pass the feasibil
threshold,;

3. Further refine representative route alignments based upon a more det
analysis including: service goals including travel time, station location
accessibility, operating feasibility, engereng feasibility, and cost factor
and

4. Evaluate each representative route in terms of its feasibility with regar
capital costs, forecast ridership, revenues, operating costs, operating r
benefit-cost ratio and other comparative factors.

CORRIDOR EVALUATION

The AtlantaMaconJacksonville&Sorridor connects Atlanta, Macon and Savann
Georgia with Jacksonville, FloridRepresentative routes for 110 mph Shared
and 1806220 Dedicated Use corridor operations were identifiedsed on a
technicalanalysisand stakeholder review of the corridoThe selected routesare
shown in Figure 1 on pades4, along with alternatives that were reviewed

Shared Use Route Representative Route: 110 mph, {Biestlic Technology:

1 NS S.ine from Atlanta, Gargia to Macon, Georgia,

1 GeorgiaCentral Railroadfrom Macon, Georgia to Savannah, Georgia;

71 Partially d@andoned CSXT -Bine from Savannah, Georgia to Callah
Florida; and



1 CSXT Aine from Callahan, Florida to Jacksonville, Florida.

The Shared Usmute proposes a total of seven potential stations including Atlanta
MMPT, HJAIA, Griffin, Macon, Savannah, Brunswick, and Jacksonville.

Dedicated Use Representative Route: -280 mph, Electrified Ste@/heel
Technology:

Theproposed Dedicated Use routeigerally follows Interstate 75-15) and the NS
DNAFTFAYWSa&{ FNRBRY ! {dttydl G2-16afrod2Maontby R Ly G S
Savannah. There is one primary opportunity for a Dedicated Use route between

Savannah and Jacksonville following the partidiigrmloned CSXTFL$e. There are

two routing options, then, entering the Jacksonville metropolitan area. The first

option is to continue following the CSXAiBe from Savannah through Brunswick

into Jacksonville providing access to the Jacksonville natenal Airport, but

bypassing the existing Jacksonville Amtrak station. The second option provides a

transition from the CSXFL$ne to the CSXT-lAne just north of the city. This option

would access the Amtrak station, but bypass the Jacksonvidenktional Airport.




Figurel: Atlanta-Macon-Jacksonville Representative Routes and Stations
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OPERATING PLAN

Operating plas and scheduls were developed for the Shared Use and Dedicated
use routes. The AtlantlaconJacksonville Corridor Shared Usate will havean
average speed of 7 mph and will take approximatel§y hours and19 minutes to
travel the corridor,6 minutes faster than auto travel time using the Interstate
highway. Although dieseklectric equipment technology can provide top speeds
110 mph, curves and station stops reduce average spe€ts. Dedicated Us&380-

220 mph routewill have an average speed a8Ilmph and will take2 hour and49
minutes to travel theB68 mile corridorg a 2 hour and 3%ninute travel time savings
over aub travel The frequencies were established to create a balance between
ridership and operating and maintenance costs.

Tablel: Atlanta-Macon-Jacksonville Operating Plans

Rail Distancémiles) 4086 368.1
Travel Timéghr : min) 5:18 2:49
Average Spee(mph) 77 131
Frequencyround trips per day) 8 14
Estimated Autdrime(hr : min) 5:24 5:24
Travel Time Auto Time -0:06 -2:35

RIDERSHIP AND REVENUE

Thestudydevelopedthe annual ridership and revenderecastsfor both the $iared

Use and Dedicated Ugeutes. The ridership and revenue analydsmonstrated

that lower fare structures produce higher ridership levels, but generate lower
revenues. Therefore, in order to optimize and balance riderstggenue, and
overall tranportation system benefits (consumer surplusldy concluded that a
$0.28/mile fare structure for Shared Use and $0.40/mile for Dedicatedré&fsdted

in optimum balanceTable2 and Figure 2llustrate ridership and revenue for years
2021, 2030 and 2040savell as total ridership angtvenue (202-2040) for thetwo
representative routes The table and graph show that an increase in level of service
and higher travel speeds associated with the 220 mph Dedicated Use corridor
service results in an increase both ridership and revenue for the corridor. The
graph also indicates that while ridership may not increase substantially between
Shared Use and Dedicated Use technologies, higher fare usedresults in a
significant increase in the overall revenue.




Table2: Atlanta-MaconJacksonville Total Ridership and Revenue (2QR40 in
2010%)

Shared Use Dedicated Use
Ridership Ridership

2021 2,011,000 $109,776,000 2,355,000 $181,193,000
2030 2,353,000 $133,908,000 2,745,000 $218,512,000
2040 2,732,000 $160,723,000 3,178,000 $259,978,000

Total 47,430000  $2,704,983000 55,330000 $4,411,712000

Figure2: Atlanta-Macon-Jacksonville Total Ridership and Revenue (22R40 in
2010%)
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CAPITAL COSTS

The AtlantaMaconJacksonville Corridaeflected the lowest cost per mile of th
three study corridors. This is due to the flat terrain and relatively straight geom
of both the Shared Use and Dedicated routes. Talaled Figure 3 outline the tota
capital costs and costs per mile for 8t Use and Dedicated Use routeBhe high
Dedicated Use costs are mostly associated with the electrification of the t
comprising about 25 percent of the total capital cost and a significant portion o
operations and maintenance costs as well.

Table3: Atlanta-MaconJacksonville Total Capital Costs (2010%)

_ Shared Use Dedicated Use

Total Cost $4,966,849,000  $16,144,036,000
Cost per Mile $11,492,000 $41,323,000




Figure3: Atlanta-Macon-Jacksonville Total Capital Costs (2010%)
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OPERATING AND MAINTENANCE COSTS

Table 4 shows a breakdown of variable and fixed costing categories used to
calculated total operating maintenance costs. Tabl#ustrates the operating and
maintenance costs for 2021, 2030 and 2040 as well as total costs-22a®). Total
Shared Use operating and maintenance costs equate to approximately $2.1 billion
compared to the Dedicated Use estimate of $4.1 billion for the same time period.

Table4: Fixed and Variable Operating and Maintenance Categories

Variable Costs

TrainCrew

On-Board Services

Equipment Maintenance

Fuel or Energy

Insurance

Call Center

Credit Car + Travel Agency Commissions
Stations

Track and Electrification Maintenance
Administration and Management




Table5: Atlanta-MaconJacksonwie Total Operating and Maintenance Costs
(20212040 in $ millions and 2010%)

Shared Use Dedicated Use

2021 $60.1 $35.6 $95.7 $109.1 $80.9 $190.1
2030 $62.8 $35.6 $98.5 $113.9 $80.9 $194.8
2040 $65.6 $35.6 $101.2 $118.7 $80.9 $199.6

Total $1,320 $747.6 $2,067 $2,392 $1,699 $4,090

CORRIDOR EVALUATION

Highspeed rail service in thetlanta-MaconJacksonvill&orridor was evaluated by
usingboth operating ratie and benefitcost analyses The study evaluatedthree
scenariosConservative, Intermediate ar@dptimistic,to show the impact of a rang
of ridership, revenue, capital and operating cost estimates typically encounter
a feasibilitylevel study Unadjusted base forecasts for ridership, revenueitza
and operating costs were used for the Conservative scenario. Base ridershi
revenue estimates were increased for Dedicated Use corridors to establis
Intermediate and Optimistic scenarids.Operating costs were adjusted by th
appropriate rdership drivers. Capital cost estimates were adjusted downwar
the Intermediate and Optimistic scenarios for all technologies

hLISNY GAy3 wlk GA2

Both the90-110 mph Shared Use and 1820 mph Dedicated Use representati
routes performed well under eacbf the three sensitivity scenarios, all operati
above a 1.0 ratio as outlined in Tale It is notable that significant operatin
revenue surpluses are shown for both technologies during the first yea
operation in 2021 using even the most conseivatidership and revenue forecas
The revenue surpluses then steadily increase over thge20 planning period to
2040. This provides a strong incentive for potential private sector investors
operators.

8 Ridership adjustments for Intermediate and Optimistic Scenarios were only made for Dedicated Use
180220 mph electrified, stealheel and Maglev technologies (Maglev in Atlahtauisvile corridor only) base
on a peer review of regional and national high speed rail corridor studies. No scenario ridership adjustm
made for Shared Use corridor diesdéctric technology results based on a peer review of other shal
corridor studies.



Table6: Atlanta-MaconJacksonville Opating Ratios (202312050)

Intermediate Optimistic

Shared Usé

2021 1.25 1.25 1.25
2030 1.48 1.48 1.48
2040 1.73 1.73 1.73
2021 1.14 1.83 2.04
2030 1.35 2.00 217
2040 1.56 2.15 2.29
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Similar to operating rabs, the study evaluated the benefitcost ratio for the two

representative routegind all three sensitivityscenarios. The resulis Table7 show

that the Shared Useoute alternative has benefitost ratio of 1.0 or more for both
the Intermediate and Ogmistic scenarios and thBedicated Useoute alternative

has a beneficost ratio greater than 1.0 for the Optimistic scenario.

Table7: Atlanta-Macon-Jacksonville Benefi€ost Ratios (2022050)

Shared Use 0.92 1.00 1.07
Dedicated Use 0.49 0.93 1.12

KEY FINDINGS

The Shared Use and Dedicated Use alternatives perform well under the operating

ratio analysis, resulting in ratios well above 1.0 for all three scenarios. This indicates

strong operations with lower &®ciated risks to owners and operators. Positive

operating ratios indicate an ability to pay down debt services and bonds, and can

lead to reduced reliability on public investment subsidies. Additionally, operating

surpluses on an annual basis may fifancl  a N} Af YI Ay iSyl yOS ¥FdzyF
investment in future years for capital maintenance costs. Positive operating ratios
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adjustment was made foBhared Use corridor dieselectric technology results based on a peer review of other

shareduse corridor studies.




will likely spark private sector investment interest in the corridor, provid
additional funding opportunities.

The benefitcost results show ratios greater than 1.0 for both Shared Use
Dedicated Usefor the Optimistic scenario and well as for the Shared U
Conservative scenario

It should be noted that this feasibility study includes very Heytel data and
estimates A more detailed corridor analysis with more definitive study boundar
travel demand models, and cost estimates, could yield a better beoesit
evaluationnarrowing the range of estimates

Taking into account thdoth operating ratios and bendfcost ratios, thestudy
recommends that the results of this analysis be used tops@lrities for future
state planning andcorridor development activities. In particular, this study fin
that high speed rail service is feasible in the AtlaMiaconJacksonvilleCorridor.

¢tKS aiddzRé RS@St2LISR |y | RRdcénar® didcisse
in detail below that further supports the above conclusionBhis alternative ha
the potential to reduce initial capital costs and posiy impact thebenefit-cost
analysisvhile maintaining the ability to achieve higher speeds along the corrido

HYBRID HIGH PERFORMANCE SCENARIO

One of the results from the Shared Use and Dedicated Use analyses w.
AYUGNRBRAzOGAZ2Y 2F | datkadpatid dR the initibl Eapitdl/costs
(compared to the Dedicated Use) while improving the travel speeds (compar
the Shared Use), thus positively impacting the operating ratio and beresit
analysis. While some analyses were completed for thieridlyHigh Performanc
scenarig there was insufficient data available for a full analysis to be comple
Therefore, more performance and financial details regarding the Hybrid
Performancescenariowill need to be explored through the NEPA proce3sis
feasibility study intends to introduce the concept of the Hybrid High Perform
scenarioand provide a higievel feasibility estimates based on the results fou
during the Shared Use and Dedicated Use analyses. These estimates include:

Operatinal estimates;

Ridership and revenue;

Capital Costs; and

Operating and Maintenance Costs.

=A =4 =4 =4

From these estimates, the study calculates the Hegrel operating ratio and
BenefitCost ratio to compare against the previously identified Shared Use



Dedicatal Use ratios to determine if the Hybrid High Performascenarioshould be
included in a future NEPA analysis.

The study developed a Hybrid High Performanseenariothat provides a level of
service between Shared Use and Dedicated Use, utilizing fatlg-geparated track
geometry with no sharedise freight operations.However, rather than electrified
high-speed technology, thedybrid High Performancecenariowould implement
dieselelectrictilt technology initially, andvhen ridership and revenue imease in
later operating years, itan beupgraded to a fully-electrfied system, obtaining
travel speeds of 220 mph or more.

One of the main benefits of theHybrid High Performancescenario include
significantly lower capital costs compared to the 28D mph electrified technology
assumed for the Dedicated Ugeute. However, the Hybrid High Performance
scenarig which utilizedieselelectric tilt traintechnology, still has the potential to
reach speeds of up td30 mph. Thestudy estimated that the Hybrid High
Performancescenariowould take approximatelft hour, 7 minutes longer than the
electrified train on the Dedicated Useoute. The Hybrid High Performance is
approximately 1 hour, 29 minutes faster than auto travel by interstate from Atlanta
to JacksonvilleTiable8).

Table8: Atlanta-MaconJacksonville High Performance Operations

Segment Shared Use | Dedicated Use A L)
Performance

Rail Distance (miles) 4086 368.1 368.1
Travel Time (hr : min) 5:18 2:49 3:55
Average Speed (mph) 77 131 94
Frequency (round trips/day) 8 14 14
Estimated Auto Time (hr : min 5:24 5:24 5:24
Travel Time; Auto Time -0:06 -2:35 -1:29
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The study estimated based on the decrease in average speed and increase in
corridor travel time, the reenue for the Hybrid High Performanseenariowould
decrease 19.21 percent from the Dedicated Use forecéstfer to Appendix G)
Table9 shows the estimated ridership and revenue for the Hybrid High Performance
scenariofor 2021, 2030, and 2040 as wel a total ridership and revenue (2021
2040) as compared to Dedicated Use forecasts.




Table9: Atlanta-MaconJacksonville High Performance Ridership and Revenu
(20109%)

Hybrid High Performance Dedicated Use
Ridership | _Revenue | Ridership |  Revenue |

2021 2,061,000 146,386,000 2,355,000 $181,193,000
2030 2,402,000 176,536,000 2,745,000 $218,512,000
2040 2,781,000 210,036,000 3,178,000 $259,978,000
Total 48,414000  $3,564,222000 55,330000 $4,411,712000

| 2a0a

As previously mentioned, the capital costgerating costs, and maintenance cos
for the Hybrid High Performancescenario will be significantly less than th
Dedicated Useoute due to the elimination of the track electrification. This al
results in decreased in vehicle cost since diesel v@hile also less expensive th
fully electrified vehicles.

Table D outlines the Hybrid High Performancescenario capital cost estimate
compared to the Dedicated Use technolog@apital costs for the 130 mph Hybri

technology alternative are almostalf of those for the 18220 mph electrified
steelwheel technology=

Tablel0: Atlanta-Macon-Jacksonville High Performan&cenaricCapital Costs

(2010%)
Total Cost $8.904,394000 $16,144,036,000
Cost per Mile $22,792,000 $41,323,000

Operating and maintenance costsr the Hybrid High Performancscenariowill
also be reduced from the Dedicated Use estimates due to less required
inspection and maintenancbecause heavy freight trains will not be sharing t
track Table 1 illustrates the estimate the Hybrid High Performancgenario
operating and maintenance costs for 202030 and 2040 as well as total operati
and maintenance costs (202040) compared to the Dedicated Use route.



Tablell: Atlanta-Macon-Jacksonville Hybrid High Performan&eenario
Operating and Maintenance Costs (202040 in $ millions and 20103%)

Hybrid High Performance Rail Dedicated Use

2021 $114.6 $50.2 $164.7 $109.1 $80.9 $190.1
2030 $118.4 $50.2 $168.6 $113.9 $80.9 $194.8
2040 $122.3 $50.2 $172.4 $118.7 $80.9 $199.6
Total $2,487 $1,054 $3,541 $2,392 $1,699 $4,090

CSlIraAoAfAlGe 9@t ftdz GA2Y

Similar to the Shared Usand Dedicated Useroutes the study developed an
operating ratio ad benefitcost ratio for the HybridPerformancealternative. Table

12 and Table 3 illustrate the results of these analyses for the three sensitivity
scenarios Conservative, Intermediate and Optimistis compared to the Dedicated
Use and Maglev routes

Table 12: Atlanta-Macon-Jacksonville Hybrid High Performan&eenario
Operating Ratio

Intermediate Optimistic
Hybrid High Performance

2021 1.03 1.66 1.86

2030 1.21 1.95 2.17

2040 1.41 2.18 2.39
Dedicated Use

2021 1.14 1.83 2.04

2030 1.35 2.00 2.17

2040 1.56 2.15 2.29

Tablel3: Atlanta-Macon-Jacksonville Hybrid High Performan&eenariodBenefit
Cost Ratio (2022050)

Hybrid High Performance 0.63 1.21 1.48
Dedicated Use 0.49 0.93 1.12

Initial investigation into the Hybrid High Performanseenarioindicates that an
incremental approach to highpeed rail may provide significant advantages in the
Atlanta-MaconJacksonvilleCorridor both in terms of reducing initial capital cost
requirements andncreasing the benefitost ratios




The study used higlevel estimations for revenue and costs associated with

Hybrid High Performancecenario Therefore, a more detailed analysis of t
alternative is needed to make definitive conclusions regagydhe feasibility of the
Hybrid High Performancecenario.The study recommends that the Hybrid Hi
Performancescenariobe included in the next phase of the passenger rail plan
analysis as a viable technology alternative for passenger rail witl@nAtlanta

MaconJacksonville Corridor.

FINAL CONCLUSIONS

Highspeed rail service in the AtlantdaconJacksonville Corridor presents
opportunity to provide needed transportation solutions and promote econo
development. While higispeed rail is nothe only transportation solution, thi
study gives evidence that passenger hggeed rail will provide added mobility an
transportation choices to consumers. Higpeed rail can provide more efficie
and costeffective means to consumers, providingdadl connectivity to major
cities such as Atlanta and Birmingham through commercial centers and nati
international destinations.

This study illustrates that although the initial investment in hsgleed rail is
significant, the mobility and econombpportunities offered by this new more ar
significant. Based on the analgdindings, this study determines that higheed
rail is feasible in the Atlant®aconJacksonville Corridor It is further

recommendakd that a Tier 1 NEPA Document and Senbevelopment Plan b
pursued for higkspeed rail service within the corridor.This analysis shoul
continue to address a range of technology alternatives including the Hybrid

Performance implementation approach.
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BACKGROUND AND PURPOSE

The purpose of this HigBpeed Rail Planning Study is to evaluat feasibility of
high-speed rail for three corridors in the southeastern United States. The corri
are as follows:

1 Atlanta, GA to Bmingham, AL,
1 Atlanta, GA to Macon, GA to Jacksonville, FL; and
7 Atlanta, GA to Chattanooga, TNNashville, TN thouisville, KY

The feasibility of implementing and operating higireed and intercity passenge
rail was examined within each corridor feBmerging Higtspeed Rail (3210 mph)
and Express Hig8peed Rail (18220 mph) in all three corridors; and Maglev (22(
mph) in the AtlantaChattanoogaNashvilleLouisville corridor.

A representative route was elected for each corridor for both EmergigySpeed
Rail (Shared Use) with speeds up to-19® mph, and Express Higpeed Rail
(Dedicated Use) with speeds up to 1320 mph. Additionally, Maglev technolog
was included in the Atlant&€hattanoogaNashvilleLouisville Corridor. It should b
noted that the representative routes are not preferred or recommend
alternatives, but are presented as an example of an alternative to deve
NEFaz2ylFroftS SadAyYl (Sa-spded Xl ifodranced 204
representative route may have a variaty specific alignments that will be analyze
through the NEPA process, should the route be selected for future analysis.

Emerging Higispeed Rail generaligvolves utilizing an existing rail corridor owne
and operated by a freight railroad. Thigoe of serviceis also commonly callec
G{ KI'NBSR¢ ® -eledrik Blta8din Technologys proposed forShared Use
corridors due to curvatur@and topographyon theseroutes and typically achieves
top speeds of 910 mph

Express Higlspeed Rail achieseop speeds from 180 to 220 mph on complete
gradeseparated, electrified, dedicated track (with the possible exception of sg
shared rightof-way in terminal areas). Express Higbeed Rail intends to reliev
air and highway capacity constraints. this report, Express HigBpeed Rail is
NEFSNNBER (2 Fa a5SRAOFGSR | aS¢o



Magnetic Levitation, abbreviated as Maglev, was only considered along the Atlanta
ChattanoogaNashvilleLouisville corridor, per special permission from the Federal
Railroad Administridon (FRA). Maglev is an advanced train technology in which
magnetic force lift, propel, and guide a vehicle over a Guideway. Maglev permits
cruising speeds between 250 and 300 mph. This alternative also involves
establishing a new passenger rail coord designated solely to higépeed
passenger rail service.

PURPOSE AND OBJECTIVE

The overall purpose of this study is to determine the relative feasibility of each
corridor with regards to capital costs, funding and financing opportunities,
operation and maintenance costs, ridership and revenue, operating ratios and
benefit-cost analysis. Each corridor is studied independently of one another, and
the feasibility of each corridor is dependent upon the potential benefits anticipated
from investment in trangortation between the major cities and along each of the
corridors.

CORRIDOR DESCRIPTION AND HISTORY

The AtlantaChattanoogaNashvilleLouisville corridor extends between the
HartsfieldJackson Atlanta International Airport-IAIA) and Downtown Louisvijlle

KY. As documented the Georgia State Rail Plahe AtlantaChattanoogaCorridor

has been a subject of study for over 10 years and was part of the GDOT 1997
Intercity Rail Plan. The Atlanta Regional Commission (ARC) analyzed the corridor
from 1999 to 2003. Currently, the State of Georgia is preparing a Tier | EIS
considering 180 mph higspeed rail and Maglev within the corridor. The State of
Tennessee prepared a State Rail Plan in 2003, hadKentuckyTransportation
Cabinet (KYTC) State Rail Plars e@mpleted in 2002 Both the Tennessee and
Kentucky State Rail Plans explored options and the opportunity for-dpgld
service. These plans link Chattanooga, Nashville, and Louisville, KY.

REPRESENTATIVE ROUTE DEVELOPMENT

One of the first steps for tkifeasibility study was to identify representative corridor
routes for each study corridor Once the representative routes were established,
capital costs, forecast ridership, revenues, operating costs, operating ratio, benefit
cost ratio and other compative factorswere calculated

A highlevel screening analysis was appliedthe Atlanta-ChattanoogaNashville
LouisvilleCorridor to identify a representativeoute for each technology for further
evaluation. Representativeoutes were identified for:1) 90110 mph Emerging
High-Speed Rai(Shared Usepn a shareduse freight corridor;2) 186220 mph
Express Higspeed RailDedicated Usepn a dedicated, fully gradseparated
corridor; and 3)220+ mph Maglev on a dedicated, fully greskparated cordor.



The screening and analysis methodolagyployedto identify a representative
route for each operating technology congsstof four steps:

1. Ildentify the initial universe of route alternatives for each operati
technology based on identifying those utes which provide basi
connectivity for each of the major city pairs;

2. Screen the initial universe of route alternatives using both quantitative
qualitative factors to identify a representative route for each technolo
Representative routes were oken primarily based on the followin
quantitative and qualitative factorso deliver the highest level of servic
with the least public and environmental cost

1 Route alternative geometry and travel time,

1 Route alternative freight traffic density (for SkearUse routes),

1 Stakeholder knowledge and input on route alternative issues

opportunities, and

1 Intermodal connectivity through potential stations.
These routes contain several alignment alternatives that would be fur
analyzed through the NEPA pess, should the corridors pass the feasibil
threshold,;

3. Further refine representative route alignments based upon a more det
analysis including: service goals including travel time, station location
accessibility, operating feasibility, enginaegy feasibility, and cost factor
and

4. Evaluate each representative route in terms of its feasibility with regar
capital costs, forecast ridership, revenues, operating costs, operating r
benefit-cost ratio and other comparative factors.

CORRIDOR EVALUATION

The epresentativeroutes were identified based on a technical and stakehol
review of the corrido. The selected routes aghown in Figure 1 on pades4,
along with alternatives that were reviewed

The Shared Useute follows the CSXToute, with potential stations atHartsfield
Jackson International Airport (BAIA) Atlanta Multi-Modal Passenger Termin
(MMPT), Cumberland/Galleria, Marietta, Cartersville, Dalton, Lovell Airport Fi
Downtown Chattanooga, Murfreesboro, Nashvilleeimational Airport, Downtown
Nashville, Bowling Green, Elizabethtown, Louisville International Airport,
Downtown Louisville The Dedicated Us®ute uses the same stations as Shar
Use, with the exception ahe Marietta station due to station locath and route
proximity.

The Dedicated Ugklaglev route follows I-75 from Atlanta to Chattanooga;24
from Chattanooga to Nashville, an®&% from Nashville to Louisvillelhe Atlanta to



Chattanooga segment is the same as that used in the Tier BElSthe Shared Use
and Dedicated Use routes use viaduct structusegering and exiting Atlanta
Chattanooga, Nashville, and Louisville.




Figurel: Atlanta-ChattanoogaNashvilleLouisville Representative Routes and

Stations
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OPERATING PLAN

Operating plaos and schedulswere developedfor the Shared Use, Dedicated Use,
and Maglev corridors TheAtlantaChattanoogaNashvilleLouisvilleCorridor Shared
Useroute will have an average speed 02 mph and will take approximatelfyhours
and 55 minutes to trawel the corridor,1 minute slowerthan auto travel time using
the Interstate highway.The Dedicated Usmute will have an average speed d22
mph and will take3 hours and 3 minutes to travel the 428mile corridor,
substantially quicker than drivingthe Maglev operationill have an average speed
of 143mph and will take8 hours and 2 minutes,083minutes quicker than Dedicated
Use and almost 4 hours quicker than automobile travEthe frequencies were
established to create a balance between ridershij @perating and maintenance
costs

Tablel: Atlanta-ChattanoogaNashvilleLouisville Operating Plans

Rail Distancémiles) 489.8 428.2 428.2

Travel Timéhr : min) 6:55 3:32 3:02

Average Speetph) 72 122 143
Atlantar 16 o8 o8

Frequerty Chattanooga
(round trips Chattanooga

per day) Nashville L 2L 2L
Nas_hw_lle 5 12 12
Louisville
Estimated Autdlime(hr : min) 6:54 6:54 6:54
Travel Time; Auto Time +0.01 -3:22 -3:52

RIDERSHIP AND REVENUE

The study determined the annual ridership and revenue for the Shared Use and
Dedicated UsiMaglev routes The ridership and revenue analysis suggested that
lower fare structures produce higher ridership levels, but generate lower revenues.
Therefore, in order to optimize andalance ridership and revenuand overall
transportation system benefits (consumer surplus) studyncluded that the
$0.28/mile fare structure for Shared Use and $0.40/mile for Dedicated Wsglev
resulted in the optimum balance Table 2 and Figure Z2llustrate ridership and
revenue for years 2021, 2030 and 2040 as well as total ridershipexedue (202-
2040) for thetwo representative routs. The table and graph show that an increase
in level of service and higher travel speeds results in an inergaboth ridership

and revenue for the corridor. The graph also indicates that while ridership may not
increase substantially between Shared Use and Dedicated Use/Maglev technologies,
the higher fare usedesults in a significant increase in the overallenue.



Table2: Atlanta-ChattanoogaNashvilleLouisville Total Ridership and Revenue
(2021-:2040 in 2010%)
-
202 4,380000  $175529000  4,715000  $267,084000  4,949000  $284,385000
2030 5,060,000  $211,849,000 5,491,000  $321,712,000 5,764,000  $337,733,000
2040 5,816,000  $252,205,000 6,353,000  $382,410,000 6,669,000  $401,454,000
Total 101,962,000 $4277,336000 110,677,000 $6494,937000 116,189,000 $6,818,384000

Figure2: Atlanta-ChattanoogaNashvilleLouisville Total Ridership and Revenu
(2021-2040in 20109
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CAPITAL COSTS

The AtlantaChattanoogaNashvlle-Louisville Corridor capital costs considered t
mountainous terrain and geometry of the track and corridbable3 and Figure 3
outline the total capital costs and costs per mile for Shared Use and Dedi
Use/Maglev routes.The high Dedicated @sand Maglev costs are mostly tied

the electrification of the trackgomprisingabout 25 percent of the total capital co
and a significant portion of operating and maintenance costs as well.

Table3: Atlanta-ChattanoogaNashvilleLouisville Total @pital Costs (2010%)

Total Cost $11,589,054,366 $32,675,809,000 $43,030,000,000
Cost per Mile $26,978,000 $76,304,000 $100,490,000




Figure3: Atlanta-ChattanoogaNashvilleLouisville Total Capital Costs (2010%)
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OPERATING AND MAINTENANCE COSTS

Table 4 shows a breakdown of variable and fixed costing categories used to
calculate total operating and maintenance costs. Tdbikustrates the operating

and maintenance costs for 2021, 2030 and 2040 as well as total @2%Z040).
Shared Use operating and maintenance costs equate to approximately $2.8 billion
compared to the Dedicated Use estimate of $5.8 billion and Maglev estimate of $4.5
billion for the same time period.

Table4: Fixed and Variable Operating and Maenance Categories

Variable Costs

Train Crew

On-Board Services

Equipment Maintenance

Fuel or Energy

Insurance

Call Center

Credit Car + Travel Agency Commissions
Stations

Track and Electrification Maintenance
Administration and Managment




Table5: Atlanta-ChattanoogaNashvilleLouisville Total Operating and
Maintenance Costs
(20212040 in $ millionsand 20103

Shared Use Dedicated Use

2021 $88.0 $40.6 $1286 $1688 $101.6  $270.4 $95.1 $974 $192.4
2030 $91.8 $40.6 $132.4  $175.3 $101.6  $276.9 $113.8 $98.0 $211.8
2040 $96.0 $40.6 $136.6  $182.4 $101.6  $284.0 $134.7 $98.8  $233.5
Total $1,928 $852.6 $2,780  $3,681 $2,134  $5,814 $2,391 $2,059 $4,449

CORRIDOR EVALUATION

Highspeed rail service in thetlanta-ChattanoogaNashvilleLouisvilleCorridor was
evaluated by usig both operating ratie and benefitcost analyses The study
evaluated three scenarip€onservative, Intermediate andptimistic,to show the
impact of a range of ridership, revenue, capital and operating cost estim
typically encountered in feasiiiij-level analysis. Unadjusted base forecasts
ridership, revenue, capital and operating costs were used for the Conserv
scenario. Base ridership and revenue estimates were increased for Dedicate
corridors to establish the Intermediate angfimistic scenarios.

hlJSNI GAy3 wlk (GA?2

The 90-110 mph Shared Use, 1820 mph Dedicated Use and 220+ mph Mag
representative routes performed well under each of the three sensitivity scena
all operating above a 1.0 ratio as outlined in Tailelt s notable that significant
operating revenue surpluses are shovor all three technologies during the firs
year of operation in 2021 using even the most conservative ridership and rev
forecasts. The revenue surpluses then steadily increase ove2CHyear planning
period to 2040. This provides a strong incentive for potential private se
investors and operators.

5 Ridership adjustments for Intermediate and Optimistic Scenarios were only made for Dedicated Use
180-220 mph electrified, stealheel and Maglev technologies based on a peer review of regional and na
high speed rail corridor studies. No scenario ridership adjustment was made for Shared Use corrido
electric technology results based on a peer review of other shaseccorridor studies.



Table6: Atlanta-Louisville Operating Ratios (2022040)

Intermediate Optimistic

Shared Usg

2021 1.49 1.49 1.49
2030 1.74 1.74 1.74
2040 2.01 2.01 2.01
2021 1.21 1.95 2.16
2030 1.39 2.23 2.45
2040 1.62 2.40 2.58
2021 1.75 2.23 2.35
2030 1.91 2.38 2.49
2040 2.06 2.51 2.61
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Similar to operating ratios, thstudy evaluated the benefitcost ratio for the three
representative routegndall three sensitivityscenarios. The resulis Table7 show
that the Shared Use does not demonstrateébenefitcost ratio over 1.0 for any of
the sensitivity scenario€)edicated Usshows a knefit-cost rationear 1.0 for the
Optimisticscenario; Maglev does natemonstratea benefitcost ratio over 1.0 for
any of the sensitivity scenarios.

Table7: Atlanta-Louisville BenefdCost Ratios (2022050)

Shaed Use 0.71 0.78 0.85
Dedicated Use 0.40 0.78 0.96
Maglev 0.34 0.65 0.80

6{ KNSR !a48S 2LSNIidAy3a NIGA2a RAR y20 OFNE 0Si6SSy GKS (KN
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adjustment wa made for Shared Use corridor diestctric technology results based on a peer review of other

shareduse corridor studies.




KEY FINDINGS

The Shared Use, Dedicated Use and Maglev alternatives perform well und
operating ratio analysis, resulting in ratios well above 1.0 for all three scen
This indicates strong operations with lower associated risks to owners
operators. Positive operating ratios indicate an ability to pay down debt ser
and bonds, and can lead to reduced reliability on public investment subsi
Additionally, op&NJ G Ay 3 &dzNLJ dzaSa 2y |y |y
YIAYyuSyl yoSs Fdzy R¢ X NB lj dzA NR& vy 3 f Saa
maintenance costs. Positive operating ratios will likely spark private s
investment interest in the corridor, providinglditional funding opportunities.

The benefitcost results are not greater than one for any of the representat
routes. It should be noted that this feasibility study includes very-lagal data
and estimates. A more detailed corridor analysis witlore definitive study
boundaries, travel demand models, and cost estimates, could yield a better be
cost evaluatiomarrowing the range of estimates

Taking into accountthe operating ratios and benefitost ratios, the study
recommends that the reults of this analysis be used to gatorities for future
state planning and corridor development activitiesn particular, this study find
that high speed rail service is feasible in the Atla@taattanoogaNashville
Louisville Corridor.

The studyRS @St 2 LISR |y | RRA A 2y I dcendrid dsoubkk
in detail below that further supports the above conclusionBhis alternative ha
the potential to reduce initial capital costs and posily impact the benefitost
analysisvhile mantaining the ability to achieve higher speeds along the corridor

HYBRID HIGH PERFORMANCE SCENARIO

One of the results from the Shared Use and Dedicated Use analyses w.
AYGNRRdAzOGAZ2Y 2F || GKE@oNARE | f G SaNgostdl
(compared to the Dedicated Use) while improving the travel speeds (compar
the Shared Use), thus positively impacting the operating ratio and beresit
analysis. While some analyses were completed for the Hybrid High Perfor
scenariq there was insufficient data available for a full analysis to be comple
Therefore, more performance and financial details regarding the Hybrid
Performancescenariowill need to be explored through the NEPA process.
feasibility study intendso introduce the concept of the Hybrid High Performan
scenarioand provide a higievel feasibility estimates based on the results fou
during the Shared Use and Dedicated Use analyses. These estimates include:



Operational estimates;

Ridership andavenue;

Capital Costs; and

Operating and Maintenance Costs.

=A =4 =4 =4

From these estimates, the study calculates the H&tel operating ratio and
BenefitCost ratio to compare against the previously identified Shared Use and
Dedicated Use ratios to determine tig¢ Hybrid High Performanceenarioshould

be included in a future NEPA analysis.

The study developed a Hybrid High Performanseenariothat provides a level of
service between Shared Use and Dedicated Use, utilizing fully-gegdeated track
geometrywith no shareduse freight operations.However, rather than electrified
high-speed technology, thedybrid High Performancecenariowould implement
DieselElectric Tt Technology initially, andvhen ridership and revenue increase in
later operating yearsit can beupgraded to a fully-electrified system, obtaining
travel speeds of 220 mph or more.

One of the main benefits of theédybrid High Performancescenario includes
significantly lower capital costs compared to the 3B mph electrified technology
assumed for the Dedicated Ugeute. However, the Hybrid High Performance
scenariostill has the potential to reach speeds of up 180 mph. Thestudy
estimated that the Hybrid High Performancescenario would only take
approximatelyl hour, 29 minutes loger than the electrifiedrain on the Dedicated
Useroute. The 130 mph Hybrid High Performarsoenariois approximately 1 hour,
52 minutes faster than auto travel by interstate from Atlanta to Louisville (T&ble

Table8: Atlanta-ChattanoogaNashvile-Louisville Hybrid High Performance

Operations
ol Dedicated Use Maglev
Performance
Rail Distancémiles) 428.2 428.2 428.2
Travel Timéhr : min) 5:02 3:32 3:02
Average Spee(iph) 86 122 143
Atlanta-
16 28 28
Frequency Chattanmga
(round trips  Chattanooga
per day) Nashville = L 2L
Nas_hw_lle 5 12 12
Louisville
Estimated Autdlime(hr : min) 6:54 6:54 6:54

Travel Time; Auto Time -1:52 -3:22 -3:52
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The study estimated based on the decrease in average speed arghsecin
corridor travel time, the revenue for the Hybrid High Performarsmenario
ridership and revenue would decrease 16.04 percent from the Dedicated
forecastg(refer to Appendix G) Tabled shows the estimated ridership and reven
for the HybridHigh Performancescenariofor 2021, 2030, and 2040 as well as
total ridership and revenue (2022040) as compared to Dedicated Use forecasts

Table9: Atlanta-ChattanoogaNashvilleLouisville Hybrid High Performance
Ridership and Revenue (202D40 in2010%)

Hybrid High Performance Dedicated Use
Ridership Ridership Ridership

2021 4,126000 $224,244000 4,715000 $267,084000 4,949000 $283,385000
2030 4,804,000 $270,109,000 5,491,000 $321,712,000 5,764,000 $337,733,000
2040 5,559,000 $321,071,000 6,353,000 $382,410,000 6,669,000 $401,454,000
Total 92,925,000 $5453,149000 110,677,000 $6494,937000 116,189,000 $6,818,384000
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As previously mentioned, the capital costs for thiybrid High Performance
scenario will be significantly less than the Dedicated Usmite due to the
elimination of the track electrification. This also results in decreased in vehicle
since diesel vehicles are also less expensive than fully electrified vehicles.

Table D outlines the Hybrid High Performancescenario capital cost estimate
compared to the Dedicated Use/Maglev routésapital costs for the 130 mp
Hybrid High Performare scenarioare half of those for the 18220 mph electrified
steelwheel technology and neartyne-third (1/3) of Maglev.

Tablel10: Atlanta-ChattanoogaNashvilleLouisville Hybrid High Performance
Capital Costs (2010%)

_ Hybrid High Performance DedicatedUse

Total Cost $16,428,173,000 $32,675,809,000  $43,030,000,000
Cost per Mile $38,366,000 $76,304,000 $100,490,000

Operating and maintenance costsr the Hybrid High Performancscenariowill

also be reduced from the Dedicated Use estimates tiudess required track
inspection and maintenancbecause heavy freight trains will not be sharing t
track Table 1 illustrates the estimate the Hybrid High Performancenario
operating and maintenance costs for Z02030 and 2040 as well as totgderating
and maintenance costs (202D40) compared to the Dedicated Use and Mag
routes.




Tablel1l: Atlanta-ChattanoogaNashvilleLouisville Hybrid High Performance
ScenaridOperating and Maintenance Costs (202040 in $ millions and 2010%)

Hybrid High Performance Dedicated Use

2021 $183.8 $69.3 $253.1  $168.8 $101.6  $270.4 $95.1 $97.4  $1924
2030 $189.2 $69.3 $2585  $175.3 $101.6  $276.9 $113.8 $98.0 $211.8
2040 $195.2 $69.3 264.5 $182.4 $101.6  $284.0 $134.7 $98.8  $233.5
Total $3,973  $1,455 $5,429  $3,681 $2,134  $5,814 $2,391 $2,059 $4,449
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Similar to the Shared UsBedicated Useand Maglewoutes, the study conducted
an operating ratio and benefitost ratio for the HybridPerformancealternative.
Table 2 and Table Rillustrate the results of these analyses for the thssnsitivity
scenarios Conservative, Intermediate and Optimistis compared to the Dedicated
Use and Maglev routes

Tablel2: Atlanta-ChattanoogaNashvilleLouisville Hybrid High Performance
ScenaridOperating Ratios (2022040)

Intermediate Optimistic

Hybrid High Performance

2021 1.03 1.66 1.86
2030 1.21 1.93 2.16
2040 1.41 2.22 2.46
Dedicated Use
2021 1.21 1.96 2.16
2030 1.39 2.23 2.45
2040 1.62 2.40 2.58
Maglev
2021 1.75 2.23 2.35
2030 1.91 2.38 2.49
2040 2.06 2.51 2.61

Tabk 13: Atlanta-ChattanoogaNashvilleLouisville Hybrid High Performance
ScenaridBenefitCost Ratio (2022050)

Hybrid High Performance 0.59 1.16 1.43
Dedicated Use 0.40 0.78 0.96
Maglev 0.34 0.65 0.80




Initial investigation into the Hybrid High Performancseenarioindicates that an
incremental approach to highpeed rail may provide significant advantages in
AtlantaChattanoogaNashvilleLouisville Corridoboth in terms of reducing initial
capital cost requirment and increasing benefdost ratios

The study used higlevel estimations for revenue and costs associated with
Hybrid High Performancecenario Therefore, a more detailed analysis of t
alternative is needed to make definitive conclusiorgarding the feasibility of th
Hybrid High Performancscenario The study recommends that the Hybrid Hi
Performancescenariobe included in the next phase of the passenger rail plan
analysis as a viable technology alternative for passenger rtiinwihe Atlanta
ChattanoogaNashvilleLouisvilleCorridor.

FINAL OBSERVATIONS

Highspeed rail service in the AtlantahattanoogaNashvilleLouisville Corridor
presents an opportunity to provide needed transportation solutions and prom
economic develoment. While higkspeed rail is not the only transportatio
solution, this study gives evidence that passenger{sjgged rail will provide adde
mobility and transportation choices to consumers. Hsgleed rail can provid
more efficient and coseffective means to consumers, providing add
connectivity to major cities such as Atlanta, Chattanooga, Nashville and Lou
through commercial centers and national/international destinations.

This study illustrates that although the initial investment high-speed rail is
significant, the mobility and economic opportunities offered by this new mode
also significant. Based on the analydindings, this study determines that hig
speed rail is feasible in the Atlan@hattanoogaNashvilleLouisvilleCorridor It is
further recommened that a Tier 1 NEPA Document and Service Development
be pursued for higtspeed rail service within the corridor, while also noting t
findings outlined in the current Tier 1 EIS documentation for the Atk
Chattanooga Corridor. This analysis should continue to address a range
technology alternatives including the Hybrid High Performance implement
approach.
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1.1 DESCRIPTION/HISTORY OF HIGH-SPEED RAIL AND
DESIGNATED CORRIDORS

The U.S. Department of Transportation (DOT), in conjunction with
Transportation Research Board (TRB) has undertaken research that indicate
high-speed ground transportation (HSGT)teyss, including higispeed rail, could
be a competitive alternative to highway and domestic air travel in -dighsity
travel markets and corridors in the United State, including the Boston to New
New York to Washington and San Francisco to Los ésgefridor. TRB Speci
Report 233,In Pursuit of Speed, New Options for Intercity Passenger Tran
O2y Of dzZRS& GKIFG al {D¢ &aeaidsSvya O2dzZ R
travel demand is increasing but expanding capacity to reduce higlwdyairport
O2y3aSaidArzy IyR RStfleé&a A& OSNE RATTFA

The Federal Railroad Administration (FRA) also completed a study of the pot
for HSGT systems, drawing similar conclusions to the TRB. In its 199Hghd
Speed Ground Transportation for Amsey (commonly referred to as th
Commercial Feasibility Study or CFS) the FRA estimated the total costs and b
if implementing a range of HSGT systems from incrementaldpgkd rail with top
aLISSRa 2F dn G2 wmpn YLK the d997 repoerd) o néw
high-speed rail (with 17200 mph top speeds) and maglev (up to 300 mph) in
illustrative corridors. The study identified the potential for diverted trips
competitive highspeed rail and ground transportation services, espciar trips
0SG6SSYy mnn YR cnn YAfSao ¢KS &ai
total costs in many of the illustrative corridors.

The purpose of this HigBpeed Rail Planning Study is to evaluag feasibility of
high-speed rail for three arridors in the southeastern United States. The corrid
are as follows:

7 Atlanta, GA to Birmingham, AL,
1 Atlanta, GA to Macon, GA to Jacksonville, FL; and
1 Atlanta, GA to Chattanooga, TNNashville, TN thouisville, KY.

The feasibility of implementingnd operating higkspeed and intercity passeng
rail was examined within each corridor for Emerging Fégleed Rail (30210 mph);
Express Higbpeed Rail (18220 mph) in all three corridors; and Maglev (22
mph) in theAtlantaChattanoogaNashvilleLousville Corridor.



1.2 TECHNOLOGY CONSIDERATIONS

Three levels of service alternatives for intercity hgpieed passenger rail service will

be evaluated based on developed service scenarios and operating plans. However,
Magnetic Levitation technology (Maglewill only be considered for thétlanta
ChattanoogaNashvilleLouisvilleCorridor.

1.2.1 ALTERNATIVE 1: 90-110 MPH EMERGING HIGH-SPEED RAIL

~ Az, A

FRA defines Emerging HighbJSSR wlk Af a4 GRS GOS0 ek, y 3 O2 NNJ
with strong potential for future higtspeed regional and/or express service. Top

speeds of up to 9400 mph on primarily shared track (eventually using positive

train control technology), with advanced grade crossing protection or separation.

Emerging Higtspeed Rail is intended to develop tpassenger rail market, and

LINE JARS a42YS NBtAST (G2 20KSNJ Y2RSa d¢é

Emerging HigtSpeed raigenerallyinvolves utilizing an existing rail corridor owned
and operated by a freight railroad. THige of service is also commonly called
G{ KFNBFR & ghskd8dddlievehafid maintenance agreements need to be
negotiated with the freight railroad for passenger service to operate. This
alternative is very limited in that it is bound to the existing rail network between the
points of interest. Maximum speeder the shareduse alternative is 110 mph
based on acceptance by the freight railroads.

Dieselelectric TiltTrain Technology will be utilized on the Shared Use corridors due
to curvature and topography on these corridors and typically achieves top spéeds
90-110 mph. With the system, car bodies are tilted at curves to compensate for
unbalanced car body centrifugal acceleration to a greater extent than the
compensation produced by the track cant, so that passenger do not feel centrifugal
acceleration ad thus trains can run at higher speed along curves.

1.2.2 ALTERNATIVE 2: 180-220 MPH EXPRESS HIGH-SPEED RAIL

FRA defines Express HIgHJS SR wl Af & aFNBIdSy iz SELINBA:
population centers 20800 miles apart, with fewntermediatestops Topspeeds
will range from 18 to 220 mph on completely gragseparated, dedicated rightsf-
ge O06AGK (GKS LlR&aarofsS SEOSLIiA2Y 2F &a2YS &t
High-Speed Rail intends to relieve air and highway capacity constrailmsthis
report, Express High LISSR wl Af A& NBFSNNBR (2 a a5SRA

This alternative primarily involves establishing a new passenger rail corridor,

designated solely to higbpeed passenger rail service. In developing corridor

service alternatives for corderation, the study examined existing interstate and

a0FdS KAIKglL& O2NNAR2NABI LIRGgSNI IyR 20KSNI
Improvement Program (GRIP) network in Georgia, private railroad +igivsy and

G 3 NB S youitas S EleRtéfication viibe utilized with a PusRull Train.




1.2.3 ALTERNATIVE 3: 220+ MPH MAGLEV

Magnetic Levitation, abbreviated as Maglev, is advanced trains technology in
magnetic force lifs, propek, and guids a vehicle over awgdeway. Utilizing state
of-the-art electiic power and control systems, this configuration eliminates cont
between vehicle and guide way and permits cruising speeds between 250 an
mph.

These trains systems use electromagnetic forces to lift and propel trains al
guide way within exdisive rightof-way. The trains, when operating, hover a sm
distance above theguideway eliminating friction and rolling resistance, whi
operating at speeds of up to 310 mph. The operating speeds of Maglev m
appropriate for consideration withi an intercity corridor. A Maglev syste
operating in Shanghai, China is the only one in operation today. Test facilitie
in Germany and Japan.

This alternative primarily involves establishing a new passenger rail corr
designated solely to higspeed passenger rail service. Significant portions of
Guideway may be elevated on a structure between the points of interest. A
for this level of service, thetudy examined existing interstate and state highw
corridors, power and other utty corridors, the GRIP network, private railro
rightsof-6 I @ | YR & Bi&.S Magk\SwaR énly considered along t
Atlanta-ChattanoogaNashvilleLouisvilleCorridor, based on Maglev consideratio
in other studies along this corridor and speg@almission from FRA.






2.1 CORRIDOR DESCRIPTIONS AND HISTORY

2.1.1 ATLANTAT BIRMINGHAM

The AtlantaBirmingham Corridor extends from HartsfieldJackson Atlant
International Airport H-JAIA to the Atlanta MulttModal Passenger Ternal
(MMPT) and ontothe existing Birmingham downtown Amtrak station. T
particular rail corridor was included in the 198lfigh-Speed Ground Transportatio
for Americareport and is one of the 11 federaltlesignated higkspeed ralil
corridors.

GeorgiaDepartment of TransportationGDOT, in partnership with the Region
Planning Commissioof Greater Birmingham (RPCGHBews this route as a
connecting segment between the Gulf Coast Higbpeed Rail Corridor (Ne
OrleansBirminghamAtlanta) and the Southest HighSpeed Rail Corridor (Atlant
CharlotteRaleighiWashington D.C.)

As outlined in the Georgia State Rail Plan (2009), Amtrak clyssatives both cities
as a part of the Crescent service; however, there are limitations of speed due t
sharing @ track withNS Therefore, the plan states that there may be a need
high-speed passenger rail service between the two cities to create competitio
other modes of travel along the corridor (such as automobiles and airplanes).

There are two majomulti-modal projects underway in Atlanta and Birmingh
that support the potential need for highpeed rail service between the two citie
In Atlanta, the Atlanta MultModal Passenger Terminal (MMPT) is proposed to
located in downtown Atlanta. Reo#y, GDOT began an Environmental Imp
Statement (EIS) and selected a Master Develogtedy to explore additional
opportunities. It is envisioned that the terminal will serve as the hub for-bged
rail, commuter rail, heawyail (MARTA) and othergund transportation (bus, taxi,
etc.) for the Atlanta region.

In Birmingham, the Birmingham MulModal Transit Center received $8 million
American Recovery and Reinvestment Act (ARRA) funding, jumpstartin
planning process. The center will cdorate all existing transit services in th
region, including Amtrak, Suburban Mobility Authority for Regional Transport
(SMART) bus service, airport connections, and taxi services. In addition, a ne
of bus service will be added to connectrBingham to other transit hubs across th
northern Alabama region.



2.1.2 ATLANTAT MACONT JACKSONVILLE

The AtlantaMaconJacksonville Corridagxtends from the Atlanta MMPT through

to the existing Macon station, and travels to Savann@®onto the proposed
Ja&sonville terminal station.The AtlantaMaconJacksonville Corridor is a variation

of the federally designated higspeed rail corridor. The original corridor travels
from Atlanta to Macon and Jesup, GA and onto Jacksonville, FL. This route was
includedin the route alternative analysis; however, the route including Savannah,
GA was chosen based on the increase in ridership and revenue associated with the
higher population. The Savannah metropolitan statistical area (MSA) is the fourth
largest travel meket in the state of Georgia. The Savannah to Jacksonville Corridor
is also part of the federalgesignated Southeast Higbpeed Rail Corridor (SEHSR)
which extends from Raleigh, NC to Jacksonville, FL via Columbia, SC and Savannah,
GA.

An Atlanta to dcksonville corridor was studied in the 2088anta to Jacksonville
Intercity Passenger Rail Service StbglyGDOT, the Georgia Regional Passenger
Authority (GRPA), and Amtrak. Higieed service was evaluated in addition to
conventional and moderate seices (up to 79 mph). This study followed the U.S.
dedicated corridor providing service in Macon and Jesup, and bypassing Savannah.
In this studytotal capitalcosts (2003 dollarsequired to implement the service was
estimated to bebetween $104 milbn and $393 million depending on service level
and frequency.

A portion of the proposed corridor coincides with the 2008 Volpe National
Transportation System Center stu@valuation of Higfspeed Rail Options in the
MaconAtlanta-GreenvilleCharlotte RailCorridor This study included four stations
location within a portion of the current feasibility study area including stations in
Macon, Griffin, H-JAIA and the Atlanta MMPT. The study developed seven
potential scenarios in which some or all of thesarfstations were served. The
report concluded that the best alternative for the corridor is 125 mph Diesel
high-speed rail technology with 14 station stops (including all four stations
previously mentioned).

Over the past two decades, the corridor eten Atlanta and Macon has also been
studied as a potential commuter rail line to serve populations traveling between
these cities. The commuter rail would encompass -a& corridor with 13
potential stations including the proposed Atlanta MMPT, HapeviMorrow,
Hampton, Griffin, Forsyth and Macon. The study estimates that the cost for this
project is approximately $400 million (2010 dollars) and operating costs about $25
million per year

The AtlantaMaconJacksonville Corridoalso ties into recent tadies in Florida,
including theNortheast Florida Commuter Rail Feasibility Stirdyn Jacksonville
Transportation Authority (JTA) in 2008. This study evaluated various commuter rail



options from Jacksonville to other areas of Northeast Florida. Theoged high
speed rail corridor would use this system as a feeder system to generate riders

Finally, there are a number of proposed muitodal centers that would
accommodate the higispeed rail service in this corridor. As previously mention
the narthern terminus of the corridor is the Atlanta MMPT proposed for downto
Atlanta. Additionally, there are three other centers in existence or proposed:

1 Macon Intermodal Passenger Terminal Facility: 2001, Macon Plannin
and Zoning Commissio(MBPZ)cortracted for an intermodal Termina
Facility to accommodate the potential upgrades in commuter, intercity
high-speed rail through MacanGA The project location is adjacent to th
Macon Terminal Station on Fifth Street in downtown Macon.

1 Coastal Regio Mobility Center: A study is currently being conducted t
plan the location and function of the Coastal Region Brunswick Mo
Center, an intermodal transportation hub to serve the areas of Bruns
GA C2NI {dSsI NI | yR Y AnteBwil irnclada e
regional rural FTA Sectiob311) transit service, Greyhound, and a fix
route transit system planned for Brunswick. The Coastal Region is cur
looking at two potential locations near Brunswick and Evei@#

1 Jacksonville Regnal Transportation Center (JRTG@hne City of Jacksonvill
in conjunction with the Jacksonville Transportation Author{@TA) is
currently in the final design phase for a new regional transportation ce
to be located at the current location of th€onvention Center. The JR
will serve rail and ground transportation services for the region inclu
Amtrak and Greyhound in the near future and potentially kégieed rail
long term.

2.1.3 ATLANTAT CHATTANOOGA T NASHVILLET LOUISVILLE

The AtlantaChattan@mgaNashvilleLouisville Corridor connects in Louisville wit
federally designatedigh-speed rail corridors servicing lllinois, Indiana, Michig
and Ohio. This rail corridor was not included in the 198gh-Speed Groun
Transportation for Americareport.  GDOT in partnership with Kentuc
Transportation Cabine(KYTC), Tennessee Department of Transportation (T
and City of Chattanooga analyzed this route segment as an extension
connection of the Midwest Network (Chicago to Louisvdiedl requesed that it be
placed on the national systemThis corridor provides higspeed rail connection
between the eastern portion of the Midwest region to the southeast region.

Currently, GDOT is also studying the potential HBGTbetween Atlanta and
Chattanmga as part of a Tier | EIS. Theigsibility study uses the Tier EIS as
benchmark to ensur¢hat estimates areonsistentwith the concurrent workn the
Atlanta to Chattanooga CorridoMaglev technology was originally the focus of t
corridor sudy effort, but the study effort has been broadened to consider



potential HSGT technologies. THeéer | environmental document is not yet
complete, but it appears that it will recommend th&% corridoras the preferred

route. The Atlanta to Chattasoga corridor has been a subject of study for over 10
years and was part of the GDOT 1997 Intercity Rail Plan. The Atlanta Regional
CommissiorfARChas also studied the corridor from 1999 to 2003.

In 1999, the KYTC assessed the potential for-sjgedpassenger service through a
study Examination of -I’5, }64 and 171 High Speed Rail Corriddystween the
Kentucky cities of Lexington, Louisville and Covington. Detailed ridership estimates
were not developed; instead, comparisons were made to ratesys in operation in

the U.S. at the time, adjusting for some of the differences in the Kentucky corridors.
An order of magnitude cost estimate for the 26&ute mile system was placed at
$5.48 billion (1998 dollars) plus the cost of vehicles. The csinduof the
document indicates that ridership would only contribute to 15 percent of the
revenue needed to cover costs of the system.

Also in 2002003, Tennessee and Kentucky completed State Rail Plans that
explored the opportunity for higispeed rail ervice. Tennessee explored the
potential for highspeed rail from Chattanooga to Nashville and beyond to Louisville,
KY. The State Rail Plan included two other corridors from Knoxville to Chattanooga
and Knoxville to Nashville. The Kentucky State Rail dutlined the potential for

the state to join the Midwst High Speed Rail Coalition (MR® which was
founded in 1996.

In 2008, Tennessee conducted a study connecting Chattanooga to Nashville titled
Accelerate Your JourneyChattanooga to Nashville Mé&y Feasibility StudyThis
study recommended a Maglev technologyute largely in the 24 corridor with five
passenger station locations: downtown Nashville, Nashville Airport, Murfreesboro,
downtown Chattanooga and the Chattanooga airpoftisroute, when joined with

the AtlantaChattanooga planning and evaluation efforts was intended to provide a
Maglev connection between Atlanta and Nashville.

Commuter rail service is available in Nashville in an eastern corridor between
downtown Nashville and Leban, TN This service is operated by the Regional
Transit Authority (RTA) on an existing short line railroad. The Nashville region is also
considering commuter rail service between downtown Nashville and Clark&le
Louisville has also explored thgotential of commuter rail service between
downtown Louisville and ElizabethtowKY(adjacent to Fort Knox).

The Atlanta-ChattanoogaNashvilleLouisvilleCorridor has the potential to connect
several key military installations; Arnold Air for Base in €seae, Fort Campbell
and Fort Knox in Kentucky. These facilities may benefit from good connectivity
along the rail corridor and access to major airports and cities.



The terrain in the corridor, particularly around Chattanooga and to a lesser e
north of Nashville represents a significant issue to ksgked railroutes. The
mountainous/rolling terrain has limited the potential f&hared Use routethrough
these areas. The existing freight lines for the CSXT are heavily used be
Atlanta and jusnorth of Nashville, and from Atlanta to Chattanooga for the NS
lines.

2.2 PURPOSE AND OBJECTIVES

The overall purpose of this study is to determine the overall feasibility of
corridor with regards to capital costs, funding andhaficing opportunities,
operating and maintenance costs, ridership and revenwperating ratios and
benefit-cost analyses Each corridor is studied independently of one anottard
the feasibility of each corridor is dependent upon the potential benefits anticip
from investment in transportation between the major cities and along each of
corridors.

A representativeroute was selected for each corridor for both EmergiHmgh-
Speed Ril (Shared Useyith speeds up to 9010 mph and ExpresslighSeedRail
(Dedicated Usewith speeds up to 15@20 mph. Additionally, Maglev technolo
was included in thétlantaChattanoogaNashvilleLouisvilleCorridor. It should be
noted that the representativeroutes are not preferred or recommende
alternatives, but are presented aan example of an alternative to develo
NBFazylotS SadAYl (S a-spded il BifodrfanceORa
representative route may have a variety of specific alignments that will be anal
through the NEPA process, should the route be selefdetuture analysis.

Once the representativeoutes were established, a detailed analysis of capit
operating and maintenanceost, and ridership and revenue was performed.

feasibility of theroutes was dependent upon the projected improvements
transportation between the major cities and along thmeutes in each of the
corridors.

Section |, Chapter 3 Assumptions and Methodologies, outlines the process
methods used for estimating the variability for each corridor. Sections Il throu
of this report outline the findings, results and recommendations for the Atla
Birmingham, AtlantaMaconJacksonville and AtlantaChattanoogaNashville
Louisville Corridoss, respectively. Section V presents corridor comparisons a
recommended next step®f each of the corridors.






3.1 CORRIDOR ALTERNATIVES DEVELOPMENT

One of the first steps of the analysis process was to outipeesentative routes
for each of the three corridors. This feasibility study did not determipeeéerred

alternative, but rather selectedoutes that were thought to provide an overal
representation of the performance of the corridor and the technology options.
the corridors are determined to be feasibility, it will be the responsibility ofifeit
studies to determine the preferred alternatiyespecific alignmentsand station

locations.

A representative routewas developed for both the Shared Use and Dedicated
technologies. Developing theseutes comprised of a threstep process includg
baseline (existing) conditions, a technical corridor screening process
stakeholder outreach for each corridor.

3.1.1 EXISTING CONDITIONS

To estimate the improvements that higgpeed rail will bring to the corridors,

baseline of existing conditions wasollected and documented forthe

representative routs in each corridor. Existing conditions included a variety
factors and characteristics including population demographics and socioecon
characteristics, employment patterns, land use patterns, $gortation systems
and environmentally critical areas. The subsequent sections (SectiM)sollitline

the unique existing conditions for each of the three corridors.

The study collected and integrated relevant geographic information system (
data and other data for the three study corridors and their surrounding areas.
study coordinated with states, regions, counties, cities and other key stakehol
within each corridor to collect a large amount of data to effectively complete
studies wih meaningful results and recommendations.

3111 .1as s5Fdatl

Thestudycollected base data elements that make up the foundation for maps
data associated with the three corridors for Alabankorida, Georgia, Kentuck
and TennesseeTable 31 outlines the cokkcted base data.




Table3-1: Base Data and Sources

State Boundaries for each of the

State Boundaries . U.S. Census Bureal
five states
County Boundaries (?ounty eellisclileSuel i JEiuls U.S. Census Bureal
five states
Census Tract Census track Boundaries for eact
. . U.S. Census Bureal
Boundaries of the five states
Census Block Group Census Block Group Boundaries
) . U.S. Census Bureal
Boundaries each of the five states
City Boundries City boundaries for each of the fiv State GIS7
states Resources
Metropolitan Planning
MPO Boundaries Organization boundaries for each State GIS Resource

of the five states
Metropolitan Statistical Area

MSA Boundaries boundaries for each of thevie State GIS Resource
states

Cpngressmnal Congressional PIStI‘ICt boundaries State GIS ResoUrce

Districts for each of the five states

Includes hospitals, schools, collec
and universities

Land Use (Current  Current and Future land uses for
andFuture) the study corridors

Community Facilities State GIS Resource

State GIS Resource

31129y BANRYYSYyGlt 5t al

Environmental datdor this feasibility studyefers to the natural landscapes within
the study area. There was an emphasis placed on any potentiaibakareas such

as wetlands, ponds and streams which were mapped amalyzed to understand
the potential mitigation efforts necessary in future planning studieBable 32
summarizes the environmental data needed for this feasibility stuldyshould ke
noted that historical resources are included in the environmental section due to
their relations with the National Environmental Policy Act (NEPA) planning process.

! State GIS Resources refer to GIS and Database sites provided by the states within the study areas.




Table3-2: Environmental Data and Sooes

Lakes Lakes State GIS Resources
Rivers/Streams Rivers and Streams State GIS Resources
Wetlands Wetlands Nl WELErne
Inventory
Federal Emergency
Floodplains Floodplains Management
Administration (FEMA)
Parks/Reeational Parks and Recreational State GIS Resources
areas
Conservation lands
including national and State GIS Resources

CoERREE LEn state parks, cultural NationalPark Service

centers, monuments

National and St& Forestry

Forests National and State Forest: :
Services

NO)G Ozone! PM! Plvb.5!

Non-Attainment Areas S State GIS Resources

X
USGS Topographic . U.S. Geological Survey
Quadrants Topographic quadrants (USGS)

Known eligible and
registered historic
resources

StateHistoric Preservation
Officer (SHPO)

National Historic
Resources

There are additional environmental data that was not included as a part of the
collection and mapping effortslue to the highlevel of a feasibility and dat
required for thorough consideratignbut are important aspects of the FR
Procedures for Considering Environmental ImpactShese items will need to b
taken into consideration if further analysis (including the NEPA proces
recommended for each study corridor. These additional aspects include:

Noiseand vibration;

Solid waste disposal;
Coastal zone management;
Use of energy resources;

=A =4 =4 =4

8 Federal Railroad Administiion, Procedures for Considering Environmental Impacts [FRA Dicejt Bi,
Notice 5], Federal Register, Vol. 64, No. h@pé://www.fra.dot.gov/Downloads/RRDev/FRAEnvProcedurds



https://www.fra.dot.gov/Downloads/RRDev/FRAEnvProcedures.pdf

Use of other natural resources;

Aesthetic and design quality impacts;

Possible barriers to the elderly and handicapped;
Existing and planned land use;

Public Health;

Pulic safety;

Use of 4(fprotected properties; and

Construction period impacts.

=8 =4 =4 =4 =4 =4 =4 =4

Some of these items are touched on in the environmental and demographics analysis
for each corridor, but each aspect will need to be carefully considered in future studies.

3.1.1.35S¥3aINJ LIKAO 51 dl

Demographic data refers to current and future socioeconomic information including
race and ethnicity, employment and income levels. It is important to understand
the current conditions of the population to accurately measure the demand for
transportation infrastructureand estimate future ridership and revenue levels is
also important to understand potential environmental justice (EJ) populations that
may need to be considered in future planning efforts.

The demographic data collected agart of the existing conditions will help project
ridership of a higkspeed passenger rail. Current demographics refer to the 2010
U.S. Census, when available. Otherwise, demographic information is the most
recent available from the U.S. Census Bured@able 33 outlines the demographic
data collected and their sources.

Table3-3: Demographic Data and Sources

Total Population Total existing population U.S. Census Bureau

Current race and ethnicity U.S. Census Bureau

Race/Ethnicity at the county level

e SR e IO B 1 & @enays By
the county level

Employment IR EUE O 1) & somos Fpee

at the county level

Household Income _Current L ML EEre e U.S. Census Bureau
income at the county level

Current number of person
LowIncome living below poverty level U.S. Census Bureau
at the county level
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Highspeed rail feasibility is partially determined by the succedsstioer modes of
travel between major cities in the same corridor. Hggeed rail competes wit
both air and automotive travel, and will therefore be more suctdsshere air and
auto travel have consistently moderate to high travel between the majesci In
order to understand the existing travel patterns for each of the three st
corridors, Table 34 outlines the data employed to estimate the market share
high-speed rail.

Table3-4: Travel Data ad Sources

Annual Person Auto Trips 1995American Travel

Intercity Auto Trips (Round Trips) Survey
Local Air Trios Annual Person Local Air 2010 USDOT DB1B and T
P Trips (round trips) 100 Airline Database

Total Enplanements an

: . 2010 F100 Airline Databast
Connecting Air volumes

Connecting Air Volaes

Additionally, data was collected on the existing transportation syst
infrastructure to understand the existing travel patterns outlined aboVable 35
illustrates the infratructure data collected as a part of the feasibility study.

Table3-5: Transportation Infrastructure Data and Sources

Interstates Interstate System National Transportation Adk
Major highways/roads mzugé LG EVS Eli ez National Transportation Atla:
Roadway Bridges Roadway bridge locations National Transportation Atla:
Rail Lines E)f'Stmg ) EloEE(EEe National Transportation Atla:
railroads
Rail line owners, number ¢

Rail Owners, Corridor

Volumes and Frequencie trains per day, and Railroad Owners

frequency of trains
Tracking charts for all

Track Charts : : : Railroad Owners

railroads in study corridors

All rail/road crossings National Transportation Atla:
Rail Crossings including at grade/grade

separated data
Rail Bridges Railroad bridge locations National Transportation Atla:
Amtrak Stations HOEEIEITS @ AL National Transportation Atla:

Stations



Existing travel patterns are first used to quantify the baser yteap tables for the
current modes by trip purpose and market segment. These current trip tables are
then wused in conjunction with future demographic and socioeconomic
characteristics to explain the size of each market segment and to calculate-mode
specfic growth rates using growth models (direct demand models).

The existing travel patterns are first used to derive the existing mode shares and trip
volumes for each mode between the major city pairs in the region. The trip tables
estimated using the esiing travel patterns are then grown to future years using
newly estimated direct demand models that use the existing and future
demographic characteristics as inputs. These direct demand models explain the
relationship between demographic characteristio®l the travel patterns.

The demand forecasting methodology uses binary diversion models to calculate

high-speed rail ridership. Each diversion model computes, for each combination of

trip purpose, market segment and current mode, the probability thatraveler

would choose higispeed rail over its current mode of travel as a function of each

Y2RSQa tS@St 2F &ASNWAOS | ddNROGdzi Sa o ¢KS |
future year modespecific travel volumes to calculate the diverted volumes from t

existing modes to the new highLJISSR NI Af &aeadsSvyo ¢tKS AyOf
level of service attributes in the diversion models enablesdtudy to test several

high-speed rail service frequencies and to accordingly adjust them to the ridership

level. The forecasting approach is explained in more detail in Section 3.3 as well as
graphically shown in Figurel®.

3.1.2 STAKEHOLDER OUTREACH

Stakeholder outreach is an essential component of a-sjgged rail feasibility study
and outreach occurred along elacorridor throughout the study processOutreach
efforts intend to educate, inform and involve the corridor stakeholders as to the
purpose and progress of the project by highlight local issues, technical
considerations and potential impacts. Outreacbchniques were designed to
education and update key stakeholders on the potential for figbed rail along
each corridor.

Thestudy engaged key stakeholders along each corridor including elected officials,
financial partners, federal, state and regionafjeacies and interest groups
throughout the study processThe goal for the outreach was to include a group of
agencies that would have valuable input at the feasibility level. A comprehensive
list of stakeholders was compiled for each corridor and inetudll state, regional

and local agencies within a $0ile buffer of the corridor. GDOT, along with other
state financial partners, reviewed the list and refined it to key stakeholders with a
high-level perspective on higbhpeed rail. Stakeholders genélyaincluded state and




regional agencies involved in transportation projects and local cities and MP
the major cities along each corridor.

Communication with these entities was -going, but thestudy conducted three
formal stakeholder outreach meetys at the beginning, middle and end of t
study timeline to provide updates and input into the study processes and anal
techniques. For each of the corridors, thtudy first met with key stakeholder
early on in the study process to introduce theudy and its purpose and nee
Additionally, thestudy presented a number of meeting materials outlining t
corridor screening procesSéction 3.1.Band solicited input into opportunities an
issues along each corridor to help determine trepresentaive routes for the
Shared Use and Dedicated Use alternatives within the corridors. Refgpendix
A for meeting materials and handouts.

Toward the middle of the study timelinence preliminary capital cost and ridersh
and revenue analyses were corefdd, the study conducted a series of webina
based conference calls with stakeholders from each of the corridors to updat
0KS O2NNAR2NEQ LINRINBaa | yR kN agaiy,
solicited questions from the stakeholders irder to clarify any concerns or issu
along the corridor. Refer tAppendixA for meeting materials.

At the end of the feasibility study, thetudy met with stakeholders along th
various corridors to present the final costing, ridership and revenueyaaslas well
as operating ratios and benefibst analyses. Th&tudy outlined the findings and
recommendations for each of the corridors and presented the next steps for
corridor. Refer toAppendix A for meeting materials. Table 36 outlines the
stakeholders for each of the three corridors that attended the outreach meeting



Table3-6: Corridor Stakeholders

Atlanta- Birmingham [ Atlanta-Macon-Jacksonvillg AtIanta—_Chatta_n 00ga
NashvilleLouisville

1 City of Chattanooga

1 City of Lekgton

1 ChattanoogaHamilton
County Regional Planning
Agency

1 Clarksville Metropolitan
Planning Organization

1 The Enterprise Center
(ChattanoogaHamilton

1 Alabama Department
of Economic and 1 Bibb County
Community Affairs 1 City of Macon

1 Alabama Department 7 Coastal Regional

of Transportation Commission County, TN)

1 BirminghamJefferson 9 Jacksonville i :
. . . 1 Kentuckiana Regional
County Transit Transportation Authority :
: ; . Planning and Development
Authority 1 MaconBibb Planning
. o . Agency

1 City of Birmingham and Zoning 1 Kentucky Transportation
1 City of Anniston 1 North Florida Cabinet P

1 Eas Atlanta Regional ~ Transportation Planning
Planning Commissior ~ Organization

1 Regional Planning 1 Savannah Metropolitan
Commission of Planning Commission
Greater Birmmgham

1 Nashuie Area
Metropolitan Planning
Organization

1 The Transit Alliance
(Middle Tennessee)

1 Transit Authority of River
City

1 Tennessee Department of
Transportation

3.1.3 CORRIDOR SCREENING AND ANALYSIS PROCESS

One of the first steps for this feasibility study was itentify a representative
corridor route for each study corridor, technology and speed in which stiuely
could evaluate in more detail with regard to capital costs, forecast ridership,
revenues, operating costs, operating ratio, benefitst ratio and dber comparative
factors.

A highlevel screening analysis was applied to the three study corridors to identify a
representative routefor each technology for further evaluationRepresentative
routes were identified for: 1) 9010 mph Emerging HigBpeedRail(Shared Use)n

a shareduse freight corridor; 2) 18220 mph Express HigBpeed Rai(Dedicated
Use)on a dedicated, fully gradseparated corridor; and 3) 220+ mph Maglev on a
dedicated, fully gradeeparated -corridor (for Atlanta-ChattanoogaNashvile-
Louisville Corrido). The screening and analysis methodglogo identify a
representative routdor each operating technology consists of four steps:



1. Ildentify the initial universe of route alternatives for each operati
technology based on identilyg those routes which provide basi
connectivity for each of the major city pairs;

2. Screen the initial universe of route alternatives using both quantitative
qualitative factors to identify a representative route for each technolo
Representative rotes were chosen primarily based on the followi
quantitative and qualitative factorso deliver the highest level of servic
with the least public and environmental cost

1 Route alternative geometry and travel time,

1 Route alternative freight traffic dertyi(for Shared Use routes),

1 Stakeholder knowledge and input on route alternative issues

opportunities, and

1 Intermodal connectivity through potential stations.
These routes contain several alignment alternatives that would be fur
analyzed throughhte NEPA process, should the corridors pass the feasi
threshold;

3. Further refine representative route alignments based upon a more det
analysis including: service goals including travel time, station location
accessibility, operating feasiltylj engineering feasibility, and cost factor
and

4. Evaluate each representative route in terms of its feasibility with regar
capital costs, forecast ridership, revenues, operating costs, operating r
benefit-cost ratio and other comparative factors

3.1.4 STEP 1: IDENTIFICATION OF UNIVERSE OF CORRIDOR
ALTERNATIVES

3.141dpmmn YLK {KFENBR | as

In the case of the 3210 mph Shared Use alternatives, all current, abandoned
historic freight rail corridor routes serving major city pairs in the three st
corridors were inventoried.

3142mMy-mHYiLJK 5SRAOFGSR ! as

The screening process for identifyimgpresentative routs for 180220 mph
Dedicated Use operations uses a estep level of analysis followed with a mo
detailed evaluation to confirm the feasibility of theelected corridor. Thstudy
first identified auniverse of potential corridor routemcluding freight rail, electric
transmission easements, cressunty greenfield routes and interstate highw
corridors.

Existing freight rail corridors were discadlelue to the existing track geometr
which included numerous curves that severely limit top speeds and travel ti
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curvature that can support 18220 mph operations, with 15 yiidzi S o mp QU O dzNI.
considered most desirable. The exception to this is within urban areas where

existing freight rail corridors often offer the best accessibility to proposed or existing

station locations. Average speeds within urban areas are typidailyes than for

inter-city travel, allowing the existing freight rigbf-way to provide the best

Ff GSNYIFGADS 6AGKAY GKBwe§ NBf I GAGSt & akK2NI a

The study then reviewed the potential use of electric transmission line corridor

easements. Thstudy determined that these utility easements were generally not

feaside because they are typically laid out in tangent sections without regard for

vertical profile changes. The resulting sharp changes in elevation were found to be
inconsistent with thegeometric requirements of 18220 mph (generally less than 3

percent grades). In addition, electric utility corridors are often buried underground

Ay dzNBFy FNBFa FyYyR RAR y20 GeLAOFftfte 2FFSN
proposed station logtions.

True crossounty greenfield corridors were also considered. $haly concluded,
K26SOSNE GKIG GKS fS@St 2F SyaaAySSNAy3 |yl
greenfield corridor was beyond the scope of a feasibility analysis. The gthas$ of

feasibility study was to provide an evaluationfeésibility ofa representative route

for each of the three study corridoend speed technologieso that the application

of this operating technology could be compared among the three corridors.

Therefore, the representative routes generally follow interstate corridors where

more accurate information could be obtainede.g., route geometry and

topography)for a highlevel analysis.

The study determined that the interstate highway corridors offeretthe best
opportunity for use as Dedicated Usepresentative routs. The interstates are
3SYySNIrffe RSaA3aIySR (2 KIF@S Odz2NRampiH Saa GKI
operations. Interstate vertical geometry in nomountainous areas is also geneyall
consistent with 18220 mph electrified operations. The interstate highwaytes

in the southern and coastal areas of Georgia were found to be particularly desirable
geometrically. Thestudy also concluded that the interstate highway corridors
would be appropriate for higher speed Maglev operations in tAglanta
ChattanoogaNashvilleLouisville Corridor.  This route was chosen to maintain
consistency with the Atlant&€hattanoogarier IEIS. Although this study is not yet
finalized, the report indicas that the {75 corridor was selected for both an
electrified 180220 mph and 220+ mph Maglev operations.

The study assumed that viable higbpeed rail operations along interstate highway
corridors are to be on one of three basioutes: within the highvay median,
alongside the outside highway lane within the highway rightvay, or in purchased
right-of-way adjacent to the highway riglof-way. Where selected interstate
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leave the immediate highway corridor if justified by travel time savings.

3.1.5 STEP 2: ALTERNATIVE SCREENING AND REPRESENTATIVE ROUTE
SELECTION

3151 dpmmn YLK {KFNBR !'as

For the Shared Use corridor operations, the second step of the screening pr
involved the appcation and comparison of the following data for each evalua
alternative as identified in Step One above:

1. Length of Route Miles of Tack as
a. A measure of connectivity; and
b. A measure of direction/indirection;

2. Ownershipg Class I, Regional or ShodjrAbandoned or Recreation as
a. A measure of ability to purchase the corridor for passenger rail; a
b. A measure of potential to control the dispatch of passenger trains

3. Class of Track as
a. A measure of current improvement levels; and
b. A measure of potentiahcremental track ugrade costs.

4. PredominantTrack Gonfiguration ¢ Single, Single with sidings, double
triple track, etc. as measure of existing capacity and density.

5. Degree ofCurvature ¢ 1 degree 30 minutes flo n Q0 Y| EA Yd
generally cosistent with 110 mph operations. Expressed in number
curves greaterthanlo n Q | YR LISNOSy (°ovixX $a& 3

a. A measure of limitation on achievable top speeds; and
b. A measure of maximum curvature generally consistent with 110
operations.

6. Million Gross Tons direight per year as
a. A measure of current freight activity and potential freight conflicts;
b. A measure of congestion; and
c. A measure of competing freight demand for a given route.

7. Number ofTrains per day (converted from million grasms or from freight
railroad information) as
a. A measure of current freight activity and potential freight conflicts;
b. A measure of congestions; and
c. A measure of competing freight demand for a given route




8. 90-110 mph travel time; Calculated based on mileagnd track class as
measure of comparative mobility.

9. 90-110 mph average speed asneasure of comparative mobility.

A comparison matrix of all evaluated corridors and the technical characteristics can
be seen in Appendix C of this report. Additiopalinore detailed information
including stakeholder insight for each of the evaluated corridors is located in
subsequent section (Sections Il, 11, and 1V).

3.152mMy-mHYILIK 5SRAOFGSR ! as$s

The interstate highwayoutes for 180220 mph Dedicated Use operationgere
further evaluated a high level using the following criteria:

1. Miles ofinterstate Hghway as
a. A measure of connectivity; and
b. A measure of direction/indirection.

2. Degree of Grvature ¢ o1 YAYydziS 60nQ0 YI EAYdzy OdzNI
consistent with 18220 mph operations. Expressed in numbers of curves
ANBFGSNI 0KIFY onQ YR LISNOSyid YAfSa 3aNBI

a. A measure of limitations on achievable top speeds; and
b. A measure of maximum curvature generally consistent with-230
mph operations.

3. Auto travel times as aneasure of comparative measure of mobility.

4. 180220 mph higkspeed rail travel time a® measure of comparative
measure of mobility.

5. 180220 mph higkspeed rail average speed asmeasure of comparative
measure of mobility.

A comparison matrix ofhe 180220 mph corridors and the associated technical
characteristics can be seen in Appendix C of this report. Additionally, more detailed
information including stakeholder insight for each of the interstate corridors is
located in subsequent sectioBéctions Il, 111, and 1V).

3.1.6 STEP 3: REFINEMENT OF REPRESENTATIVE ROUTES

The third step in the development akpresentative routefor further evaluation
was to refine the representative route based on accessibility, operating



considerations and travelrtie improvements. In particular, this involved refini
route routes to optimize station accessibility and operating characteristics in
out of the major cities including: Atlanta, Birmingham, Macon, Savan
Jacksonville, Chattanooga, Nashville angid\alle.

3.1.7 STEP 4. EVALUATE FEASIBILITY OF EACH REPRESENTATIVE
CORRIDOR
The final step irthe evaluation process was to develop more detailed informat

on eachrepresentative routeand technology alternative which can be used
assess the comparativedsibility of the corridor for future higispeed rail service.

The study utilized operating ratios and benefist calculations as well as oth
factors to evaluate the¢hree study corridorgollowing the methodology used in th
FRA 1997 Commercial Féadif AG& wSLIR2NL G2 /2y3
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Forecast ridership, revenue and operating cost data was used to determin
degree to which annual operating revenues can cover operating costs. This ¢
expressed as an operag ratio of revenues divided by operating costs. Ar
greater than one (>1.0), indicates an operating surplus. Operating ratios are al
indicator of whether there may be an opportunity for private sector investm
The operating ratio is typadly seen as a comparative measure of the econo
efficiency of highspeed rail service in one corridor versus another.

Information on ridership, revenues and operating and capital costs over disn
alsoused to calculate a benefdost ratio foreach given level of higispeed rall
service. Herebenefits, as measured by revenues and other user and soc
benefits, are compared to cosiscludingcapital operatingand maintenanceosts
over time as well as other societal dssexpressed in dat terms. A discount rate
is used toexpress benefits and costs met present value(NPV) termsand a
benefit-cost ratio greater than one implies a net val{oe benefii) to society. The
benefit-cost ratiocan be seen as a comparative measure of theietal rate of
return of a public investment in high speed rail in one corridor versus anothe
more technical discussion of benefibst analysis is found later 8ection 3.4.4

This same information on ridership and revenues and operating anidat&psts
can also be ugkindividually to assess a highLJSSR NJ Af LINR 2 S
2F 20KSNJ YSI adzNSa adzOK | ay I LINR 2
impact on state credit ratings, viability of private sector contributioglggibility for
various federal grant and loan program, and state and local economic imp
terms of jobs, incomes and property valuesiowever, for the purposes of thi
study, the corridor feasibility primarily focuses on operating and beteftratios.



3.2 CAPITAL COST METHODOLOGY

Capital cost estimates for this study were completed at the conceptual engineering
level (510 percent) with a +/30 percent level of accuracylable 37 illustrates the

level of accuracy of engineering cost estimatasaciated with various levels of
project development.

Table3-7: Level of Accuracy vs. Project Development

Project Development Phas{ Engineering Design Lev Approximate Isevel el
Accuracy

Conceptual Engireging 5-10 percent +/- 30 percent
Preliminary Engineering 30 percent +/- 15 percent
Final Design 100 percent +/- 10 percent or better

3.2.1 FRA STANDARD COST CATEGORIES (SCC)

To achieve a consistent costing methodology, shedyused the FRA Standard Cost
Categories (SCC) in developing all capital cost estimates for the three corridors.
Preparing the capital cost estimate according to current FRA SCC allows the easy
transition and preparation for future funding applications. This approach will
greatly redue the need to reevaluate quantities, unit costs and individual items for
future application. FRA SCC is separated into ten categories for capital
projects/programs. The categories are broad enough to be applied to all three
corridors and each of the fierent technology considerations (refelackto Section

1.2). The ten major categories are shown below in Tak& 3

9Level of Accuracy is implied and is based on typical industry practice



Table3-8: FRA Standard Cost Categories

FRA Standard Cost Categories for Capital Prgj€tbgrams

10 Track Structures & Track

20 Stations, Terminals, Intermodal

30 Support Facilities: Yards, Shops, Administration Buildings
40 Sitework, Righvf-Way, Land, Existing Improvements

50 Communications & Signaling

60 Electric Traction

70 Veheles

80 Professional Services

90 Unallocated Contingencies

100 Finance Charges

Each category is broken down into subcategory items that expand the capital
estimate of each major category. Thwidyonly utilized categories 10 through 8
becausecategories 90 and 100 do not apply to the current Feasibility Study.
values for these categories will be determined in later evaluations. Bdlablé 3
9) is a list of all FRA subcategories and definitions for category 10 Track Struct
Track though 80 Professional Services.

Table3-9: FRA Cost Items

10 Track Structures and Track
T e ]

Include elevated track structure of
10.01 Track Structure: Viaduct significant length consisting of riiple
spans of generally equal length.

Include all elevated track structures
Track Structure: Major/Movable with a movable span, and/or with a

A0 Bridge span of significant length (generally o
FLIINBEAYIF GSt@ nan

. Include elevated track structure of
10.03 UEEs Sl elie: Lirgens greater than 20 feet that does not fall

Brides into 10.01 and 10.02

. Include all minor undergrade
10.04 U Sl elies St passageways (generally of 20 feet or

Drainage Structure less in width)
Tt O1 { G NHzO G dzNB\ Include grading and subgrade

10.05  pightidepth) stabilization of roadbed
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Track Structure: Agrade All grading and_subgrade stabilization
10.06  (grading and suigrade of roadt_)ed not included nder cost
: o categories 10.01 through 10.05 and
stabilization) 10.07

10.07 Track Structure: Tunnel Definition selfexplanatory

Track Structure: Retaining Walls

LU & Systems

Definition selfexplanatory

Track New Construction: Include all bdasted track construction

10.09 Conventional Ballasted on_prepa_red subgrade, on new or
existing rightsof-way

Include all slab, direct fixation,

Track New Construction: Nen embedded, and other noballasted

10.10 track construction on prepared
Ballasted o
subgrade, on new or existingyhts-of-
way
Track Rehabilitation: Ballast anc Inclut_je undercuttmg_, Sl clear_nng
10.11 Surfacing tamping, and surfacing not associatec

with new track construction
Track Rehabilitation: Ditching &

10.12 . Definition selfexplanatory
Drainage
Track Rehabilitation: Componen L
10.13 Replacement (Rails, ties, etc.) Definition selfexplanatory
Track: Special Track Work Include minor turnouts and
10.14 (Switches, turnouts, insulated interlocking, such as crossovers and
joints) turnouts at the ends of passj tracks
Significant interlockings at major
10.15 Track: Major Interlockings stations and where routes converge
from three or more directions
Track: Switch Heaters (with Incll_Jde cost of power distribution
10.16 equipment from commercigpower
power & control) . . :
source to interlocking location
10.17 VISV & Vel Definition selfexplanatory

Dampening
Other Linear Structures

10.18 (including fence, sound walls,  Definition selfexplanatory
crash barrier, etc.)

20 Stations, Terminals, Intermodal

20.01 Station Buildings: Intercity

; Passenger Rail Only

Station Buildings: Joint use
(commuter rail, intercity bus)

Definition selfexplanatory

20.02 Definition selfexplanatory
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20.03 Platforms Definition selfexplanatory
20.04 Elevators, Escalators Definition selfexplanatory

Construction at station sites intended t
support nontransportation commercial
activities (shopping, restaurants,
residential, office space). Do not incluc

20.05 Joint Commercial Development cost of incidatal commercial use of
station space intended for use by
passengers (newsstands, snack bar,
etc.). Costs may not be allowable for
Federal reimbursement

Include sidewalks, paths,gaas,
landscape, site and station furniture, si
lighting, signage, public artwork, bike
facilities, permanent fencing

Pedestrian/Bike access and
20.06 accommodation, landscaping,
parking lots

Automobile, Bus, Van Accessws

20.07 including roads Include all orgrade paving

20.08 Fare Collection Systems and Includefare sales and swipe machines,
; Equipment fare counting equipment

20.09 Station Security Definition selfexplanatory

30 Support Facilities: Yards, Shops, Administration Buildings

Administration Buildings: Office,

30.01 Sales, Storage, Revenue Countit

Definition lf-explanatory

Include service, inspection, and storag
facilities and equipment

Include heavy maintenance and
overhaul facilities and equipment

30.02 Light Maintenance Facility

30.03 Heavy Maintenance Facility

Storage or Maintenancef-Way

30.04 " gyildng

Definition selfexplanatory

Include yard construction and track

30.05 Yard and Yard Track associated with yard

40 Sitework, Rightof-Way, Land, Existing Improvements

Demolition, Clearing, Site Include project/prograrwide clearing,
Preparation demolition and fine grading

Include all site utilitiestorm, sewer,
water, gas, electric

40.01

40.02 Site utilities, utility relocation

Hazardous Material,
contaminated soil,
removal/mitigation, ground water
treatments

Environmental mitigation:
40.04 wetlands, historic/archeology,
parks

Include underground storage tanksiel
tanks, other hazardous materials and
treatments, etc.

40.03

Include other environmental mitigatior
not listed
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40.05

40.06

40.07

40.08

40.09

Site structures including retaining
walls, sound \alls

Temporary facilities and other
indirect costs during construction

Purchase or lease of real estate

Highway/pedestrian overpass/grad
separation

Relocation of existing households
and businesses

Definition selfexplanatory

Definition selfexplanatory

If the value of rightof-way, land and
existing improvements is to be used .
in-kind local match to the Federal
funding of the project/program,
include the total cost on this line item
In backup documentation, separate
cost for land from cost for
improvements. ldentify whether
items are leased, purchased or
acquired through paymerur for free.
Include the costs for permanent
surface and subsurface easements,
trackage rights, etc.

Other than the grade separations
included in this line item, highwail
grade crossing safety enhaments
generally fall under 50.06

In compliance with Uniform Relocatio
Act

50 Communications & Signaling

50.01
50.02

50.03

50.04
50.05

50.06

50.07

50.08

Wayside signaling equipment
Signal power access addtribution

Onboard signaling equipment

Traffic control and dispatching
systems

Communications

Grade crossing protection

Hazard detectors: dragging
equipment high water, slide, etc.
Station train approach warning
system

Definition selfexplanatory
Definition selfexplanatory

Include onboard cab signal, Automati
Train Control (ATC), and Positive Tra
Control (PTC) related equipment

Definition selfexplnatory

Definition selfexplanatory

Includes all types of highwanil grade
crossing safety enhancements expec
for grade separation projects, which
fall under 40.08

Definition selfexplanatory

Definition selfexplanatory
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60 Electric Traction

Traction Power Transmission: High
Voltage

60.02  Traction Power Supply: Substations Definition selfexplanatory

60.03 Tracthn Po_wer Distribution: Catenal Definition selfexplanatory
and third rail

60.04  Traction Power Control Definition selfexplanatory
70Vehicles

60.01 Definition selfexplanatory

Vehicle AcquisitiorElectric

70.00 Locomotive Definition selfexplanatory
70.01 VIS Acqmsmon: MeLAZEE Definition selfexplanatory
Locomotive
70.02 \Lg(r-:;:;lcle Acquisition: Electric Multiple Definition selfexplanatory
20.03 X(;Rlcle Acquisition: Diesel Multiple Definition selfexplanatory
Vehicle Acquisition: Loeloauled Include cars with coach space,
70.04 o :
passenger cars with ticketed space sleeping compartments, etc.
Vehicle Acquisition: Loeoauled Include dedicatd food service,
70.05  passenger cars without ticketed lounge, baggage and other service
space support cars
Vehicle Acquisition: Maintenance of L
70.06 Way Vehicles Definition selfexplanatory
70.07 Ve Acq_u SR OIS Definition selfexplanatory
support vehicles
70.08 MEEs F_%efurbhment: I Definition selfexplanatory
Locomotive
20.09 Vehicle Refurblshment: NelBlectric Definition selfexplanatory
Locomotive
Vehicle Refurbishment: Electric L
70.10 Multiple Unit Definition selfexplanatory
Vehicle Refurbishment: Diesel .
70.11 Multiple Unit Definition selfexplanatory
70.12 WERIED [RELsS mSis (4o e Include coaches, sleeping cars, etc.

passenger cars with ticketed space
Vehicle Refurbishment: Nen
70.13  passenger Locbhauled car without
ticketed space
Vehicle Refurbishment: Maintenanc .
70.14 of Way Vehicles Definition selfexplanatory

70.15  Spare Parts Definition selfexplanatory

Include food senge, lounge, baggag:
and other service support cars
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80 Professional Services

Service Developmen®ervice

80.01 Environmental Definition selfexplanatory

80.02 Prel_lmlnary S Pl Definition selfexplanatory
Environmental

80.03  Final Design Definition selfexplanatory

80.04 Project Mgnagement IR G Definition selfexplandory
Construction

80.05 CCIUE R AL T 62 Definition selfexplanatory
Management

80.06 Professmnal EIENI Etie) @UOE Bhel Definition selfexplanatory
Construction Insurance

80.07 g, 'Perm!t§; Ry [Fees oy Ol Definition sdf-explanatory
Agencies, Cities, etc.

80.08  Surveys, testing, investigation Definition selfexplanatory

80.09  Engineering Inspection Definition selfexplanatory

80.10  Start Up Definition selfexplanatory

The study expanded several subcategory cost items to capture moreildfgathe

cost items. Items requiring expansion were decided during the data gathering and
capital cost estimate activities of the feasibility study. The subcategory expansions
include:

Table3-10: FRA Cddtem Expansion

10.09 Track New Construction: Conventional Ballasted

10.09.01  Track New Construction: 136LB CWR w/ Concrete Ties
10.09.02 Track New Construction : 136LB CWR w/ Wood Ties

3.2.2 UNIT CosT DEVELOPMENT METHOD

Thestudydeveloped all unit costi 2010 dollars for the design and construction of
high-speed passenger rail and maglev infrastructure. Unit costs were derived from
various sources and publications. The unit costs for each of the items included cost
of material, labor, overhead and qiit. Refer to Sectio.2.3for detailed unit cost
developments. Below is a list of resoust¢hat wasreferenced in developing the

unit costs:

T tdzof AAKSR O2yaiGNMzOGA2Y R20dzySyida &dzOK |
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7 GDOT and tier State Transportation agencies weighted unit cost;

1 Federal Transit Authority (FTA) website for typical elements cost;




7 California and Floridddligh-Seed Rail feasibility Studies and Prelimina
Design documents;

1 Wisconsin and lllinois Planning and Deddgrcuments;

7 VariousChss lrailroadcost estimates for similar sized projects; and

7 Estimating experience and historical costs for similar projects.

Unit costs needed adjustments from previous years to 2010 base year d
Escalating these unit coste 2010 dollars was done by utilizing tlggineering
News RecordConstruction Cost Index (CCI) for Atlan@A The CCI uses loc
prices for Portland cement and 2x4 lumber and the national average pric
structural steel. The CCI also uses locabunvages, plus fringes, for carpenter
bricklayers and iron workers. The following formula was used to escalate unit
to 2010 dollars:

Unit Costoio = (Unit COStyearx) X

The feasibility study was based on U.S. Customary Units defined by the N
Institute of Standards and Technology (NIST). U.S. Customary Units are o
used intheU.SZ YR INB faz2 (y26y LAWISNKS
Actual units of measure for each of the items weletermined during the capital
cost estimations.

3221vdzl yiAlGASa

From the various data sources in the data collection processstilndy developed
conceptual takeoff quantities for several oFRA cost categories. These quantit
are related to earthwork, structures, track roadbed, rail, track materials, turno
stations, support facilitiessite work rightof-way, communication & signalin
electric traction, and vehicles.

Take off quanties were made from maps, drawings, typical sections and sket
created during the feasibility study for each corridor and level of service. -dfak
guantities were (+/) 30 percent of actual quantities.

3222 yAl [/ 2aba

Table 311 outlines the unit costs foeach FRA SCC stditegory. Because thi
study is at the feasibility level, thstudy did not estimate costs for Section 9
(Unallocated Contingencies) and 100 (Finance Charges). The values for
categories will be determined in later evaluationshe3$e unit costs, again, wer
developed based on regional and national references.



Table3-11: SCC SuBGategory Unit Costs

10 Track Structures and Track

10.01  Track Strature: Viaduct C‘;;irl'gor $47,000,000  $47,000,000

Track Structure: . :
10.02 Major/Movable Bridge Lump Sum Varies Varies

Track Structure: Undergrade

10.03 . Lump Sum Varies Varies
Brides
Track Structure: Culvert &
10.04 Drainage Structure Each $57,000 $57000
10.05 Track Structure: Cut & Fill (>
' nQ KSAIKGkRSL
10.05.01 Rolling Terrain Cc,\’;irl"ejor $1,073,000  $1,073,000
10.05.02 Mountainous Terrain C(K/r"rllgor $2,145,000 $2,145,000
Track Structure: Agrade Corridor
10.06 (grading and subgrade . $715,000 $715,000
e Mile
stabilizaton)
10.07 Track Structure: Tunnel C‘,:/r”rl'gm $116,000,000 $116,000,000
Track Structure: Retaining .
10.08 Walls & Systems Track Mile  $1,281,000 $1,281,000
10.09 Track New Construction:
: Conventional Ballasted
10.09.01 136 Ih CWR on Concrete Tie Track Mile $894,000 $894,000
10.09.02 136 lh CRon Wood Ties Track Mile  $1,010,000 $1,010,000
10.10 Track New Construction: Track Mile N/A N/A

Non-Ballasted

010y M=EieRehatiEntnabalast SEEeas A B B o 000 $132,000
and Surfacing

Track Rehabilitation: Ditching

10.12 & Drainage Track Mile $38,000 $38,000
Track Rehabilitation:
10.13 Component Replacement
(Rails, ties, etc.)
10.13.01 30% Track Rehabilitation Track Mile $427,000 $427,000
10.13.02 60% Track Rehalbdtion Track Mile $491,000 $491,000

10.13.03 100% Track Rehabilitation Track Mile $966,000 $966,000




10.14

10.14.01

10.14.02

10.14.03
10.15

10.16

10.17

10.18

Track: Special Track Work
(Switches, turnouts, insulatei
joints)

Turnout; No. 11

Turnout; No. 20

Turnout; No. 24

Track: Major Interlockings
Track: Switch Heaters (with
power & control)

Track: Vibration & Noise
Dampening

Other Linear Structures
(including fence, sound walls
crash barrier, etc.)

Each
Each
Each
Each

Each

Track Mile

Corridor
Mile

$150,000 $150,000
$200,000 $200,000
$475,000 $475,000
N/A N/A
$45,000 $45,000
N/A N/A
$122,000 $122,000

20 Stations, Terminal, Intermodal

20.01

20.02

20.02.01
20.02.02
20.02.03
20.02.04
20.03
20.04

20.05

20.06

20.07

20.08
20.09

Station Buildings: Intercity
Passenger Rail Only

Station Buildings: Joint use
(commuiter rail, intercity bus)

Atlanta MMPT

H-JAIA

Birmingham Transit Station
Jacksonville Multimodal
Platforms

Elevators, Escalators

Joint Commercial
Development
Pedestrian/Bike access and
accanmodation, landscaping
parking lots

Automobile, Bus, Van
Accessways including roads
Fare Collection Systems anc
Equipment

Station Security

Each

Lump Sum
Lump Sum
Lump Sum
LumpSum
Linear Feel
Each

Square
Foot

Lump Sum

Lump Sum

Each
N/A

$5,610,000 $5,610,000

$217,121,588 $217,121,588

$62,034,739  $62,034,739
$18,610,422  $18,610,422
$43,424,318  $43,424,318
$1,080 $1,080
$350,000 $350,000
$150 $150
N/A N/A
N/A N/A
$250,000 $250,000
N/A N/A

30 Support Facilities: Yrals, Shops, Administration Buildings

30.01

30.02

Administration Buildings:
Office, Sales, Storage,
Revenue Counting

Light Maintenance Facility

N/A

N/A

N/A N/A

$6,203,473 $6,203,473




30.03
30.04
30.05

Heavy Maintenance Facility Lump Sum $29,776,674

Storage or Maintenancef-
Way Building
Yard and Yard Track

N/A

Lump Sum

N/A
N/A

40 Sitework, Rightof-Way, Land, Existing Improvements

$37,220,844

N/A
N/A

40.01

40.02

40.03

40.04

40.05

40.06

40.07

40.(8

40.09

Demolition, Clearing, Site
Preparation

Site utilities, utility relocation

Hazardous Material,
contaminated soil,
removal/mitigation, ground
water treatments

Environmental mitigation:
wetlands,
historic/archeology, parks
Site structures including
retaining walls, sound walls
Temporary facilities and
other indirect costs during
construction

Purchase or lease of real
estate

Highway/pedestrian
overpass/grade separation
Relocation of existing
households and businesses

Lump Sum
Corridor
Mile

N/A

Acre

Track Mile

Lump Sum

Lump Sum
Lump Sum

Lump Sum

Varies

$59,000

N/A

N/A

$2,561,000

N/A

Varies
Varies

Varies

Varies

$59,000

N/A

N/A

$2,561,000

N/A

Varies
Varies

Varies

50 Communications & Signaling

50.01

50.02

50.03

50.04

50.05
50.06

Wayside signaling
equipment

Sgnal power access and
distribution

Onboard signaling
equipment

Traffic control and
dispatching systems

Communications

Grade crossing protection

50.06.01 Public AtGrade
50.06.02 Private AtGrade

Corridor
Mile
Corridor
Mile

Each

Each
Corridor
Mile

Each
Each

$970,000

$5,500

$400,000

$9,000,000

$555,000

$411,000
$293,000

$970,000

$5,500

$400,000

$9,000,000

$555,000

$411,000
$293,000



Hazard detectors: dragging .
) ) . Corridor
50.07 equipment high water, slide Mile
etc.

50.0g  OtAtion train approach Each $137.500 $137.500
warning system

60 Electric Traction

Traction Power Transmissiot  Corridor

$7,500 $7,500

60.01 High Voltage Mile $60,400 $60,400
Traction Power Supply: Corridor
60.02 Substations Mile $1,800,000 $1,800,000
Traction Power Distribution: :
60.03 Catenary and third rail Track Mile  $3,600,000 $3,600,000
60.04 Traction Power Control C‘I:;irl'gor $1,625,000  $1,625,000
70 \khicles
20.00 Vehicle Acqwsmon: Electric N/A N/A N/A
Locomotive
20.01 Vehlcl_e Ach|S|t|<_)rNon- N/A N/A N/A
Electric Locomotive
Vehicle Acquisition: Electric
70.02 Multiple Unit
70.02.01 Electric Multiple Unit (EMU) Each N/A $43,450,000
70.02.02 Maglev Unit Each N/A $79,290,000
Vehicle Acquisition: Diesel
70.03 Multiple Unit Each $32,500000 N/A
Vehicle Acquisition: Loeo
70.04 hauled passenger cars with N/A N/A N/A

ticketed space
Vehicle Acquisition: Loeo

70.05 hauled passenger cars N/A N/A N/A
without ticketed space

Vehicle Acquisition:
Maintenance of Way Vehicle

Vehicle Acquisition: Non
railroad support vehicles

70.08 Vehlc!e Refurblshment: N/A N/A N/A
Electric Locomotive

20.09 Vehlcl_e Refurblshment: Nen N/A N/A N/A
Electric Locomotive

70.06 N/A N/A N/A

70.07 N/A N/A N/A




Vehicle Refurishment:
(Y Electric Multiple Unit N N N

Vehicle Refurbishment:

7011 Diesel Multiple Unit b e e
Vehicle Refurbishment: Loet

70.12  hauled passenger cars with N/A N/A N/A
ticketed space
Vehicle Refurbishment: Nen

70.13 passenger Lochauled car N/A N/A N/A
without ticketed space

Vehicle Refurbishment:

70.14  Maintenance of Way N/A N/A N/A
Vehicles
70.15  Spare Parts Lump Sum N/A N/A

80 Professional Services

Service Development/Servic 2% of Total

80.01 Environmental Cost varies varies
Preliminary 0
80.02 Engineering/Project 4A£;;otal Varies Varies
Environmental
0,
80.03  Final Design OGN Varies Varies
Cost
I 0,
80.04 Propct Management for 4% of Total Varies Varies
Design and Construction Cost
. i~ . o
80.05 Construction Administration 6% of Total Varies Varies
& Managemat Cost
Professional Liability and
80.06 other NonConstruction N/A Varies Varies
Insurance
Legal; Permits; Review Fees
80.07 by Other Agencies, Cities, N/A Varies Varies
etc.
i 0,
80.08 $urveys, Festlng, 20 @i Tl Varies Varies
investigation Cost
0,
80.09 Engineering Inspection Zbg;;otal Varies Varies

80.10 Start Up N/A Varies Varies




3.2.3 DETAILED METHODOLOGIES
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Shared Use

In Shared Use corridors, the passenger operation involves passenges
operating on existing freightoutes and tracks. Thisequires coordination with
freight train volumes. This study uses the assumption that passenger trains wi
restrict the current or future freight operations and schedules.

Below are assumedalues for current freight densities for the various freig
segments that coulchave future passenger servicEhe density values ardaily

weighted averages for the entire route and can be seenTable 312. Daily

weighted average is defined as the sage density over the entire routand is

determined by multiplying the density by the distance over which it opera
Summing these values over the route and dividing by the total length provide
G SAIKGSR al GSNI IS 2 T FRtBe/parpoded of 2ajtulalion
the study assumes that a typical carload is 60 gross tons, in which typical

consist of two locomotives and 70 cars. Therefore, the following formula was

to calculate the average trains per diy a particular egment length

O W @M@MOOMQ e | VO @ POD O w
p

0 & & 00O O'CEEETYd e2f — 2z — z — zZ'Y¢€ 600 VEMO
@M XT GQU

These daily weighted densities were then summed and divided by the total aor
length to equal the corridor weighted average.




Table3-12 Current Corridor Freight Densities

Corridor Railroad Owner D'ensr[y
(trains/day)

For the purposes othis feasibility study, thestudy assumed current freight
operations will grow by the percentages outlined Table 313. This percentage
reflects the growth through 2035 and is taken from tiNational Rail Freight
Infrastructure Capacity and Investmenu®y (September 2007).




Table3-13: Future Freight Density Increases

2035 2040

Freight

Density Freight

Corridor Railroad Owner Increase Density Density
e 2085 (trains/day) | Estimate®
AU NS 100% 52.6 52.9
Birmingham
NSSLine 50% 3.6 3.9
NS HLine 100% 86.8 87.1
GeprglaCentraI 50% 12 14
Railroad
Atlantag CSXBLine (Savannal
Jacksonville  to Richmond Hill) S0% 14.2 14.4
CSXBLine (Richmonc 0
Hill to Kingsland) S0% 0.5 0.6
SIS EUEI D 100% 130.4 130.7
Jacksonville)
CSXT (Atlanta to 100% 58.0 583
Chattanooga)
NS (Atlanta to .
Chattanooga) 100% 90.0 90.3
CSXT _(Chattanooga t 100% 45.0 453
Nashville)
CSXT (Nashville to 0
Atlaptgc Louisville) 100% 45.0 45.3
Louisville Private (Chatt
(LS (G 50% 67.5 67.7
to Harriman)
Nashville & Eastern 50% 18.0 18.2
NS (ChnetrEsgs 12 100% 90.0 90.3
Danville)
S 50% 375 37.7
Louisville)

Chapter 3.4 explains the calculations behind estimating passenger train frequ
However, as a rule, higher ridership associated with faster options support

train frequencies, along with larger, more efficient trains. Train size and frequ
are increased together to accommodate the ridership increase. Therefore

10 2040 Freight Density Estimates were extrapolated using the Average Annual Growth Rate (AAGR)
2010 and 2035.




iterative approach was used to identify the optimal investment and operating
strategy for each of the three corridors.

As will be seen in Section-YI, the corridors have unique characteristics and
ridership patterns that lead testimating corridor frequencies. his studyoptimizes
ridership and frequencies based on these unique characteristid®e passenger
train frequency estimatebelow illustrate the preliminary train frequency estimates
that were then used to help calculate the necessary capacity improvesraong
each corridor.

Atlanta¢ Birmingham Corridor: 6 round trips (12 trains/day)
Atlanta ¢ Macong Jacksonville: 8ound trips (6trains/day)
Atlanta¢ Chattanoogal6 round trips (32rains/day)
Chattanooga; Nashville: 10 round trips (2@ains/day)
Nashvilleg Louisville: Sound trips (0trains/day)

= =4 =4 =4 =4

Based on these passenger rail densities in combination with the projected freight
densities, the density values ifable 314 were used to develop the necessary
capacity improvements.

Table3-14: Evaluated Corridor Densities

Density

Atlantac Birmingham NSCrescent 64.6
NSSLine 21.0
NS HLine 102.8
GeorgiaCentralRailroad 13.6

Atl k ill
tlantac Jacksonville CSXTELire (Savannah to Richmond Hi 31.0

CSXTBLine (Richmond Hill to Kingslan 16.6
CSX™PA-Line(Callahan to Jacksonville) 142.4

CSXT (Atlanta to Chattanooga) 74.0
NS (Atlanta to Chattanooga) 106.0
CSXT (Chattanooga to Nashville) 57.0
Ay Lonisdle CSXT (Nashville to Louisville) 53.0
Private (Chattanooga to Harriman) 79.5
Nashville & Eastern 30.0
NS (Chattanooga to Danville) 102.0
NS (Danville to Louisville) 45.5

In developing a capital cost estimate, theidymade the following asumptions and
took the following approach to increasing track capacity to accommodate current
and future freight operations and proposed passenger service:



7 Freight railroads will require access to any track infrastructure the prop
passenger service bds on private railroad property;

7 Existing mainline and siding tracks will be completely replaced with
pound CWR and concrete ties;

7 All mainline turnouts will be replaced with power turnouts and pass
sidings will require No. 20/24power turnouts;

1 Minimum freight sidings are two miles and passenger sidings are 10 mil

7 Universal crossovers should be No. 20/24; and

1 Proposed track centers are 2@et.

Table 315 llustrates the methodology for increasing track capacity on the vari
existing traclkcorridors based on the evaluated densities outlingd able 314.

11No. 20/No. 24 refers to the specific angle of the divamsof the train movement. Larger turnouts refle
higher traveling speeds.
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Table3-15: Capacity Improvement Methodology

Average Existing # of ] New Signal

Trains/Day? | Main tracks System Track Improvement

12Average trains/day based on future freight density plus proposed passenger service trains




Dedicated Use

In Dedicated Use corridors, the passenger operation involves passenger
operating on dedicatedoutes and tracks. This separates passenger service
exising and future freight operations.

| 26 SOSNE Ay afl ad YAtS¢e¢ aradda drazya
stations such as Atlanta, Macon, Savannah, Jacksonville, Birmingham, Chatta
Nashville and Louisville, ttetudy assumed passenger trawill operate on seale
corridors at reduced speeds (110 mph). saled corridor does allow for arade

crossngs. Typically, the passengeil mwill utilize an existing freight corridooute

and purchase additional rigitf-way to approach the destation station. For the
purposes of this feasibility study, tletudyassumed that the dedicated technolo

cannot operate on existing freight tracks and vice versa.

Again based on the iterative approach and taking into consideration the un
characterstics and ridership patterns of each of the three study corridors,
passenger traifirequency estimates for the three corridors follows:

Atlanta¢ Birmingham10 round trips 20 trains/day)
Atlanta¢ Macon¢ Jacksonvillel4 round trips @8 trains/day)
Atlanta¢ Chattanooga: 28ound trips 66 trains/day)
Chattanooga; Nashville: 20 round trips (40 trains/day)
Nashvilleg Louisville: 12 round trips (24 trains/day)

=A =4 =4 =4 =9

To develop a capital cost estimate, teidy made the following assumptions an
took thefollowing approach for constructing dedicated track infrastructure:

Double track corridors for kdirectional operation;

Build track to FRA Class 9 standards;

Track will be 13¢pound CWR on concrete ties;

Universal crossovers should be No.®@4reaterand spaced every 25 mile
for the purpose of maintenance; and

1 Proposed track centers are 16.5 feet with a minimum of 15 feet
segment$® where speed is reduced to less than 125 mph.

=A =4 =4 =4

Figure 31 through Figure 34 demonstrate the various types of typicadions
applied to various segments along the dedicated corridors.

13 This is not an industry standard and is not required by FRA




Figure3-1: At-Grade, Open Drainage Typical Section
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Figue 3-2: At-Grade, Closed Drainage Typical Section
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Figure3-3: Trench/RetainedCut Typical Section
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Figure3-4: Dedicated Track within Existing Freight Corridor Typical Section
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The general basis of theute design was to follow best practices of the curre
high-speed ralil liens (i.e., Japanese and European) as well as the guidance
International Unim of Railways (UIC) and the Manual of Railway Engineering o
American Railway Engineering and Maintenance Association (AREMAXtudi
also utilized the current American projects in California and Florida.

Shared Use

Shared Use geometry will be lted to the existing track horizontal and vertic
geometry. For this feasibility study, th&tudy did not perform any analysi
associated with easing curves for better travel times, as this would have bee
involved for this level study.

It is recormended that this be looked at further as a part of future detailed stud
if the corridors are determined feasible for further analysis. Future engineering
study a number of factors to increase the travel times on the existing fre
corridors inclaling decreasing the degree of curvature, lengthening spirals,
increasing supeelevation.

Dedicated Use

Dedicated Use geometry was moredapth due to greater design speeds (125 m
< 200 mph). Again, it was not within the scope of the feasikstitgly to create a
detailed horizontakoute. However, for this study, thstudy utilized the following
geometry characteristics:

1 Maximum degree ofcurveixOo N Qnne T

1 Maximum supetelevation is six (6) inche@pplied supeelevation plus
under balancg

7 Maximum length of spiral is 1,500 fedbased on 1.63 *V and EJ' n £
V=220 mph)and

1 Minimum length of a segment is 600 feet.

It should be noted that the spiral length stated above is stated as information

Length of spiral is individually calcidd for each curve based on type of spir
design speed, applied supelevation and degree of curve. It is outside the sc
of the feasibility study to design each curve and determine an acceptable

length. This exercise will be required at getgphase of design.

For vertical grade, the only factor that was considered at the feasibility level
the corridor grade. The desirable ruling grade should be 1.25 percent wi
maximum of 2.5 percent.
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The verticalroutes of intercity passenger rail, higépeed rail, and Maglev are
usually less flexible in their rate of change and maximum percent grades than local
roads and interstate highways. For example, intercity passenger rail systems
typically have a maximum grade of awercent, compared to interstate highways
with a maximum grade of four percent (with exceptions). Preferred operating
grades for higkspeed rail also do not exceed two percent, although current systems
do have instances of grades up to six percent vather operating speeds.

Costs for interstate interchanges can reach $100 million per grade separation,
depending upon the characteristics of the interchange and the incomongte of

the highspeed rail system. This large range in cost is due to themalrpercent
vertical grades that allow higbpeed rail systems to achieve their top speeds as
mentioned previously. The minimal vertical changeramte results in lengthy
retaining walls and other approach structures and lengthy overpasses. Thereafore, i
most interchange scenarios, it is proposed that the highways and interstates are
elevated over the higispeed rairoute.

The AtlantaChattanoogaNashvilleLouisville and AtlantaBirmingham Corrida
both locate routes in rolling hills, eroded plateausand mountainous terrain
resulting in a combination of interchange types. For this feasibility sflalyle 316

and Figure 35 outline the interchange details and costs that were used based on
the scenario.

Table3-16: High-Speed Rail Interchange Options

Highspeed rail flyover shoulder to half muléine

into interstate median HS
;Ityovter Highspeed rail flyover half mulane into median $95
FUCHUres to shoulder
Highspeed rail flyover shoulder across ent
. $150
multi-lane to shoulder
: Highspeed rail bridge over an interchange $23
Bridge . : :
Highspeed rail bridge over and away fro $23
interchange
Highspeed rail grade under interchange $93
Grade Under . . . .
Highspeed rail grade under intersectin $3

roadway/ramp



Figure3-5: High-Speed Rail Interchange Option Details
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Shared Use

In Shared Use corridors, the passenger operation involves passenger trains
operating in sealed corridors. Sealed corridors affect every public and private at
grade crossing in order to maintain a specific level of protection.

For the purposeof this feasibility study, all public grade crossings will be
upgraded to quad gates, flashing lights, and audible bells activated by constant
warning time system that adjusts for different train speeds. All private crossings will
be upgraded to singl gates, flashing lights, and audible bells activated by the
constant warning system.

This feasibility study assumes altggade crossings will remain open and that all
crossings will need to be upgraded to the proposed audible bell warning system.

Dedicded Use

In Dedicated Use corridors, the passenger train operates within a corridor that has
no atgrade crossings, eliminating any potential risk for interference between
roadways and rail operations. The corridor will require every public and private at
grade crossing to be grade separated (or closed).

For the purposes of this feasibility study, all publiegedde crossings will remain
open and will be gradeeparated. Approach and various types of grade separations
are discussed in Section 3&. Al private crossings will be closed and access will
need to be realigned. It was determined at the beginning of the study that grade
separating private crossings would not be cost effective.

This feasibility study assumes that all public crossings withde over rail [Figure 3

6). This is primarily based on the fact that roadway horizontal and vertical geometry
standards are much more flexible than typical railroad geometry standards. In
addition, typical highways structures have lower associated ctisa railroad
structures.



Figure3-6: Typical Grade Separations (Overpass and Underpass)

Source: California HigBpeed Train: Project Environmental Impact Report(2010)
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In Shared Useoutes, where passenger trains share track with freight operatio
the existing corridors may or may not have been graded for additional t
infrastructure. Therefore, the standards for earthwork will vary along the corri
depending on the time period of theork. In Dedicated Useutes, the passenger
operations will commence on new infrastructure where no previous earthwor
most cases) has been completed.

Due to the variables and requirements of doing field investigations and evalu
terrain informaton, the study relied solely on information developed by Fede
and State agencies to classify terrain. The following categories and definitions
used for all three corridors as outline by the Geometric Design Project
Highways (ASCE Press, 2000)

1 Flat: conditions where sight distances, as governed by both horizontal
vertical restrictions, are generally long or could be made to be so wit
construction difficulty or major expense;

7 Coastal:conditions similar to Flat Terrain with the additioh wetland and
marsh areas that may require frequent elevation;

1 Rolling:conditions where the natural slopes consistently rise above and
below the rail grade and where occasional steep slopes offer s
restriction to normal horizontal and verticedute; and

1 Mountainous: conditions where longitudinal and transverse changes in
elevation of the group with respect to rail are abrupt and where bench




and side hill excavation is frequently required to obtain acceptable
horizontal and verticaloute.

Unit Costs

The unit cost for each classification was based on the Coastal and Flat terrain types.
These two types of terrains pose the least amount of earthwork challenges and are
the basis of an ideal condition. Coastal and Flat terrain classifisatolh be
considered FRA Standard Cost Category Item 10.06 Track Structu@Gradst
(grading and subgrade stabilization). Refer to Section 3.2.3 for detailed unit cost
development.

At the feasibility study level, thestudy had limited information on exisg
elevations, existing and proposed vertical trackutes, soils and several other
variables related to earthwork. Therefore, tilstudy used a factor approach for
Rolling and Mountainous terrain classifications. The following factors were applied:

1 Roling: Factor of 1.5
7 Mountainous: Factor of 3

These terrain locations will be classified under FRA SSC 10.05 Track Structure: Cut
and Fill (>4 feet height/depth) as 10.05.01 Rolling and 10.05.02 Mountainous.

3.2.3.6{ (i NHzO (i dzNB a

Table 317 outlines the structural csts along each corridor. All costs, except the
viaduct, are calculated based on Cost/Linear Foot of Track. Bridges built for double
tracks should multiply by two to account for the second track.




Table3-17: Structure Costs

Structure Assumption s
millions)

196-foot span with a center pier, using Dec

Rail over Interstate Plate Girders $1.76
Rail over major roadwa 156-foot' span with a center pier, using Dec $1.40
Plate Girders
Rail over minoroadway 72-foot clear span, using Deck Plate Girdel $0.68
120foot clear span, using Deck Plate Girde
Rail over major If waterway can be traversed with 1260t
: . $1.10
waterway span, enter as multiple bridges placed end
end
: : 120-150 foot span using Througblate $0.012/Linear
Rail over major water Girders Foot of Track
way (greater than 120 $0.025/Linear
foot spans) 150-350 foot span using Through Truss Foot of Track
24-foot clear span using Concrete Slab
Rail over minor Bridge. If watrway can be traversed with $0.11
waterway 24-foot spans, enter as multiple bridges :
placed end to end.
All viaducts will be built 5€eet wide to $0.009/Linear

Viaduct Guideway accommodate two tracks, for either

) . Foot of Track
immediate or future use

Costs were dveloped using the following plannidgvel unit costs by structur
type inTable 318. Costs are by linear foot of single track. For bridges contai
two tracks, costs should be doubled to calculate a cost for the linear foot of
bridge.

Table3-18: Unit Cost by Structure Type

Structure Type Maximum Span (feet)] Cost/Foot of Track

Concrete Slab 24 $4,500
oné¢ 52dzotS / St 35 $5,500
nuHé 52dzoft S / St 49 $6,000
Wide Flange Deck Girder 65 $7,000
Deck Plate Girder 120 $9,000
Through Plate Girder 150 $12,000
Truss 350 $25,000

For bridges crossing roadways, the structures are sized to span the roadway a
roadside Clear Zone. This is specified as the desired practice whenevergbract




the GDOTBridge and Structures Design Policy Manugséction 2.3.2, and the
'l { | Rba@side Design Guidad is detailed irrigure 37 through Figure 311.

Figure3-7: Interstate Crossing
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1 Uses a 16-foot span with a center pier, using Deck Plate Girders
1 $9,000/linear Foot of Track
T MpcQ - bPdInnnkCe¢ 2F ¢NIXO1l I bmInanIann

Figure3-8: Minor Roadway
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1 Uses a 7800t clear span, using Deck Plate Girders
1 $9,000/Linear Foot of Track
T TcQ - bdpInnnkCe¢ 2F ¢NIFIO1 I PbPcynInann

Figure3-9: Major Waterway
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1 Uses a 120oot clear span, using Deck Plate Girders
1 $9,000/Linear Foot of Track
T MHENQ - PdInnankC@® 2F ¢NIFI Ol ' PmMInynIn




Figure3-10: Minor Waterway

1 Uses a 2400t clear span, using Concrete Slab Bridge
1 $4,500/Linear Foot of Track
T HNnQ - bPnIpnnkCe¢ 2F ¢NIX O]l I bmnyxX

If spans are required that are greater than 120 feeste the following:

1 Spans 12450 feet, ThrougiPlate Girders: $12,000/Linear Foot of Track
1 Spans 15650 feet, Through Truss: $25,000/Linear Foot of Track




Figure3-11: Viaduct Guideway
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Source: Califoiia HighSpeed Train: Project Environmental ImpRefport 2010)

For the purposes of this planning level effort, viaducts are considered to be
structures that consist of many short spans that are typically the same length, built
over land, in easily acceBke urban areas. Structures of this type have receptive
spans and substructures. Because of this, viaducts offer a significant cost savings
due to economies of scale for bridge components and efficiencies for construction.

Uses a 68doot span with Coarete Box Girder

$4,418/Linear Foot of Track

All viaducts can accommodate two tracks

2 Tracks X $4,418/FT of Track = $8,828/Linear Foot of Bridge

= =4 =4 =4
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The study assumes that unless plans are underway for a proposed station,
station buildings will b based on a typicahtermediatefootprint. Unit of measure
was based on square foot of the proposed building and covers the constructi
the station. Additionally, costs were generated for elevators, platforms,
collections and other miscellanas items. For larger stations that are propos
under alternative plans, the total cost will be assumed for this feasibility st
These stations include:

T MMPT,;

1 HJAIA

T Birmingham Multimodal Terminal; and

1 Jacksonville Multimodal Terminal.

For the purposs of this feasibility study, thstudy has assumed alhtermediate
stations (those not already under current plans) will be classified as A
GaSRAdzyY¢é adlitAaz2ya +FyR gAff 0S5 I LILN
other studies and sources fdypical building construction costs, the unit cost f
stations was $215/sq. ft. It should be noted, that this cost was consid
Conservativein nature. At this time, no elevators or escalators and overh
bridges above the track are included in that®n base cost. If théntermediate
station requires any of these items, they will need to be added into the cor
categories in subsequent studieskFigure 3-12 illustrates a typicalintermediate
station cost.




Terminal

Figure3-12: Intermediate Station Footprint

Track and
Platform
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The feasibility study evaluated five uses of property; existing railroad rajhisy,
highway rightsof-way, the GRIP network in Georgia, power aotther utility
O2NNAR2NA | wolRes.a AINBSY FASE Ré¢

The costing approach f@hared Useituations involved determining the propert
value of the existing railroad rigitf-way based on adjacent land values. This |
value was included in corridor cost gsates to address the public use of t
privately-owned railroad rightof-way. Thestudy assumed construction of ne
passenger tracks can generally occur inside existing railroad-aighdy. For
situations where new passenger track does not fit ingtue railroad rightof-way,
an assumed additional 5@ of property was added. In isolated situations whe
more detailed engineering will be done at the feasibility level, this approach
modified to better reflect the specific area.

The use of statewned highway right®f-way will generally have no cost impa
The costing methodology assumes that rigifway or air rights will be granted b
the various state transportation agencies at no dosthe passenger rail system.

The costing approach for isting utility rightsof-way will also be based on adjace
property values. A righdf-way width of 100feet wasassumed for passenger r
service. Ultimate compensation will be determined during negotiations with
host utility company.

Rightof-way cost approach for Dedicated Use (greenfield) situations will be b
on existing property values. A rigbt-way width of 100feet was assumed for
LI aaSY3aSNI NI Af -YAd §8BEA GS\a® duldiburedyeiginekrin
judgment to decide if twanew dedicated tracks can be constructed parallel to t
existing freight tracks. The assumption is that an agreement can be obtained
the existing freight railroads to build proposed future capacity improvements.
general approach will be to patal the existing freight centerline of track at
specified distance.

The study utilized the GDOT Office of Planning rigitway value database an
other similar databases in neighbor states as appropriate to determine prop
values. The use of propgrtvas separated into the following categoriesTiable 3
19.



Table3-19: Real Estate Cost Iltems

40.07 Purchase or Lease of Real Estate

Subcategory

Railroad Owned Corrida route on urban railroad

40.07.01  \;ion owned property
40.07.02  Railroad Owned  Corridorroute on rural railroad
Rural owned property
40.07.03 Utility Ownedg Corridorroute on urban utility
Urban owned property
40.07.04 Jitility Ownedg Corridorroute on rural utility

Rural owned property

Existing interstate, highway and
GRIP rightef-way

Land Acquisitiow Purchase of urban designated

40.07.05 State Owned

40.07.06

Urban property
40.07.07 Land Acquisitioq ~ Purchase of rural designated
Rural property

3239{ Ayl fAYy3 YR [/ 2YYdzyAOFI A2y
Shared Use

The existing freight corridors already have signaling and communications in place.
These sytems could be Track Warranted Control (TWC), Automatic Block Signals
(ABS), oCentralizedrraffic Control (CTC).

FRA requires all signaling and communications for passenger service to have Positive
Train Control (PTC) signal and communication network.rre@ily, no existing
freight railroad has implemented PTC. Therefore, all existing railroad signaling and
communications along the three corridors will require upgraded or replacement
equipment in order to implement the Shared Use passenger service.

Upgraling or replacing existing signaling will involve new signals, signal houses,
relays, cable, pull boxes, track circuits, etc. The following assumptions were used to
determine the required signal improvements:

1 Any existing freight line with ABS or TWC weélteive a complete new
signaling system;

1 Even in areas where there is an existing CTC system in place, the
communications will need to be fully upgraded to handle a new full PTC
system.



Most failures of PTC systems have been caused by the communicatiwark and
not the signals. Therefore, for the purpose of this feasibility study, stuely
assumed that new communications will be required regardless of the exi
communication system.

Dedicated Use

Since theDedicated Use route are primarily greefield corridors, thestudy
assumed new PTC signaling and communication will be required for the
route.

3.23.10/ 2ai 2F +SKAOf Sa

Vehicle unit cost estimates, based on developed service plans, was prepar
three generic vehicle technologies: 1)}900 nph dieselelectric locomotive and tilt
coach technology?) 150220 mph electric multiple unit (EMU) technolognd 3)
250-300 mph Maglev technology.

The dieseklectric technology used in sharege passenger and freight corrido
will be FRATier Icomgiant. Other technologies will operate on dedicated rigii
ways and met European crashworthiness standards. Vehicle purchase
(including design) will be included in FRA standard cost category 70 on-peco
train set basis. The train set sewji capacity was based on the service pl
developed for each corridor (typically 400 to 500 seats) and the train set wi
ADA accessible including restrooms. Each train set will include a dining/bistr
All train sets will feature standard amem$ including 2x2 seating, video displa
automated station announcement/displays, audio entertainment availability-
internet access and 110 volt power at each seat. Costs for an appropriate nu
of spare cars and replacement parts will also luded in the estimate.

Costs were blended from several sources as appropriate, and escalated to
dollars usingengineering News Reco@bst Indices. Sources for the cost estima
include study vehicle experience on the Wisconsin DOT Milwadkeelism
Corridor Project, the lllinois Chicago to St. Louis Corridor; the CalifornieSgéegd
Rail Authority Program; the Florida DOT Tampa to Orlando HSR Corridor Pr
and other public and proprietary sources.




Representative Train Technologies

1. 90-110 mph Single Level Diesel Electric Tilt Technology

Figure3-13: Talgo Series 8

1 Talgo Series 8 tilt coaches and two pliskizf f ab SEG DSYySNI GA2Yy ¢
horsepower, lightweight locomotives
1 184 meters in length, 3Bpassenger capacity

2. 150220 mph Single Level Electrified Tilt Technology

Figure3-14: Alston AGV and Siemens Velaro EMU (left to right)

1 Alstom AGV EMU, 196 meters in length, 480 passenger capacity
1 Semens Velaro E EMU, 200 meters in length-800 passenger capacity



3. 250-340 mph Transrapid Maglev Technology

Figure3-15 Transrapid Maglev

1 153 meters in length, 66650 passenger capacity
323.1tNRPFSaaMm@BNO%a { S

The costing approach for professional services was based on percentages
construction cost for categories 10 through 60. Cost category 70: Vehicles
excluded because professional services for vehicle procurement, design,
manufactuing will be included in the cost of the vehicles.

These percentages are common practice percentages for a feasibility study.
following table Table 320) shows the assumed percentage values that were u
for the feasibility study:




Table3-20: Professional Services Percentages

80 Professional Services

1 ttem | Percentage |
80.01 Service Development/Service Environmental 2%
80.02 Preliminary Engineering/Project Environmental 4%
80.03 Final Design 4%
80.04 Project Management for Design and Construction 4%
80.05 Construction Administration & Management 6%
80.06 _Professional Liability and other naonstruction 0%,negligible

insurance
80.07 Legal; Permits; Review Fees by other agencies, cities, 2%
80.08 Surveys, testing, investigation 2%
80.10 Start Up Not applicable

32312 2y UAy3ISYyOASa

The study approached contingencies the same way the FRA grant applications
approach contingencies during the funding application process. The FRA process
allows for diferent contingencies applied to different cost categories. For the
purpose of this feasibility study, thetudy applied a constant contingenc{B0
percent) value to the various categories. However, for future refinements and
investigations the contingemes for each of the categories can adjust with this type

of methodology.

The contingency factor will be large at the conceptual engineering level (generally
30 percent with allowances for special cases). This is primarily based on the fact
that average uit costs were used and detailed design analysis was not done.

32313 Kl aAy3 {OSyFNR2a F2NJ / FLAGHE /2ada

Once capital costs estimates were complete, the study examined phasing scenarios
for the capital costs in order to reduce the initial public investment inte t
construction and delivery of higbpeed rail. Other operational characteristics were
not included in these phasing scenarios; therefore, there are no details that support
the phases. Detailed capital cost and delivery of service phasing will be more
appropriate during the NEPA process, but an introduction to the concept of phasing
is included as a part of this feasibility analysis.

3.3 RIDERSHIP AND REVENUE METHODOLOGY

Thissectionpresents the ridership and revenue forecasting methodologhe key
feature of the methodology is the use of binary diversion models to calculate high
speed rail ridership. Each diversion model computes, for each combination of trip




purpose, market segment and current model, the probability that a traveler w:
choose higkspeed rail over its current model of travel as a function of t
NEAaLISOGABS Y2ZRS&AQ aSNIAOS | GdGNMNOdzi S
trip volumes of the existing modes to predict the volume of travel that will diver
high-speed rail. Indced (new) travel on the higbpeed rail mode is also calculat
using a generalized cost based on travel utility function directly related to
diversion model. Total higspeed rail ridership is obtained by summing t
diverted and induced demand vahes for the individual market segments.

This section beginwith a brief description of the geographic scope and the zon
structure used for the demand forecasting, followed by an analysis of the pote
markets considered and ending with a preserdat of the demand forecastin
modeling methodology.

3.3.1 GEOGRAPHIC SCOPE AND ZONING STRUCTURE

The demand forecasting task covers a geographic area that follows the
corridors and extends approximately 50 miles on either side of the prop
routes, whichis a typical planning assumption for access catchment for-spged
rail services. However, the 50ile distance is indicative rather than absolute, a
was adjusted as appropriate in specific instances to accommodate, for exa
important population enters located just outside the S@ile cutoff.

The area within the geographic boundary created by the process described
was split into a number of zones. Given the size of the study area and the m
corridors, the zoning structure was at theounty level. The total number o
counties (zones) including within the study area for all three corridors was
zones. This definition of zone provided a good balance between having suff
granularity to reflect the differences in level of servidearacteristics for resident
of adjacent areas, and the need to model a large area for a feasibility study.
counties included within the study area formed the geographic basis fo
subsequent travel demand forecasting analysis performed as a ghrthis
feasibility study. Figure 316 shows the straight lineoutes for the three corridors
and counties included as a part of the study area.
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3.3.2 MARKET ANALYSIS

Thefirst step in forecasting the potential ridership and revenue of the proposed
service is to estimate the current-stope travel markets inside the study area.
in-scope travel markets are the key travel markets competing with the prop
high-speed rail serviceThe three main travel markets have been identified as:

1 The interurban travel markets;
1 The local travel markets; and
1 The connect air market.

3321LYyd NIy ¢NIF @St al NJjSi

Inter-urban travel is longer distance travel between major metradpoli areas
within the study area (e.g., travel between the counties of the Atlanta urban
and the counties of the Chattanooga urban area). There are three travel ma
from which the proposed higbpeed rail services my draw their patronage from:

7 Automobile travel;
1 Bus service; and
1 Air service.

Each of these travel markets are described in more detail. However,
guantitative estimates for these markets are presented in each subsequent se
describing the corridespecific results, later iris report.

Automobile Travel

Automobile is the dominate travel mode in the three study corrido
Unfortunately, up to date and reliable intewrban travel volume data is no
available anywhere for the U.S. unless original new data collection effoets
undertaken. Therefore, this study depends on existing sources for quantifyin
automobile travel market. Some information exists on specific aspects of i
urban travel (such as journdg-word data from the 2000 U.S. Census and 20
2008 America Community Survey). In the absence of original data collection,
best source of information on inteurban automobile volumes within these ra
corridors is still the 199Butomobile Travel SurvefATS). In addition, ujp-date
traffic count data areavailable on major roadways and interstate, which dtedy
used to validate automobile travel volumes calculated from the ATS.

Bus Service

There are a variety of bus services that operate in the corridors. Commerci
operators are generally reluant to release ridership numbers. Nevertheless,



the absence of any information from the operators, approximate ridership
estimates based on bus capacity and load factors were prepared for this study. It
should be noted that charter bus operators haveen excluded from the analysis.

Direct Air Service

The study area is served by a number of large airports including Atlanta,
Chattanooga, Birmingham, Jacksonville and Nashville. Of particular importance is
the large airport hubH-JAIA the busiest aport in the U.S., and a major hub for
Delta and AirTran airlines. This airport services as a gateway for passengers
throughout the southeastern U.S. to connect to numerous domestic and
international destinations, as well as a connection point for mangéodistance

trips.

The other airports in the study area are primarily served by feeder flights to hubs
that serve various carriers; this obliges passenger traveling to other destinations to
make a connection. Services between these airports are prowagidzbth mainline

and regional aircrafts.

It is evident that the largest air markets are those that includdAIA Other
significant travel markets include direct air service between Jacksonville, FL and
Nashville, TN, Jacksonville, FL and Birmingham,add Birmingham, AL and
Louisville, KY, each with more than 20,000 passengers in each direction as seen from
Q4 2009 to Q3 2010 air volumes.

The pointto-point air markets between the major airports in the study area are
presented in subsequent sectiordescribing the corridespecific travel patterns
later in this report.

3322[ 20Kt ¢NY @St al NJ S

Local travel is shortedistance travel within the different urban areas of the study
area. For the Atlanta urban area, this includes travel within thecdinty
metropolitan area (ARC area). For the rest of the study area, local travel is defined
as travel within a 3@nile radius of each of the proposed rail stations. There are
three main types of local trips considered for this feasibility study:

1 Journeys to wdt (most likely to originate in the suburbs and terminate in the
city centers);

1 Local trips for leisure purposes; and

1 Local trips to access the airport.
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There are a number of airports in the study area where it may be possible t
new high-speed rail service may change the purpose of the airport, and allo
passenger to start their air journey at these airports. To establish the potential
of these markets, thestudy examined data on the number of total passeng
traveling betveen the key city pairs. This differs from the direct air mar
presented earlier which shows just eh passengers traveling between origina
destination airports (both located within the study area), and does not incl
connections to flights to othrenational and international destinations.

Of all of the key airport pairs in the study area, most incltE®AIA which reflects
the importance ofH-JAIAas a hub to air travel in the region. Comparing to
passenger counts on the air routes in the djuarea with the true origin
destination traffic on the same airport pairs demonstrates how many of
passengers are connecting. This comparison shows that much of the conn
traffic involving H-JAIA (particularly the shorhaul routes such had-JAA-
Chattanooga andd-JAIABirmingham) and that the connections are significan
lower for airport pairs not involving thie-JAlAhub.

With proposed rail stations at-JAIAand other study area airports, higgpeed rall
will be available option to attracair trips between these airports which are the
ultimately connection to/from airports outside the study area. Out dem
forecasting methodology incorporates the possible diversion of these trips to
proposed rail modes.

3.3.3 DEMAND ESTIMATION MODEL

The study used the following approach to forecast the potential ridership
revenue of the proposed higbpeed rail services through six broad steps:

1. Estimate the current ikscope travel market (including trips by air, bus, tra
and automobile) These esthates are developed on a zote-zone basis a
outlined in the next section. They are also disaggregated by trip purpos

2. Estimate how this market will grow in the futur@hese estimates will
reflect forecast socieconomic trends (such as changes in gagon and
employment) and assumptions regarding the sensitivity of changes in
making behavior to these trends.

3. Estimate the Level of Service (LOS) characteristics for each mode an
zone pair.For a trip by common carrier (including the propdsail service),
this takes into account the #ehicle time, frequency of service, fare, a
GAYSkO2ad ySSRSR G2 | 00Saa | yR
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work or kisure destination). For a trip by automobile, this takes i



account the origirdestination travel time (including any delays due to road
congestion) and vehicle operating costs (largely fuel cost).

. Estimate the potential market share that the new seevwill capture (i.e.,
the ridership).Thisis estimated using the LOS characteristics calculated in
the previous step and the established mode choice models and modeling
methodology.

. Estimate the level of induced demantihese are new inteurban tripsthat

are not made in the n@roject situation, but that occur as a result of the
improved service provided by the proposed project.

. Estimate the rail farebox revenudhis is calculated using the ridership
calculated in the previous two steps and the fagsumptions used for the
new rail service from Step 3 above. Note that the level of ridership is
sensitive to the level of fare.

Figure3-17: Demand Estimation Model Process

Estimate Current Travel Estimate Future Market
Market > Growth

v

Estimate Level of Service Estimate Potential
for Each Mode and Zone——>  Market Share for New
Pair Rail Service

v

Estimate Level of Induced Estimate Rail Farebox
Demand > Revenue



These forecasting steps pseippose a number of additional tasks that teeidy
carried out. These include collecting and analyzing data; preparing i
assumptions and tables; specifying, building and testing the forecasting m
producing and reviewing forecasts; and runniegstivity tests.
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The first step in the higpeed rail ridership forecasting process was to forec
total intercity air, automobile and bus travel between the major metropolitan ar
making up each corridor.

Intercity Auto

There is no standard ufp-date source of information about integity auto trip
making in the U.S. that is sufficiently detailed to be used in the préogeet
forecasting; however, the accuracy of the auto trip tables strongly influences
accuracyof the ridership and revenue forecasts for the new hggeed rail
services. Conducting new original data collection efforts including survey wo
establish intercity automobile travel patterns and levels was not within the sc
of this feasibility udy.

For this study, thestudyadopted a direct demand modeling approach to calcul
automobile travelrelated data within the study area. While the accuracy of t
tables created in this manner was likely lower than that of trip tables prepared f
original data collection, the accuracy is nonetheless expected to be suitable
feasibilitylevel study. Thestudy developed econometric travel demand mode
which forecast total countyo-county auto trips based on changes in the underlyi
socioeconmic and level of service characteristics (both are important driver
travel) of and between the counties.

Auto travel was estimated with the help of linear regression analysis using hist
auto volumes between the largest Metropolitan Statisticab#@g (MSAS) as th
dependent variable, and socioeconomic and level of service measures a
independent or explanatory variables. The general specification of the model i

The model was estimated using historical auto trip data for trips to and from
major MSAs from the latest 1995 ATShe Woods and Poole economic foreca
provided historical and future forecasts of socioeconomic variable suc
population and employment. Travel distance information was obtained from
network geographic using network based model.

Bus Service

Commercial bus operators are generally reluctant to release ridership num
However, in the absence of any information from the operators, approxi



ridership estimates based on bus capacity and load factors wegaped. In order
to calculate bus travel volumes from the supply side data in the study area, a seating
capacity of 50 seats per bus and a 50 percent load factor were assumed.

Local Air and Connect Air

The Bureau of Transportation Statistics (BTS) wehsublishes U.S. air carrier
statistics, monthly data reported by certified U.S. air carriers. The data contains
information on passengers transported with both origin and destination airports are
located within the U.S. and its territories. Local aadaonnect air volume data
were prepared using the DB1B market andOD Segment database from the BTS.
The airline origin and destination survey (DB1B) is a 10 percent sample of airline
tickets from reporting carriefS. The market data provides informah on origin

and destination airports, true origidestination passenger volumes and fares. The
T-100 segment data includes data on passenger volume, total available seats and
scheduled flight departures for all air trip segments. Airgorairport voumes

were then allocated to the county pair level using socioeconomic information. The
trip purpose (business vs. ndiusiness) distribution was estimated using data on
trip-making characteristics from the U.S. Census Bureau, county business patterns,
andWoods and Poole data.

Local Trips

Local trips were estimated based on two sources. For the Atianetao area, the
study based the analysis on results of the Atlax@hattanooga Tier | EIS completed

in 2010. This was done to make the best use of stgmifiy more detailed modeling

of the local tripsin response to similar proposed higipeed rail service in the
Atlanta-Chattanooga Et3 For all other areas, the 2000 U.S. Census Journey to
Work data was scaled accordingly based on Woods and Poole emgiogrowth.

The typical ratio of commuting trips to leisure trips was used to size the overall local
trip markets within each major urban area.

14http://www.transtats.bts.g)v/databases.asp?Mode_I D=1&Mode_Desc=Aviation&Subject_I1D2=0

15The EIS involved the use of the Atlanta Regional Commission (ARC) model and the associated input data to
predict local higkspeed rail ridership in the Atlanta metro area.
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Auto

Future auto travel was predicted using the econometric auto total traeshand
models described earlier. Future travel was forecasted through the applicati
these models, adjusted to match historical traffic growths in the region.

Air Travel (Direct and Connect Air)

Air trips (both direct and connect) were assumed twrease at the rate of
enplanement growths at the study area airports as forecasted by the Fe
Aviation Administration (FAA) Terminal Area Forecast.

Bus Travel

Bus trips were assumed to increase at the rate of population growth of
metropolitan aea served by the highpeed rail system.

3333{G6MWI[ S@St 2F { SNWAOS / KI N} OGSN

To estimate the entire highway based travel times including county to county
travel time and access and egress times to/from the airports and stations (bot
and bu$, the study used a combination of two common approaches in tra
demand forecasting. The first was to prepare (code) a representation of
networking using network modeling software (i.e., Cube Voyager) and us
highway network to estimate free flo travel times. The second approach was t
estimate the times using actual travel time data sources from commercial
planning software (e.g., MapQuest and Google Maps) supplemented with real
travel alert websites (e.gwww.sigalert.com www.bedhetraffic.com). These two
techniques were combined with other assumptions (regarding vehicle oper
costs, running times, fares or service frequencies) to estimate various mode s
levels of service (LOS) characteristics between all relevant g@amts. In addition,
travel times calculated from commercial trip planning software were used to ¢
the travel times obtained through network modeling software.

Irrespective of the method used to calculate th&®Scharacteristics, the Cub
Voyager nawork modeling software was used to develop the study forecast,

offers the capability to hold and manipulate the large volumes of data create
preparing demand forecast, and has other useful functionality.

Following is a brief summary of the LC&aracteristics for the various mods th
were used to estimate rail ridership forecasts for this study.



Intercity Auto

Auto travel times between county pairs were estimated using a combination of
network based and redalme traffic data as mentionedbmve. Automobile travel
distances and times between the counties from commercial trip planning software
were also used as supporting information in order to better reflect speed limits and
representative congestion levels on each routéighway congestio was measured
using the Texas Transportation Institute (TTI) index and congestion growth into the
future yeas was based on historical TTI trendsitomobile operating costs of 15
cents/mile for nonbusiness and 55 cents/mile for business travelers weeslu

Local Air and Connect Air

Airport to airport journey times and frequencies were estimated based on individual
airport pair statistics from flight search engineé. terminal processing time of 45
minutes was used to represent the total time spendcluding security delays) at
the airport terminals before boarding a flightAccess/egress times to/from the
nearest airport to the origin/destination county were calculated based on highway
access using network models as described abodport to airport airfares were
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Rail

Highspeed rail characteristics such as proposed stops, station to station running
times and frequencies were based on the assumptions adopted by the engineering
study which were the results of research on rail services and stops in other similar
studies, detailed stakeholder feedback, terrain analysis and simulation of train
operations, etc. Distance based rail fares (separate for Sharednds®edicated

Use services) wex used with a fixed boarding fee based on research of several
existing Amtrak corridor services and a few other international {sigied rail
systems. For the Shared Use and Dedicated Useshigéd rail services, distance
based fares of $0.28 per mile @$0.40 per mile (with a $5.00 boarding fee) were
used, respectively as the base fares for the three corridors.

Bus

Bus level of services such as frequency, travel time and fares were obtained from
the bus operator websites.

Service frequencies are geadly low, although services between the major
metropolitan areas are more frequent. Fares are, broadly speaking, between $30
and $70 and correlated with the trip duration. Travel times are highly variable and
reflect stopping patterns and/or transfemties.



Local Trips

Diversions of local trips to higgpeed rail were estimated based on using divers
percentages calculated for the intercity markets. Hencel.®& characteristiwas
needed for this market segment.
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ThestudyQ a |-tésfetl highspeed rail forecasting methodology was applied to t
feasibility study. The key feature of the ridership and revenue foreca
methodology is its use of binary diversion models to calculate -bged rail
ridership. This methodology @actical, transparent and easily evaluated for t
reasonableness and accuracy of its relationships, and it reflects a theoret
satisfying choice structure. The approach is similar to that adopted in the re
Atlanta-Chattanooga study, in the MdlS / Sy (i S NatantaMgdorNgtugyii
and in many other studies. Forecasts produced using this methodology has
0SYOKYIFN]J SR G2 !'YiNIr1Qa ! OStl 9ELJ
revenue in the Northeast Corridor.

The model uses separatenlary (two mode) logit relationships to predict travel
diversions from each existing mode to the new hgygeed rail service. Thi
forecasting approach is graphically shownFigure 318 below. Travel market
segments are carefully defined based on @mbination of current mode, trip
purpose and other traveler and trip characteristics. Market segments include:

7 Inter-urban auto travel (business and nbnisiness);
1 Local air travel (business and rbasiness); and
1 Inter-urban bus travel (business and rbosiness).



Figure3-18: Diversion Model
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Inter-Urban Auto, Local Air and Bus Mode Choice Model Estimation

Each model is a binary choice model, which predicts the probability that a traveler
would choose high-speed rail over their existing mode given the respective
attributes of the two modes.

These three market segments are all showrFigure 318 above. The auto travel

market is furthe segmented into three group4:) those whado notneed a vehicle

al 0 KSANI FAyhbniO I RX RiKoganiid riegll a dehicle at their final

destinatio/ 0 a RS &0 ALYuIAOAS yhose who/ ieed to make automobile

trips atIntermediated 0 2 LJA R dzNA y Foutd-@ IS NI ANA LI 6 aEKS A ] €
sele¢ing highspeed rail for intercitstravel will be very different for the three

groups. Empirical work suggests that many auto travelers are, in fact, batbuén

and destinatiorcaptive.




Each diversion model shown kigure 318 computes, for each conbation of trip
purpose, market segment and current mode, the probably that a traveler w
choose higkspeed rail ovehis / hercurrent mode of travel as a function efch
Y 2 R Ss@rvice attributes. These probabilities are then multiplied by the
volumes of the existing modes to predict the volume of travel that will diver
high-speed rail. Induced (new) travel on the higjreed rail mode is separatel
forecast (described later) using models based on generalized costs. Total
speed rail wership is obtained by summing the predictions for the individ
market segments.

Modal service attributes include time, cost, frequency, reliability and qualit
service with time and cost disaggregated into their access, egress, terminal an
hau components. Modespecific constants account for the effects of other (n
explicitly modeled) characteristics of higpeed rail relative to other modes.
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segment to the respctive price and service levels of their respective modes.
general specification for each model is as follows:

U =a + b-Cost +-Travel Time $s-Access/Egress TimebgWaiting Time

Where a represents the modal constant (the inherent preference the mode
with all other attributes being equalYy b, bsand b, are modal coefficients, an
waiting time represents a transformation of service frequency.

These model parameters are usually estimated and calibrated using travel be
data from newstated and revealed preference surveys conducted locally for s
area under consideration. However, it was beyond the scope of this stud
conduct primary travel survey data collection. Rather, sedy drew heavily on
the recent Household Travel ey conducted by thetudyin 2009 as part of the
AtlantaChattanooga HSGT EIS study. This survey sampled approximately
households in the Atlant&hattanooga corridor. Indeed, similar irderban binary
mode choice models (as described above) wertimated for travel between
Atlanta and Chattanooga using the survey data. 3touely used those models a
starting points for this feasibility study. However, tbtudy then adapted and
modified the models as required to reflect the specificity of tiker current study
corridors, usingeadily-available datand information developed in other studies i
the study area and experience in other higjpeed rail corridors.

This is a very plausible demand forecasting approach because it allows for di
intercity market segments to exhibit realistic differences in their tradeoffs am
time, cost comfort, etc., and so accounts explicitly for the actual diversity of tr
behavior in the study corridor. The approach also makes it easy to carry ouea



range of sensitivity analyses to determine the effects of various changes on
competitiveness, financial viability and benefits.

The advantages of this approach included its economy in avoiding original data
collection, and some confidence derived frometladoption of a model that has
already demonstrated its utility and applicability in studies elsewhere including
within the study area (Atlanta to Chattanooga). Its robustness and reasonableness
in these other applications provide considerable assuramag it is a useful and
credible tool for the present feasibility study.

The values of time of travelers in each market segment calculated from the model
coefficients of the diversion models used for this study are presented beldabte

3-21 for the varbus components of travel time (and the terminal transfer penalty
for connecting air passengers). These values of time strongly support our findings in
previous highkspeed rail studies. First, as expected, the values ofhlang time for

air travelers ae higher than for private vehicle travelers, and both are much higher
in general than for bus travelers. Lthaul time savings on higépeed rail are much
more important to air travelers than private vehicle travelers, and more important
in both cases ecept for short norbusiness private vehicle trips) than they are to
bus travelers. This means that bus travelers are much more sensitive to price
differences between modes than they are to time differences. Also as expected, the
values of linehaul time for business travelers are higher than for Rbuasiness
travelers traveling on the same mode.

Table3-21: Values of Time
. Non . N . Non
Business . Business Business
business business business
$15 $ 5

(0]g]
$27 19 $12 $10 $

Value in 2010

dollars

In-vehicle
value of time ($)

Connect Air Model

The connect air model estimates the share of current air travelers that connétt at
JAIAfrom one of the six major airports in the study area that will be using the
proposed higkspeed rail mode to complete the connecting leg of their journey
within the study area. The six major airports in the study area with connectibh at
JAIAare: Savannah (SAV), Jacksonville (JAX), Birmingham (BHM), Chattanooga
(CHA), Nashwdl(BNA) and Louisville (LOU).

Thestudyestimated a connect air model for this study by using representative (not
average or composite) destinations and routes from each of the six major airports
with connection atH-JAIA The connect air model then usas air route choice
model to predict the percentage of connect air travelers that will switch to the



proposed higkspeed rail mode from the air mode for the connecting leg of th
trip inside the study area.

The representative destinations were selecti@dt. The top 10 destinations fro
each of the six airports were analyzed. Based on the distribution,sthdy
combined the destination into representative geographic areas and then sele
one city/airport within each to act as a representative deation. The four
representative areas and destinations used are: Florida, U.S. Northeast qua
west of the Mississippi River and International.

Next, thestudy selectedrepresentative route based on the markets and carrie
on each representative estination. Thestudy did not estimate the average o
composite level of service characteristics, but used the actual services to
destinations, as this is more transparent and representative of actual experie
on a given route.

After selecting epresentative destinations andoutes the study estimated an
ordinary least square regressidiased route choice model based on the mar
shares and volumes along each route for each destination. Once the mode
estimated, thestudyapplied it to theintroduction of a new route between each

the six airports and the final destination throu¢hJAIA These new routes woul
connect each of the six airports wititJAIAby the proposed higispeed rail service.

Local Trips

Local trips diverted to higbpeed rail were estimated based on alrea
observed/calculated diversion percentages to the potential rail service from
inter-urban markets. For the Atlanta metropolitan area, ttedy used results of
the local markets with proper modification as @ppriate from the Atlanta
Chattanooga HSGIler IEIS.
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Most transportation planners recognize that the introduction of new transportati
facilities typically generate new or induced traffic (trips that would not be mad
all if the new facility was not built). The final step in the inteban highspeed rail
ridership forecasting process is, therefore, to forecast the amount of induced tr
on the highspeed rail mode.

Total ridership is obtained by summing the induced demand the diverted ralil
trips described above for the individual market segments. Sthey defines new
travel induced by the introduction of the higgpeed rail system in the market
follows:

Induced Travel = Total Travel with Higpeed rait Total Tavel before HigiSpeed Rail



The number of induced trips will be a function of the change in the overall
GAYLISRIFYyOS¢ G2 GNI @St Ay GKS O2NNAR2NI
Total travel on all modes is related to a composite generalized cosputed

overall of the modes, as follows:

Total Travel all modes = (S PE)  composite
Where:

Total travel all modes= Total travel volume between Origin/Destination on all
modes;

S/ E= Socioeconomic factors for Origin and Destination;
Glompsite= Generalized cost of travel between Origin and Destination; and
A, gq= estimation coefficients.

This composite generalized cost is known as the logsum and is calculated using the
utility estimates for each mode form the diversion models:

GQomposlie — |n(éJprivatevehiclgi_eUair_i_eUbus+eUHSIjt
Consequently:
Total travel before higispeed rail: Ta €S/ E) x (GCh)
Total travel after higkspeed rail: Tb £S / E) x (GCh)
And, the percent increase in total travel becomes:
Induced Demand %[F¥aTl / Tb = [GCAGCH] / GCH
Induced demand was considered for the inteban market, where it is reasonable
to assume that improved access in the corridor would lead to some trips that would
not have occurred without the existence of the higpeed railsystem. Using the
behavioral survey results from the Atlar@hattanoogaHSGTTier 1EIS, thestudy
estimated induced demand parameter for the various intercity markets.
This calculation was done for each market segment. Totaldpgkd rail trips were
then computed as the sum of the trips diverted from the existing modes and these

new trips induced by the introduction of the higipeed rail system.

The study developed specificidership forecastsfor two years, 2015 and 2035. In
order to illustrate anual ridership forecasts between 2D2and 2010, the study

- W

oe



interpolated ridership between 2015 and 2035 and extrapolated ridership f
2036t0 2040.
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The farebox revenue was calculated using the ridership calculated in theopse
two steps and the fare assumptions used for the new fsgked rail service fro
Step 3 above. Note that the level of ridership is sensitive to the level of fare.

Detailed ridership and revenue results are presented for each of the Al
Birminghan, AtlantaMaconJacksonville and AtlantaChattanoogaNashville
LouisvilleCorridors separately in the corridespecific sections of the report.

3.4 OPERATING AND MAINTENANCE METHODOLOGY

A key requirement for developing ayperating planand costs is to worln tandem
with ridership and revenue forecasts to adjust train sizes and frequencies lev
appropriately match demand, for providing enough capacity while still produ
acceptable load factors. In addition, there is a need to respect financialragrist
2y GKS 2LISNIGAz2y 2F GKS &aeéaildS-¥peed &b
systems to produce a positive operation ration). The results of this intera
analysis are then used to identify the system operating costs.

As a rule, higher ridengp associated with faster options can also support m
train frequencies, along with larger, more efficient trains. Train size
frequencies will be increased together, in a balanced way, to accommodat
ridership increase. Train frequency incresghe ridership and revenue impact
an initial speed improvement. At the same time, ridership increases assoc
with higher speed options often allow the use of larger, more efficient trains.
is why an iterative approach was needed to identtig optimal investment and
operating strategy for each of the three corridors.

3.4.1 OPERATING PLAN DEVELOPMENT
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Train timetables were developed for both Shared Use and Dedicated Use
options androute combinations iéntified for each corridor. Schedules we
designed to maximize utilization of the train sets, while also ensuring that
scheduled meetings between passenger trains occur in stations or double t
while respecting constraints on minimum turn timeraute endpoint stations, and
required schedule buffer guidelines. In addition to this, trains were schedule
convenient times for capturing a portion of the daily pdadur commuter traffic
while providing an effective atlay intercity service for ksiness travelers as well

recreational and leisure travelers with convenient-p#ak travel options. Clearl



the higher the frequency of service, the easier it was to meet these conflicting
needs.

A second consideration for the service is the quabtytravel offered. Quality of
service can have a significant impact on ridership levels and it is critical that any new
rail service offers a modern transportation environment that is comfortable,
convenient, economical and safe. It was assumed inattadysis that the quality of
service offered by the rail system would reflect all of these critical attributes.
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Based on an assessment of the prospective rail demand, the study identified the
general locations for potential ations alongeach corridor. On average, station
spacing on the corridors was limited to one stop every6B0miles, with exception

to the AtlantaChattanooga segment in order to reflect the proposed operating plan
in the AtlantaChattanooga HSGTier |ES. More station stops increase travel
times, decrease average train speaad cause higispeed rail service to become
less competitive. Slowespeed systems can accommodate more stops and if traffic
volumes are high enough, the stopping patterns at semalhtermediate stations
Oy 0S8 aliKAYyYySRé (2 RSOSt2L) SELINB&aa t20Ff
providing at least a minimum base line level of service to each station. The study
developed a set of station locations that are compatible vadth proposedoute
option, and the operating plan reflects the frequency of service that was
determined as most appropriate to the needs of each station.

Specific station site planning is beyond the scope of this study and sites will likely be
finalized n future project development phases. Local governments, business
interests and citizens groups would be involved in the station location planning and
design process. However, for the purposes of the current study, prospective station
sites were selectedby the study and the operational assessment will be consistent
with the assumptions made in the capital cost development and with the ridership
and revenue forecasts.
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As outlined in Section 1.2, there are three technology aersitions for this
feasibility study. In the AtlantBirmingham and AtlantaMaconJacksonville
Corridor, the study is considering a 9010 mph Shared Use Emerging H&peed
Rail and 18220 mph Dedicated Use Express Higeed Rail. Along th&tlanta-
ChattanoogaNashvilleLouisville Corridor, the study is also considering at 220+
Maglev option.

I 1Se &adGddzRe laadzyLIiAzy GKIFGO RSOSNXAYSaA NI
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degrees (6), which results in designation of a balance speed for each curve (at




which speed a vehicle occupant would feel no sideways force in the cu
However, up to four degrees {4of imbalance (cant deficiency) is acceptable
passengr comfort. Beyond this, onboard hydraulic systems (active tilt) or
suspension designs (passive tilt) can permit even higher speeds, by lowerin
centrifugal forces felt inside cars.

Another key issue for determining the suitability of train taology for the three
study corridors is compliance with FRA safety requirements. The FRAdnas
safety requirements that pertain to all passenger trains operating up to a maxi
speed of 125 mph. More stringent Tier 2 requirements are applied tsgager
trains operating with speeds 120 mph. For the dedicated and Magl
corridors, safety regulations will follow European standards since no FRA stan
are currently in place.
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Consistent with theassumptions customarily made in feasibHigyel planning
studies, the following general assumptions are proposed regarding oper
requirements for the rolling stock:

1 Trains will be reversible for easy pughll operations (able to operate i
either drection without turning the eqypment at the terminal stations);
1 Trains will be accessible from ldewvel station platforms for passeng
access and egress, which is required to ensure comipt with freight
operations;
7 Trains will have expandable cajitgy for seasonal fluctuations and will allo
for coupling two or more trains together to dolé or trip capacity as
required,;
7 Train configuration will include galley space, accommodatingoratoll-off
cart service for ofboard food service. Optiorg| the train may include
bistro area where food service can pmvided during the entire trip;
1 Onboard space is required for stowage of small, but significant, quanti
of mail and express packages, and also to provide for an optional ch
baggaeg servce for prearranged tour groups;
1 Each end of the train will be equipped with a standard North Ameri
coupler that will allow for easy recovery of a disablegirirby conventional
locomotives;
1 Trains will not require migloute servicing, with the xeception of food top
off. Refueling, potable water topff, interior cleaning, required train
inspections and other requirements will be conducted at night, at
layover facilities located at or near the terminal stations. Trains woul
stored overnght on the station tracks, or they would be moved to
separate train layover facility. Ideally, overnight layover facilities shoul
located close to the passenger stations and in the outbound direction



train can continue, without reversing direon, after its final station stop;
and
7 Trains must meet all applicable regulatory requirements including:
o FRA safety requirements for craglorthiness,
o0 Requirements for accessibility for disabled persons,
o Material standards for rail components for higpe=d operations,
and
o Environmental regulations for waste disposal and power unit
emissions.

3.4.2 OPERATING PLAN MODEL
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Thestudyused the TEMS LOCOMOTI®Rain Performance Calculator to estimate
train-running times for each operating scenarioFor eachroute and train
technology, this program uses route geometry and infrastructure, together with
train performance characteristics to estimate running times and levels of service.
The study added recovery time into the schedules to remain comsistwith FRA
guidelines and allow for minor delays en route due to freight traffic congestion
along the line, mechanical difficulties, weather factors, temporary speed restrictions
or other operating difficulties. For the purposes of this study, shely used eight
percent recovery time as this represents latermediatelevel of schedule slack that

is appropriate for the Sharedse option that includes substantial capacity
improvements, but which continues to guingle freight and passenger services
together on the same tracks.

Higher acceleration as well as tilt can result in a substantial reduction koeedd
running times. However, if the train is mismatched to the infrastructure (a-high
speed train on low quality infrastructure, or a conventbrirain on highspeed
infrastructure) these benefits will not be achieved. Using the wrong equipment can
result in a flawed evaluation of the potential for upgrading a rail line. For this
feasibility study, thestudy avoided making this common mistake lensuring an
appropriate match of the train technology to the infrastructure of each route.

The TEMS LOCOMOTI®Nrogram developed the train speed profiles by mile as
well as the overall running time calculation. For exampigure 319 shows an
exampe speed profile that was developed for a 110 mph operating over a
Midwestern corridor. The speed limits applicable to each segment of the route, as
well as the impact of curve speed limits and station stops, can clearly be seen on the
graphic.



Figure3-19: Example 110 mph Speed Profile
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For the three study corridors, a similar detailed running time assessment
developed for the Shared Use, Dedicated Use and Madl#anta-Chattanooga
NashvilleLouisWle Corridoronly). In addition, the operational analysis asses
the impact of raising or lowering speeds, easing curves or skipping stops to
prioritize the capital investment strategy for each corridor. With the addition
appropriate schedulgad, this process developed the poiiat-point running times
needed to develop detailed train schedules for each corridor.
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The study calculated the number of train sets required for e@yday operations
for each coridor and technology. These train sets must be large enough to ¢
all assignments in the operating plan with sufficient spares for maintenande,
without excess equipment sitting idle. Typically, intercity corridor weekday ser
will face a strager demand than weekends.

While it is typical to assume reduced weekend operations for -sBgged rail
corridors, sometimes this assumption is modified for special circumstances.

corridor was studied to determine if there were strong tourist attians and if it
may be appropriate to employ a different weekend train scheduling assump
None of the corridors presented a strong case for an alternative weekend sche

The operational analysis for each of the three study corrideas developedin
concert with the engineering assessmeftproposed passing siding locations f




each corridor. A specific analysis of train scheduling was developed for each of the
three study corridors to ensure that the proposed passenger train schedare
operaionally feasible with respect to the passing and station infrastructure
provided.
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In addition to timing trains to meet the anticipated needs of the market, the
operational assessment determined what size the traiaechto be and over what
portion of the route they need to run. Whatever combination of train sizes and
frequencies are chosen for each corridor and technology pairs, the operating plan
must ensure there are enough seats to carry all of the passengerstlowgreak

load segment; beyond this, it is desirable to minimize empty -sads, for
matching supply to forecasted demand as closely as possible. A selpadiny
chart, similar to that shown in, is useful tool for this purpose. This chart shows the
number of passenger forecast over every segment of the route enablingttioky to
determine both the peak load segment as well as for forecasting average load
factors across the entire route.

Figure3-20: Example Segment Loading Chart
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3.4.3 OPERATING AND MAINTENANCE COSTS

In addition to assessing the physical feasibility of the operating plan,sthey
assessed the level of operating coftr supporting the needs of the financial and
economic analysis. Thisct®n describes the buildp of the unit operating costs
that were used in conjunction with the operating plans, to assess the total operating
cost of each corridor for Sharddse and Dedicatetdse. Because there are a
number of corridor and technology neiderations in place, it was essential to




maintain consistency of the costing basis across all options. For developing
comparison:

1 Costs that depend on the propulsion/speed should reflect legitimate
differencesbetween technologies and routes; and

71 Costs that do not depend on propulsion/speed should remain the same
across all technologies and routes.

For developing operating and maintenance costs for this studysthéy adapted

the bottom-up costing framework that was originally developed for tM&RRS
and Ohio Hub studies. This enabled the direct development of costs bas

directly-controllable and routespecific factors, and allowed sensitivity analyses
be performed on the impact of specific cost drivers. It also enabled direct
explicit treatment of overhead cost allocations, to ensure that costs which do
belong to a corridor are not inappropriately allocated to the corridor, as would
inherent in a simple average cggér-train mile approach. This also allo

benchmarking andlirect comparability of Georgia costs with those developed
other highspeed rail studies across the nation, including those in which

proposed corridor route would connect.

As background, the MWRRS costing framework was developed in conjunctio
nine states that comprised the MWRRS steering committee and with Amtra
addition, freight railroads, equipment manufacturers and others provided in
into the development of the costs. This methodology has been most rec
validated with recent perating experience based on public data available fr
20KSN) 82dz2NDOSas LI NIAOdzE NI & GKS b2
(NNEPRA) Doweaster costs and data on lllinois and Oklahoma operations
was provided by Amtrak. These costs wereught to a 2010 costing basis a
included additional cost categories, such as electrification and Maglev technol
which have been added into the MWRRS framework.

Following the MWRRS methodology as outlineTable 322, nine specific cost
were usel for this study. Variable costs include:

Equipment maintenance;

Energy and fuel,

Train and onboard service (OBS) crews; and
Insurance liability.

=A =4 =4 =4

Additionally, ridership influences marketing and sales. Fixed costs include:

7 Administrative costs;
1 Staton costs; and




1 Track and righbf-way maintenance costs (includes signals, communication
and power supply).

Table3-22: Operating Cost Categories and Primary Cost Drivers

Equipment Maintenance
Energy and Fuel

Train Miles Train and Engine Crews
Onboard Service (OBS) Crews
Passenger Miles Insurance Liability
Ridership and Revenue Sales and Marketing
Service Administration
Fixed Costs Track and ROW Maintenance

Station Costs

Operating costs developed for this study were benchmarked to be consistent with
unit operating costs from other recent studies. These costs weretdined and
updated to current 2010 dollars consistent with the ridership and revenue and
capital cost pojects. The costs were then applied to the traniles, number of
station, passenger volumes and other cost factors developed specifically for this
study. Cost factors that vary by train technology, such as fuel usage and equipment
maintenance, were deVeped from discussions with manufacturers and/or users of
the technology and/or by cost benchmarking from both public and confidential
sources. A cost development approach was used totfine those items with the
greatest potential impact on the bottoriine. Thestudy forecasted operating and
maintenance costs for three years: 202030, and 2040. Thstudy interpolated
annual operating and maintenance costs between28@d 2030 and also between
2030 and 2040.

Operating costs were categorized agiaghble or fixed. As described below, fixed
costs include both route and system overhead costs. Route costs can be clearly
identified to specific train services, but do not change much if fewer or additional
trains were operated.

1 Variable Costs:change wih the volume of activity and are directly
dependent on ridership, passenger miles or train miles. For each variable
cost, a principal cost driver was identified and used to determine the total
cost of that operating variable. An increase or decreasaninof these will
directly drive operating costs higher or lower.

1 Fixed Costsgenerally predetermined, but may be influenced by external
factors, such as the volume of freight tonnage, or may include a relatively
small component of activitgdriven costs.As a rule, costs identified as fixed



remained stable across a broad range of service intensities. Within
costs are two sulzategories:

o Route costs such as track maintenance, train control and sta
expense that, although fixed, can still be clgaidentified at the
route level.

o Overhead or System costs such as headquarters management
center, accounting, legal, and other corporate fixed costs that
shared across routes or even nationally. A portion of overhead
(such as direct linsupervision) may be directly identifiable but mo
of the cost is fixed. Accordingly, assignment of sugdtscbecomes
an allocation issué¢hat raises equity concerns. These kinds of fi
costs are handled separately.

Operating costs were developed leason the following premises:

1 Based on results of recent studies, a variety of sources |nclud|ng sup
OdzNNBy G 2LISNIG2NEQ KAAG2NRASax
from other passenger corridors were used to develop the Hamse cost
data. Actual costs will be subject to negotiation between the passenge
authority and contract rail operator(s).

1 Freight railroads will maintain the track and righftway that they own, but
ultimately, the actual cost of track maintenance will be alesd through
negotiations with the railroads. For this study, a track maintenance
model was used that reflects actual freight railroad cost data. cis¢s for
maintaining the Dedicated Use and Maglev Guideway wdnectly
assessed.

1 Maintenance oftrain equipment will be contracted out to the equipme
supplier.

T Train operating practices follow existing work rules for crew staffing
hors of service.  Operating expenses for train operations, cr
management and supervision were developed throwgbottomup staffing
approach based on typical passenger rail organizational needs.

Table 323 outlines the unit costs for each of the three corridor based on
technology considerations.



Table3-23: Unit Operating and MaintenanceCosts

Annual Costs S Bz Maglev
Use Use

Variable per Train Mile

Train Crew $4.66 $3.20 $2.13
On Board Services $1.81 $1.60 $1.07
Equipment Maintenance $11.67 $12.94 $7.73
Fuel or Energy $3.94 $7.63 $7.74
Insurance (per messenger mile) $0.02 $0.02 $0.02
Call center (per passenger) $0.66 $0.66 $0.66
g;?g;;g:{g; Zra"e' Agency 2.8% 2.8% 2.8%
Stations Specific Specific Specific

Track and Electrification Maintenance
(per track mile)

Administration and Management
(fixed)

Administration and Management (per
track mile)

$50,000 $75,000 $65,000
$13,029,600 $13,029,600 $13,029,600

$1.53 $1.53 $1.53

3.4.4 PuBLIC-PRIVATE BENEFIT ANALYSIS

The PubliéPrivate Benefits Analysis issigned to identify the benefitost returns

to both the public and private sector. The benefitst analysis is designed to show
whether a project is good for local and regional communities as well as states and
countries, and how the benefits are distuted between the public and private
sectors. In developing the benefitost analysis, thetudyused the methodology set

out in the FRAJigh-Speed Ground Transportation for AmeriSaptember 1997, and

the Maglev Deployment Progranduly 1999.

Given theuncertainties associated with the ridership and revenue and capital costs

for each corridor, the Publiprivate Benefits analysis used a range of values to

reflect the likely potential outcomes. These range frGonservativeestimates with

low revenue anchigh costs incorporated, to an aggressive Qptimistic estimate

based on higher revenue and lower costs incorporated. Further, stuely

developed arintermediateSa G A YIF GS GKFG A& || GYARRES 27
takes into account slightly higheidership and slightly lower costs than that of the
Conservativeestimates.



In estimating the benefits for the different passenger rail options, sh&ly had to

make highlevel assumptions regarding the operating plan. For examplestilaty

assumed o have 325 days per year operation, in line with the original Atla
Chattanooga HSGT EIS study. This suggests a five day per week operatio
with a highlevel of service; Saturday morning and Sunday afternoon/evening,

only a skeletal operatioron Saturday afternoon/evening, and Sunday morni
More corridor specific assumptions regarding the operating plan are outline
subsequent sections.
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This feasibility analysis will determine if the three study corridors provideda

range of benefits. The methodology used to estimated economic benefits and
is based on the approach of the FRA and its analysis of the feasibili
implementing highspeed passenger rail service in selected travel corri

throughout the comtry™®. In that study, revenues and benefits were quantified
shown inTable 324.

Table3-24: Key Elements of thBenefitCostAnalysis

. Measures of
Types of Benefits Types of Costs Economic Benefits

1 Beneits to Users
o Consumer &plus
0 System Bvenues
0 Ancillary Revenues

o OBS .
. : 1 Capitd Investment
9 Benefits for Public at Large
; : Needs : .
o Airport Congestion Delay . 1 Benefit-Cost Rtio
. 1 Operations and
Savings . 9 Net Present Value
. . Maintenance
0 Airport Reduced Emissions BXDEnses
0 Highway Congestion Delay P
Savings
o Highway Congestion Fuel
Savings

o0 Highway Reduced Emissions

¢g2 YSIadaNBa 2F SO02y2YAO o0SySTAGa
Present Value (NPV) abdnefit-costratios, which are defined as follows:

16FRAHighSpeed Groundlransportation for Americgp. 37 and 38, September 1997
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Present values are calculated using the standard financial discounting formula:

06  J(Brn

Where:
PV = Present value of the project benefits or costs (e.g., revenue)
G = Cash flow for t years
R = Interest Rate rdécting opportunity cost of capital
T = Time

For a feasibility analysis, revenues and cost cash flows for the three study corridors
were discounted to the 2010 base year using a three percent (3%) real discount
rate. The three percent discount ratetémded to reflect the real cost of money in

the market as reflected by the lortigrm bond markets.
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Benefitcost analysis takes a social perspective by attributing economic values to
resource efficiency and environmental factorsuch as reduced infrastructure,
congestion, time savings, and emissions reduction. These benefits accrue to both
users and nofusers of the system:

1 Usersof the system enjoy a consumer surplus benefit that reflects the
additional fare value that thendividual would be willing to pay for riding the
train, as a result not only of time savings, but other aspects of the service
(quality, frequency reliability) as measured by the Generalized Cost
framework. Beneficost analysis recognizes consumer suspéund places
that value on parity with the revenues of the system. This is because
revenues are merely consumer surplus that is transformed into revenue by
charging a fare. Thus, the analysis is only concerned with the overall value of
economic benefits,not the distribution of those benefits between the
producer and consumer. The portion of economic benefit that is transferred
to the producer shows up as farebox revenue. The share of benefit that is
allowed to remain with the consumer is called consurserplus.



1 NonUserbenefits are for people who continue to drive their cars or fly,
who benefit from reduced congestion and improved air quality as a resu
diversion from the higher and air to rail. The analysis measures benefi
the motoring public from decongestion that is a product of travele
diverted from the highway and air to the rail, and benefits to society
whole resulting from reduction of air pollution from reduced emissions.

The following sections describes the calculatiorfstttese additional nofcash
benefits and merges the results of these calculations together with the
benefits to develop an overall benefibst assessment. Following Office
Management and Budget (OMB) guidelines, the results are aggregated @gr
year system life using net present values at real interest rates of three percent

3.4.43"! &S NJ . §y25/FardiayaS NJ { dzNLJf dz&

Consumer surpluses are realized when a user obtains more value from the rai
such as greater convenience, greater reliabitityreduced travel time, than wa
actually represented (and paid for) in the fare. Classically, consumer surplu
also be considered the difference (or deftpabetween the maximum fare the ride
would be willing to pay to use the service and the fdnattwas actually charged
Figure 32lillustrates the concept of Consumer Surplus as typically use
transportation analyses. A demand curve is represented in terms of gener
cost of travel, which includes the fare, but also other important atti#susuch as
travel time, reliability, frequency, etc. This ensures consistency between
behavioral characteristics of the demand model and the evaluation of the econ
benefit of travel to individuals.



Figure3-21: Economic Measure of Consumer Surplus

Travel
Cost
Consamer
GCl1 Surplus
A 41 g
GC2 Demand
Curve
_}.
T1 T2 Trips
—_—

Consumer Surplus =A + B

As can be seen from Figure23, when an improvement is made to the
transportation system that reduces the generalized cost of travel (from GC1 to GC2),
demand responds by increasing travel from TT# In economic terms, this results

in a definition of Consumer Surplus, as being the sum of these two areas (area A and
area B) under the demand curve. Area A reflects the economic benefit of the
service improvement to existing users; whereas Area [Beasents the benefit to

new users attracted to the system. This definition of the demand curve in terms of
generalized cost is well documented in the transportation planning literatures. The
FRA 2005 Maglev Deployment Program recognized this as a kgitmethodology

for streamlining the Consumer Surplus calculation (refdfigure 322).



Figure3-22: Consumer Surplus Calculation as shown in the Maglev
Deployment Program

Benefits: Consumer Surplus
Highway Improvements

<+ Highway Users Do Not Really Pay

<« Need to Find a Surrogate:
Benefits: Consumer Surplus
4 GC = F (Time, Operating Costs, Other) conertis, Ty Sprovements
Cost?t
Gc,
GcC, H,

Ve v, > Highway v
GC,, V,: Before Improvements
GC,, V, : After Improvements
For improvement (Hg to H,), CS (Hy) is Lost
CS (Improvement) = % (GC, - GC,) (V, + V,)

Source: USDOT/FRA Maglev bgpient Program, 1999
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Nonruser benefits include highway and airport naoser benefits. Two majo
categories of highway neaser benefits that were assessed were emissions sav
and congestions reduction. The assessment for airportuser benefits include
airport congestion savings and emission savings.

Emissions Reduction

Highway congestion and emission benefits were estimated using data on auto
diverted to rail from their feasibilityevel forecast. Tons of emissions sag were
calculated by multiplying diverted vehicle miles traveled (VMT) with emission

as shown inAppendixB. The VMT were then multiplied by cost per ton

emissions as shown below irable 325. Several critical pollutants were includ

for evduation in estimating the potential emissions saving value. The d
amounts applied for the reduced pollutant volume resulting from the V
reduction were obtained from the Corporate Average Fuel Economy for MY
Passenger Cars and Light Trucks (Ma2©09) and were inflated to a 201
equivalent to obtain an estimated monetary value for the pollutants. A summar
the estimated diverted vehicle miles, tons of auto emissions saved and co
emissions saved due to auto trips diverted to the railteys is provided in
Appendix B




Table3-25: Cost per Ton of Pollutant (VOC, CO,NeM10 and S9

Cost per Ton (2010%)

voC $1,785
co $510.33
NO $4,200

PM-10 $176,400
CQo $27.0

2

Highway ©ngestion Time Savings

The highway congestion delay savings consists of the time savings to the remaining
highway users that result from diversion of auto users to the rail system.

The assumption is that less congestion leads to improved operatinglsgee the
remaining road uses, which results in shorter overall travel times. Applying an
average regional value of time to the remaining highway automobile occupants
monetizes the time savings. The time savings were estimated using the volume
capacity,speed and time profile analysis that evaluated the expected change in
average travel times along highway corridors parallel to the rail system using the
Bureau of Public Roads (BPR) time adjustment factor equation (as shown in
AppendixB). The followingoutlines the main assumptions used for all three
technologies to develop the highway congestion delay benefits:

7 Average vehicle occupancy rates of 1.2 for business users and 1.5 for non
business users;

1 Average freeway capacity of 2,000 vehicles per lane;

1 Major corridors include-16, +20, 65, 75 and 195; and

1 Highway growth patterns are based on State Highway Authority projects.

Highway Congestion Fuel Savings

Another component due to reduction in overall congestion on the highway system is
reduction excess fuel expenditure. The excess fuel component is used instead of
actual fuel consumed component because the base fuel cost is already included in
the generalized cost components and is embedded in the consumer surplus results.

17Corporate Average Fuel Economy for MY2011 Passenger Cars and Light Trucks (March 2009); page VI
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As such, only the erss congestion fuel over and above the normally consu
fuel levels for a trip can be considered an added benefit of the system.

The excess fuel consumed refers to the fuel consumed while sitting in tr
congestion and is unrelated to the actual fuminsumed by each traveler. Th
assumption is that less congestion leads to improved operating speeds fo
remaining road users, which results in shorter overall travel times and less
consumption.

The excess fuel savings resulting from divertiegicular travel to the rail syste
was estimated using average excess fuel consumption values generated by
the fuel economy and vehicle speed relationship. The total cost savings fro
reduced excess fuel consumption were then estimated by apglgn average fue
cost for the study corridors.

Airport Congestion and Emissions Reduction

Airport congestion and emissions reduction benefits were based on the 1997
Commercial Feasibility StudyAir congestion projections were estimated usi
past SYISNJ FANJ GNARALIEA FyR AN GNALA RA
and Revenue section of this report for additional details). The FRA study calc
travel time saved by air passengers (those not diverted to rail) due to red
congesions, deviations from scheduled flight arrival and departure times,
additional time spent on the taxiway or en route.

Air passenger delay benefits per diverted air trip were estimated at $24.60 (20
based on the Southeast corridor from the 199 A-study. This value, multiplied
the relevant option air trips (in millions) diverted to rail each year yields thgez0
discount benefit.

Benefits to air carriers in terms of operating costs savings resulting from red
congestion at airports arealculated the same way as the time savings benefit to
travelers. For its study corridors, the FRA study estimated the benefits t
carriers by multiplying the projected reduction in the number of aircraft hour
delay by the average cost to tlaerlines for each hour of delay. For this study, t
calculate air carrier benefits per diverted air trip were $13.40 (2010%). This v
multiplied by the number of air trips diverted to rail each year yields the/&fy
discount benefit.

The diveroin of travelers to rail from air also generates emissions sav
estimated as $5.38 per diverted air trip. This value, multiplied by the rele
option air trips diverted to rail each year yields they3€ar discount benefit.
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A key element of the FRA pubpdvate partnership analysis is the assessment of

both public and private benefitst 2 Said GKS aGFNI yOKAAlFIOAT AGRE
dzaSa GKS G2LISNIGAY3I NI GA2e 2F WwdwWitBy dzSa RA D)
positive operating ratio greater than 1.0 generates an operating surplus. A positive

operating ratio gives evidence of a strong, selpporting operating system that is

less likely to need operating subsidies and reduces the operating rishef@mwner,

investor and operator. The following equation was used in this analysis to

determine the operating ratios for each corridor and evaluation range:

W ey e o, OEE OV QEOQ
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With respect to the public benefit of a project, benefit-cost analysis was
performed to show how the overall public benefits relate to the overall costs of the
project. The FRA benefitost methodology identifies costs (capital, operating and
maintenance) and benefits (fare revenues,-board service revenue, consumer
surplus and external resources) that can be monetized and then calculates a benefit
cost ratio. Similar to the operating ratio, a benefidst ration greater than 1.0 is
desirable ad the ratio can be used to compare the relative social desirability of
multiple highspeed rail projects. In order to capture the benefits and costs over
time with a three percent (3%) discount rate for NPV, the beref#it analysis was
based on forecastfrom 2021 to 2050 (a 3@ear discounting period).
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3.4.5 EVALUATION RANGES

In setting up the evaluatiorthree scenarios were developed to shdme impact of

a range of ridership, revenue, capital and operating cost estimates typically
encountered in a feasibilitlevel analysis. Unadjustdzhse forecasts foridership,
revenue capital and operatingostswere used for the @hservativeScenario.Base
ridership and revenue estimates were increased for Dedicated Use corridors to
establish the Intermediate and Optimistic ScenaffbSOperating costs were

18 Ridership adjustments fontermediate and Optimistic Scenarios were only made for Dedicated Use corridor
180-220 mph electrified, stealvheel and Maglev technologies (Maglev in Atlahtauisville corridor only) based

on a peer review of regional and national high speed rail corgtledies. No scenario ridershpljustment was
made for Shared Use corridor diesdéctric technology results based on a peer review of other shassd
corridor studies.




adjusted by the appropriate ridership drivers. Capital cost estimates were adj
downward inthe Intermediate and Optimistic Scenarios for all technologies.

The three scenarios are intended to capture and illustrate the relatively wide r
of estimates at the feasibilitievel of study Ascorridors are deemed feasibfer

further evaluaton, future studies Wl provide greater detailin the analysis of
ridership, revenueand costsparrowing the range of estimates.
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1 Ridership/Revenue = Direct estimates based on travel demand model
include a county based mieat assessment and demographic forecasts al
with assumptions for increased fuel costs and congestion.

1 Operating and Maintenance Costs = Direct estimates based on unit
and scenario drivers

1 Capital costs = Direct estimates based on unit costs imgua 30 percent
contingency

3452LY G SNXYSRALFGS { OSY Il NA 2

T WARSNBKALKWS@GSydzS I 'y aAyidSNXYS
Conservative Scenario for Dedicated Use corridors only. Based on
review of national and regional higgpeed rail studies that ephoyed more
detailed and sophisticated ridership forecasts.

1 Operating and Maintenance Costs = Direct estimates based on unit
and scenario drivers

1 Capital Costs = Direct estimates based on unit costs including a 15 p
contingency

3.4.5.3 h LJG0 A Y{AGSIyAl ONR 2
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Conservative Scenario for Dedicatdde corridors only. Again, based on
peer review of national and regional higipeed rail studies that employe
more detailed and sophisticatl ridership forecasts.

1 Operating and Maintenance Costs = Direct estimates based on unit
and scenario drivers

1 Capital Costs = Direct estimates based on unit costs without a continge
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In order to estimate the improvements that higipeed rail will bring to thétlanta

Birmingham Corridgra baseline of existing conditions was established. Exi
conditions can include a variety of factors and characteristicsyelver, for the
purposes of this feasibility study, the existing conditions include popula
demographics and socioeconomic characteristics, employment patterns, lan
patterns, transportation systems, and environmentally critical areas.

A 100mile wide study area was established around thr8bhared Use and on
Dedicated Usevaluatedroutes. The basis of the existing conditiomssessmenis

based on this study area and the counties within. This size study area was ¢
to be consistent with the idership and revenue forecasting catchment ar
Further, a 10@mile corridor allows for connecting opportunity areas that hig
speed rail will benefit. A map of all Georgia and Alabama counties included i
study area can be seen kigure 11, below



Figurel-1: Atlanta-BirminghamStudy Area
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1.1 EVALUATED ALTERNATIVES

Thestudy evaluated a number of potentiabute alternatives for both Shared Us
and Dedicated Use technologies to determine the begiresentative routeto
utilize throughout the study analysedt should be noted that this route is not
preferred route for the corridor, but rather, is a route that can represent the ove
feasibility of the corridor. If this corridor is determohefeasible from this
representative route, it will be necessary, in the future, to conduct an alternati
analysis to determine a preferred route through the NEPA process.

1.1.1 90-110 mPH SHARED USE CORRIDORS

There are three railoutesthat were considered fothe Atlanta to Birmingham for
90-110 mph technology. Theseoutes use a combination of existing an
abandoned freight and passenger rail infrastructure. All three options can be
in Figure 12. Additionally, the characteristics for these corridaen be seen in
Appendix C Each of these proposatutes was subject to a technical review by t
project study as well as input from key local stakeholders to determine
representative routefor the corridor.

The first alternative follows théNSand Amtrak crescent corridor. The rouis
approximately ¥6 miles and is a single Class 4 track with sidings. A prelimi
analysis reveals that there are 355 curves that exceed a radioseoflegree, 30
minutes. This equates to 67.5 miles orpgkrcentof the corridor. This information
was gatheredby measuring the radius of each individual curve along the exis
freight corridors using GIS and AutoCAD softwaneaddition to the two passenge
trains per daya daily weighted averagelensityof 26.3freight trains per dayses
the corridor. The estimateghassengetravel timebased on the track geometifpr
this corridor is about 16 minutes with an average speed of fph.

The second alternativim consideration is the Seaboard Routieis route consists of
the NSroute for Atlanta to Rockmart and th€SXTSeaboard from Rockmart t
Birmingham. Thisoute is 169 miles and consists of a single track with sestadn
Clasdl, 3, 4with some abandonedections There are 306 curves that exceed t
limit the one degree, 30 minute curvature, for a total of 49 milesg@8centof the
route). This track carries an average of 17.5 trains per day, most of which ¢
found between Atlanta GAand Austell GA The estimated travel time is 16
minutes with an average speed of 60 mph. A large portion of tbate was
abandoned byCSXTn the 1980s and has since been converted to the Chief La
bike trails.

There is opportunity in Anniston, AL to move thervicefrom the Seaboard to the
NS Crescentroute via an abandoned track beginning in JacksonvAlethrough
Anniston and connecting with thBISline in Piedmont AL Using thigoute, the
total route is 174 miles with a combination of abandoned and Class 1, 3, a



tracks The connection is appximately 25 miles and encompasses 14 curves with
a radius greater than one degree, 30 minutes (2.86 miles guretdentof the total
miles). The estimated travel time is 174 minutes with an average speed of 60 mph.




ol

Figurel-2: Atlanta-Birmingham Shared Use Evaluated Alternatives
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1.1.2 180-220 mprH DEDICATED USE CORRIDORS

The study assumed that viable higheed rail operations along interstate highway

corridors are to be on one of three basic routes: withire highway median,

alongside the outside highway lane within the highway rghtvay, or in

purchased righbf-way adjacent to the highway riglaf-way. Where selected
AYOSNERGFGS KAIKgl & OdzNIIS a-speed mdibrou®@ M&sl G SNJ G K I
adjused to leave the immediate highway corridor if justified by travel time savings.

It should be noted that while there is not a preferred alignment alternative as a

part of the feasibility study, but variations in these basic routes will have an impact

on ccst and environmental considerations.

The proposedDedicated Useroute generally follows the Interstate 20 -2D)
corridor. For 18220 mph higkspeed rail, to maintain top speeds, the track
cannot exceed a curvature of greater than 30 minutes. For rabs8te Dedicated
Useroute, the interstate is dour- lane, rural facility with a 70 miper-hour speed
limit and at least a 4500t median, allowing for the trains to use the interstate
median. The corridor transitions to a-l&ne facility with speed liits varying
between 55 and 65 miles per hour withrban crosssections both east of
Birmingham and also near Douglasyil@Ajust west of Atlanta. In these areas, it
will be necessary to use the shoulder of the interstedate to construct the high
sped rail track. In some instanceghe route utilizes atrue greenfieldroute in
areas where the interstate rigkaf-way corridorgeometrycannot be eased to the
extent necessary for the higépeed train technology. Near downtown Atlanta
(within the 285 perimeter) the Dedicated Useroute transitions from the
interstate corridor to theNScorridor to connect to the proposesiMPT.

Thisroute is approximately 81 miles with 24 curves that exceed the 30 minute
curvature radius. This is equal to abastvenmiles (fiveperceni) of the corridor.
The estimated travel time is approximatefy3 minutes with an average speed of
117 mph. Fgure %3illustrates thisrepresentativeDedicatedUse corridormroute.




Figurel-3: Atlanta-Birmingham Dedicated Use Evaluated Alternative
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1.2 DEMOGRAPHICS AND SOCIOECONOMICS

1.2.1 TOTAL POPULATION, DENSITY, RACE AND AGE

In order for highspeed rail to be feasible, it must serve areas of high population

and employmentdensityin order toproducea marke for high-speed rail service

Other characteristics, such as age and race must be considered as this can impact

0KS LR2LJz FGA2yQa LINRPLISyaArAGge (G2 NRARS (NI yaaAd

For the purpose of assessing population, data was reviewed and aggregated from a
county level from the 2010 U.S. Census. The total existing (2010) population of the
41 counties in the 100 mile study corridor area is 5,913,667. Despite the fact that
most of the study area lies within Alabama, a majority of this population (70%) is
locaed in Georgia. As illustrated iigure 14, population densities vary along the
corridor, but are generally higher in Georgia. These densities range from above
2,000 persons per square mile in DeK@lbunty GA(2,580) and Cobb (2,023)
Count, GAto under 50 persons per square mile in many of the rural Alabama
Counties, including Cherokee (47), Clay (28), Cleburne (27), Coosa (18), and
Randolph (39) Counties. This indicates that much of the corridor is rural and
exhibits a potential need for higbpeed travel between the major origin and
destinations of Atlanta and Birmingham.Appendix D provides 2010 total
populatiorsand population densitpy county.




Figurel-4. Atlanta-BirminghamPopulation Density
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The distribution of race along the corridor is shownTiable 11. Most counties
along the corridor follow a general trend of majority Caucasian populations,
followed by smaller African American and Hispanic populati@@@nmpared to state
levels, thedistribution of race and ethnicity along the corridor reflect similar
patterns to Georgia and slightly lower Caucasian population than Alabama, as
illustrated in Table *1. However, most of the counties in Georgia, with the
exception of Claytoit€ounty DeKalbCountyand FultonCounty African Americans

are the minority. Figure 15 illustrates the distribution of minorityAppendixD

provides the 2010 racial and ethnic distribution by county.

Tablel-1: Atlanta-BirminghamRace of Study Area Population

Statewide Georgia | Statewide Alabama
Percent of Total
Race Population (2010) Percent of Total ¢ Percent of Total
Population (2010) Population (2010)

White 56.4% 59.7% 68.5%
i'rf]“;':{ggca” 30.9% 30.5% 26.2%
Hispanic or Latino 7.7% 8.8% 3.9%
American Indian 0.2% 0.3% 0.6%
Asian/Pacific Native 2.9% 3.2% 1.1%
Other 1.7% 2.2% 3.6%

Source: U.S. Census Bureau (2010)



Figurel-5: Atlanta-BirminghamMinority Populations
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