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Chapter 1 of this report sets out the background and purpose ofBiérks County PassengRail
RestorationStudy. Ay Of dzZRAy 3 2dzif AyAy3a GKS & [giezRige@daddien f = (G KS a
a discussion of the Freight Railroad Principles impacting the panjedtcluded at the end of this chapter.

M®OMY 0 NP RdzOs 2 Y

his studywill evaluate how passeger rail serviceonnectingReadingPAwith Philadelphia and the

Northeast Corridor(NEC)will enhance the economy othe entire Southeastern Pennsylvania

region It will strengthen the economywithin the whole corridorby providingbetter access to
markets, jobs, and incomas well as t@overnment and business cengeiandsocial and leisure facilities
of the entire NEC all the way from Boston, &ssachusettto Hampton Roads,ikginia

Thisstudy will providea prefeasibility levelof understandingof the basics of operatigpa passenger rail
service fromReading toPhiladelphiaincludingthe ability to provide direct rail connections to New York
and Washington D.@Jsing basic operating assumptions about route and technology optibissreport
outlines estimates for the travaharket, capital and operating costsotential financial and economic
benefitsof expanding passenger raiérvice along the corridor. It will provide guidance on whether or not
there is a case to be made for developing the rail corridor conne®ieadirg with Philadelphia anawill
explore seeral possible technical and institutional approaches for developing the corritiois includes
the choice whether to develop an intercitgil service, a commuterail service or a combination dfoth

for bestsening the needs ofhe diversetravel maketsthat existin the corridor

{ Ay O0S G KS whdnmE Bistoncdpgssefger service to Reading and Pottsville was discontinued
there have been many changestive travel environment including:

U The changing deographic and socioeconomic factors thaave occurred in the intervening
period reflecting greater mobility and a more widely distributed population.

U Changing travel conditions for auto use due to more congestion on the interstate highway system
and highe energy (gas) prices that make autaxel more time consuming and expensive.

U Changes due to Air Deregulation that has significantly reduced the amount of air service for trips
under 300 miles, andhich has tended to concentrate more air travel at a fesvy large mega
hub airports. Several aports along the Northeast Gorridor have benefited from airline
deregulationand havebecomemajor gateways for bothinternationaland domestic travel. The
rail systemas proposedwould link to these airportsproviding convenient acces® Berks,
Montgomey and Chester counties

U The development of more cost effective rail technology due to improved locomotive
performance and efficiencyand in particular the rapid advancement of various kinds of dual
mode and battery technologies in recent years, has medi more effective waysof dealing
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with operations through the Center City Rail tunnels in Philadelphia than what existed in 1981
when the diesel car services were enddd. addition the necessary Positive Train Control
systems needed to ensure passengeafety have already beeimstalled along all the tracks
extending from Reading into Philadelphia

As a result of these changes, rail travel has become increasingly competitive, and for example Amtrak has
seen a significantise in its ridership since thgear 2000with ridership increasing by H% nationally
between 2000 and2013 In the same time periodthe ridership of thePhiladelphia to Harrisburg
Keystone route increased by 128%his signals strongshift away from auto towards railvhichhas been

driven both by rising fuel prices and worsening traffic congestion.

Exhibit1-1: Amtrak Ridership Growth 2002013

Amtrak Ridership Growth
“Amtrak moves people, the econamy and the nation forward everywhere the trains go.”
Amtrak President and CEDQ Joe Boardman
Ridership record of 31.6 million passengers in FY2013
New ridership record set in 10 of the last 11 vears
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Exhibit 12 shows the proposed corridor frorReading to Philadelphia, PMowever by linking with
existing Amtrak service ahe William H. Gray 1IBO" Street Stationdirect connectionscan be provided
north and south along th&lEChoth to New York and Washington, D&Ince theexisting Keystone service
provides direct service to New Yortoing this for the Reading service as well isrs¢o dramatically
increase the ridership and revenue potentiail the route. This greatly strengthensthe financial and
economic caséor devebpingthe system.
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Exhibit1-2: ProposedReading to Philadelphia, PRail Corridor

-

§

Stations shown ifExhibit1-2 are based orthe historical pattern of station stops based on the 1981 diesel
schedule;with the addition of a potential stop in Conshohockexs well as the foumain downtown
Philadelphiastations Temple University, Jefferson, Suburban dhd William H. Gray Ill GBh Street
Stationthat would come with a routing through the Center City Commuter tunn#thile the historical
schedule provided a frameworfior the new servicethe route and stations havalso been updated to
reflect completion of thePhiladelphia Cergr Cty Commuter Connectiowhich did not openuntil 1984,
nearly three years after ReadiQdiesel servicegnded The historial Readingservice never reached
Suburban Station or Amtrak at 8CStreet; riders had taely upon the MarketFrankford subway to
providea connection.But today as shown iBxhibit 1-3, a throughrouted, single seat ride to New Yook
Washington, D.Cgould be provided Trains from Reading would arrive at the upper level df Street
and coud continue diretly to New York (the yellow line) or to Washington D.C. (the blue line) without
needing to reverse direction.Thiscan be done usingnly existing rail infrastructure provided theail
equipment is capable of operating through the Cen@ty Commuter tanel. While dher route options

for reaching 38 Street station existthey would all requiredevelopment of new infrastructurand would
require adirectional reversal at 30Street and as well, thoseoptions may notbe able todirectly serve

the fourdowntown Philadelphia stations, as the existing railte cando.

Exhibit1-3: ExistingDirect Connectios via Philadelphiato New Yorkand Washington, D.C.




Restoring Passenger Rail Service to Berks County, PA

~

MO dzNLI2 A4S YR hoa2aS0a @S

This study will provide the Berk Alliance, Greater Reading Chambdia®de (GRCRAand other project
stakeholders with a basic understanding of:

U The background history supporting the development of ReadingPhiladelphiaCorridor.
U Potential route and technology options for the ciolior.
U The market for intercity travel ithe current travel environment.
U The capital and operating costs of train service.
U The financial and economic benefits that would be derived from implementing the system.
Thisstudywill assess the feasibility afeveloping the raitorridor with regardto: the need for passenger
rail development in the corridor; capital costs; operation and maintenance costs; ridership and revenue;
operating ratios and benefitost analysis; andhe econamic benefits to the communitylt will not
recommendl G LINBESNYBRABEE y2N At  fuiire Sbsldrald Thel y& 2 LIG A
assessment assumes an approximate36%o level of accuracy, with equal probability of the actual cost

moving up ordown. Additional work will be needed to develop more precise ed@siaTlhis will be done
if the project moves into thaext stage of thglanning process.

Mda NRP2SO0G { O2 LIS

The study approach uses TEMS RighttraBlsiness Planning System to provide a fully documented
analysis of the opportunityassociated with the delopment of aReadingPhiladelphiapassenger rail
corridor. The approachdentifiesthe Business Case for developing the corridor in financial aodosgic
terms, includingan assessment afttakeholder and community benefitkey deliverables include

U A review of past passenger rail studies that ameost relevant to the current proposed
developmentof passenger rail in the corridor.

U A comprehensive imrcity travel market analysis for the base and forecast years.
U An assessment of potential routes and statidbased on existing and historic analysis of options.

U A review of potential train technology for 79 & Xhiph operations and its potential operating
schedules and costs.

U Both a financial and economic analysis of potential options and their ability to bwigtd States
Department of Transportation (USDOT) Federal Railroad Administration (FRA) funding
requirements.

U Preparation of a conceptual level pfeasibility report for use in assessing the project viability
and its ability to achieve fundability.
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To ensurethat all of the USDOT-RA criteria and factors are fully evaluated, the study team has used a
business planingapproach. As specified by théSDOTFRA, the selection of an appropriate @iition is
omarket driven¢ The diference in the selection of one rail option over another is heavily dependent on
the potential ridership and revenue. get of servicealternatives has been developed andassessedor
potential to improve market access, raise train spegatjreduce coss.

To ensure that market potential is properly measured, the TEMS Business Plan Agmaseairied out a
preliminary butcomprehensive market analysis. The output of this markedlysiswas then used to
determine the right rail technology and engineerindrastructure for the corridor.

LYy RS@St2LIAy3a GKS .dzarAySaa /laSszs GKS ¢9a{ GSIY dza

that was explicitly designed fgrassengerail planning and uses the six step Business Planning Process as
shown in Exhibil-4. Key steps in the processeathe definition of the proposed rail service in terms of its
ability to serve the market; an interactive analysis to identify the best level of rail service to meet demand,
and provide value for money in terms of infrastture; ridership and revenue astates for the specific

rail service proposed; and the financial and economic assessment of each option.

Exhibit :4: RighfTrackt Six StefBusiness Planning Process

Kick-Off Meeting
Scope of Services

Step 1 ’ Project Management
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Study Context Market Analysis
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P nd Need

potlem | pmoment b i |

Statement k
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& Fare Structure

Analysis
Presemation &
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Specific
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Requirements
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Step 6 Final Report Documentation Next Steps, Critical
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Documentation ‘
Final Report
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The Business Planning Process ésighed toprovide a rapid evaluation of routes, technologies,
infrastructure improvements, different operating patterns and plans to show what impact this will have
on ridership and revenues, and financial and economic resilitismeet this need TEMS$as usel its
REBKG¢ NI Ol n . dza A y $Exhibit 35¥td- pydyide ¥ filly floduménged analysis of the corridor
2L NIidzyAGed wiAIKEGENI Ol n  Krie undreSpastengeaiOcOrdardtdde= f @ dza SR
to provide Market Analysis, Route afiéchnologyAssessment and FinanciaddhEconomic Analysis. Using
these software tools and databasesTEMScan efficiently complete the work and caprovide all the
deliverables needed to move the project forward if a good case exists.

Exhibit 25: TEMSRE K (i ¢ NJusihgsz Planning System

RightTrack™ Business Planning System

System Databases
Socio- Financial &

Rail

Program Timetable Projections Criteria

TRACKMAN™ RENTS™

e COMPASS™
oo

STATED
PREFERENCE

= RISK
Misedr ASSESSMENT

INTERACTIVE
ANALYSIS

Alternative Refinement

- s

Planning Balance Sheet

Business Plan

The current studyhas entailed an interactive and quantitative evaluation, with regular feedback and
adjustments between track/technology assessments and operating plan/demand assessments. It
culminated in a financiadnd economic assessment of alternatives. Exhib@ illustrates thelnteractive
Analysigrocessdtself that leadsup to the financial and economiesults

The study investigated the teraction between alignmentdgechnologiesand service option$o identify

optimum tradeoffs between capital investments in track, signals, other infrastructure improvements, and

operating speed. The engineering assessment included GOO@af and/or ground inspections of

significant portions of track and potential alignnts, station evaluations, and identification of potential
f20FGA2ya YR NBLddZANBR YIAYUuSylyOS FIFOAtAGE SldzA LIYSy
GKS o6Fa&asS GNIXO1 AYFNI AGdNHz2OGdzZNBE FyR AYLINRGSYSyGao [ h/
techndogies on the track at different levels of investment, using operating characteristics (train

acceleration, curving and tilt capabilities, etc.) that were developed during the technology assessment.

The study identified the infrastructure costs (on @@mized segment basis) necessary to achieve high

levels of performance for the train technology options evaluated.
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Exhibit 26: Interactive Analysis Process

Capital
Costs
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= Economic

Financial &
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Capacity
Analysis

Scenario Formulation and Refinement

Train Routes Train Technology and Fares, Stations, and
and Speed Service Levels Quality of Service

A comprehensive travel demand model was developed using the latest socioeconomic data, traffic

volumes (air, bus, auto, and rail) and updated network data (e.g., gas prices) to test likely ridership

response to service improvements over time. The ridership and revenue demand estimates, developed
dzaAy3a GKS /hat! {{n RSYI ytRetdtaprpbrposeysBrvice &enuielces, trakeNE &Sy & A
times, fares, fuel prices, congestion and other trip attributes.

A detailed operating plan was developed and refined, applying train technologies and infrastructure
improvements to evaluate travel times different levels of infrastructure investment. Train frequencies
were tested and refined to support and complement the ridership demand forecasts, match supply and
demand, and to estimate operating costs.

Financial and economic results were analyzed fheption using the REN¥Sfinancial and economic
analysis system. The analysis considers cash fioersa 3Gyear horizon using criteria recommended by
USDOT FRA Cost Benefit guidelines, and the U.S. Office of Management and Budget (OMB) Sodial Discoun
Raes. The analysis provided a summary of capital costs, revenues, and operating costs for the life of the
project, and developed the operating ratio and cost benefit ratio for each option.

MOPENBAIKI wkAftNRFR t NAYC

It is in the interest of passekeg rail feasibility that any shared use of freight rail corridors or tracks along
the Reading to Philadelphiiil corridor respect the need for continued safe and economical rail freight
operations. At a minimum, it is intended that the freight railroduls eble to operate their trains as
effectively as they could if passenger service did not exist. Beyond this, it is desirable to actually create
benefits for freight rail service if possible while developing the infrastructure needed to support passenger
services. Freight railroads must retain their ability not only to handle current traffic, but also to expand
their own franchises for future traffic growth.

¢t9a{z LyO® Wdzf @ HAaHnN tF3S pywm
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As such, both CSX and Norfolk Southern (like the other Class 1 railroads) have estébfiskedal S NJ

t NAYOALX S¢ (2 LINROARS 3 dzutielpyfpdse ofitre prindipkesiisSty @debithald A £ LI |
safety of railroad employees and communities, service to freight customers, and theofiglaty and land

needed to fulfill the railroR & Q htRraildSpbrEation mission.

With regard to Hig{f LISSR wl Af 61 {w0 &ASNIBAOS YR O2NNAR2NEBI b2N
the following special considerations are necessary:

U Norfolk Southern acknowledges that each passenger proposal is unigugprfolk Southern's
application of the principles to particular proposals will often be unique as well.

U Norfolk Southern will work with planners to insulate higispeed rail corridos from interference
with and from NS freight corridors.

U On Norfolk Sothern, passenger trains operating in excess ofjth require their own dedicated
tracks. On Norfolk Southerirains operating in excess of #@ph require their own private right
of-way.

U Where higherspeed trains share tracks with conventional freightins those higkspeed trains
will not be able to exceed #®ph. Where shared track is concerned higher speed trains must
meet the same safety standards as conventional freight trains.

If it should prove necessary to use any of -tr&cH, theirprinciplesrequire that:

U Access to host railroad track and property must be negotiated between the parties on a
voluntary basis.

U Designing for safety is paramount and separate tracks will belettéo segregate freight and
conventional passenger rail from highgpeed rail at sustained speeds in excess ofrfiih.

U Service to rail freight customers must be reliable and protected and cannot be compromised;
adequate capacity must be maintained amisbme cases, built to address future freight growth.

i New infrastructub RS&AA3Yy Ydzaild Fdzfeé LINRGISOG GKS Kz2aid NI A
customers, both passenger and freight, and locate future new freight customers on its lines. Host
railroads must be adequately compensated, especially in regard to the signifjcdaigher
maintenance cost associated with enhanced track infrastructure that will be required for high
speed rail.

U Host freight railroads need to be fully protected against any ahdaddility that would not have
resulted but for the added presence bigh-speed passenger rail service.

At present the passenger proposals laid out here are stithegotiated, unfunded and at a prdeasibility
level. This report makes certain assuiops regarding the need for capacity enhancements along rail
lines thatwould be utilized fo providing passenger servicéhe proposal is toseparate freight from
passengetrains as much as possiblen separate tracks, anifl possible,on separate rightsof way. For
example, freight and passenger operations are alreadyaistpd east of Norristown where SEPTA and

1 CSX Principles, email from Marco Tu@€&Xo Elizaleth Treutel, Michigan Environmental Council, dated June 4, 2015; NS
Principleshttps://wideni77 files.wordpress.com/2013/09/norfolkouthernproposedpassengeprojects061413.pdf retrieved
on 08/06/15
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Norfolk Southern(NS)operate two separaterail lines on opposite sides of the Schuylkill Rivarhe
principle of separation suggests that this existing dedica&&PTAyassenger right of way should be
utilized if possibleinstead of remaining on the Nfgeight tracks east of NorristowrnFuture engineering
and operatiors studies will address the detailsf integrating the proposed passenger operations with
freight operations andwill be subject to close mgotiations with the railroadslin future detailed studies,
additional capacity work will be performed and as required, within the framework of a overarching
strategy toprovide dedicated infrastructure for supporting the capacity needs of passenger service

Although the results of tIs capacity assessment are consistent with those of the 286Buylkill Valley
Rail Assessmenthe simulation contais preliminary data which is still subject to review, verification and
approval by Norfolk Southern. As of the datethis report, this review process has not taken place. The
findings of the capacity analysis are not to be construed as a commitmentegpatth of Norfolk Southern

to operate additional service.
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10. Chapter10 ¢ Conclusions and Next StepsThis chapter outlines the key findings of the study,
and the next stepshat should be taken to movdorward the development of passenger rail
servicein the Reading to Philadelphiail corridor.

2HighSpeed Grond Transportation for America: Commercial Feasibility Study Report TogSengr
https://www.fra.dot.gov/eLib/details/L02519
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The purpose of this chapter is to provadeeview of the background history and issues thave helped to
focus the current analysis and that have led to the identificatioth@bptions that should be considered
for the currentstudy. The aim is to evaluate an affordable set of options thatdoprovide goodervice
at a reasonable cost.

HOMA A @FNBI a3 FYSNIWMHO SWES | RA Y 3

eading Pennsylvania has a long hist@y a transportation hub, starting with the discovery of large

seams of anthracite coal in the mountains noathd easif the city. Anthracite is a natural mineral

with a high carbon and energy content, making it useful adeanburning fuel. Its historyin
Pennsylvanidegins with a documented discovemgar Jim Thorpand the founding of the Lehigh Coal

Mine Company in 1792However,the earlyuse of anthracite coalas restricted due to thélifficulties in
transporting it

This transportation problem &s resolved at firsby development othe Lehigh, Schuylkill, and Delaware
& HudsonCanalsas well asmallerwaterwayssuch as the Delawar&jorris and Union CanalsOf these,
the Union andSchuylkillCanals served Reading direcfhe SchuylkillCanal opened in 1825. The early
routes ofthe Union andSchuylkillcanals werepractically duplicated by the Philadelphia and Reading
Railroad,which in 1843extendeda pioneering rail linenorth from Philadelphia through Reading tbe
mining town of Pottsvillefollowing the Schuylkill River nearthe whole way. The Black Rock tunneat
Phoenixville was builbetween 1835 and 1837 as part of the original Philadelghiard Reading
construction ands still in use today.

The Reading system expanded west to Harrisbord 858 through acquisition of the Lebanon Valley
Railroad and east to Allentown in 1869 by leasithg East Penn Railroadhis ceated a through routevia
Readingbetween Harrisburg and New York Cityit alsoled to rivalries with the much larger Pennsylvania
Railroad (PRR) systewifter the Reading Railroad developedPhiladelphia to New York route, the PRR
retaliated in1884 by building its ownrail line up the Schuylkill River through Reading to Potts\atel it
started directly competing with theReadingfor a share of theburgeoning anthracite codlusiness The
PRR was determined to limit the expansion of the ReadingoBdilto prevent its becomig part of any
major trunk railroad systems aninit its influenceto a regional roleWith the assistance of the larger
railroads and rail moguls of the time, it was largely successful in doing so.
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Even so, the Reading offeredgional passenger servicon bothits HarrisburgAllentown a 6 NJ ¢n@ K ¢
PottsvillePhiladelphiad Y | Aing< a particularchallengebeing that theHarrisburgAllentownline passes
through Reading north of the main businessstiict. Toresolve this problemReading builtan & h ded

{ G I Gik BIAWithin a wye-track areanorth of townwhere therail linesconverged The Outer Station
mostly served the eastvest trainswhich O 2 dzf denfietaidowntown Reading without adding a backup
move. However,the Outer station was closed onMarch 16, 1969 following discontinuance of the last
eastwest train, the Queen of the Vallewhich ran from Harrisburg tdersey City After this, only
Pottsville-ReadingPhiladelphia passengerains continued tooperate, and they used the downtown
Frankin Street station.

' ¥ 0 SNJ K SavingBiscohiinged iszeasivest passenger trains in 1968,did not take longoefore

the Penn Central Railroad collaplsim 1970¢ it was the largest bankruptcy iAmericanhistory to that
date. It did not helpmattersthat the Reading was forced to continue paying its debts to Penn Cehtral,
Penn Centrallfecause it wasn bankruptcy was not required to pay its debts to the Reading Company.
This triggered a domino effect whereby the entire northeastern sgtem financially collapseds a
result, the Reading Company waaso forced to file forbankruptcy protection in 1971Nonetheless,
havingstarted toreceive some direct government suppattiring bankruptcythe Reading continued to
operate its Pottsville-ReadingPhiladelphia passengetrains along with its extensive network of
Philadelphia areauburban rail lines

With the caming of ConRail in April 1976, @ 4 SY 3SNJ NI Aya 6SNB y2i O2yaiRSNB
mission, and it was expected thatrfding agencies would take on responsibility flamding anycommuter

(e.g. nonAmtrak) servicesthat were deemed worthy ofcontinuing. As a result, theSoutheastern

Pennsylvania Transportation Author@EPT)Xook overresponsibility forthe Readingail service in April

1976as a part of its larger responsibilityr Philadelphiaarea rail operationsandit contractedConail to

continue dayto-day passenger operatiorisr the wholeregional railsystem

But by 1981, SEPTAimed it was losing an awsge of $2 million dollars a yeaperating diesel services

2dzi 2F wWSFRAY3I ¢SNNAYLT D | 2 ovE8lapBePof thenewtCGeldet City F Ay Y2 (i 7
Commuter Tunnel since diesel trains could not run in the new tunnel. Also, since Berks and I5chuylki

Counties were not part of the SEPTA compact, SEPTA had no obligation to continue running the service.

Local bus companidsll of whom by now are out of business) lobbied to have rail services discontinued.
Pennsylvania DOT did not offer to continue paging the trains, and the counties were unable to pay

{9t ¢! Qa TFdzf f & dzalg & RIB1SRETX teyhRatedskahtragt yith @onRaito operate

passengerrail serviceto Reading and Pottsvill8erks and Schuylkill Counties had passengengritom

1843 to 1981, but there has been no passenger rail service other than excursion trains in these counties

since 1981

HOMMAVE O 2008 2FKG ¢2yy Il 3S { KAT

For freight ConRafD plannersfavored thew S RA Yy 3 Q& | | NNMduie doNghy bécauselttfief Sy 12 6y
PRRroutes KA OK KA&G2NROIff& KIR Fittghted ®Rinnélfrdghiftdtiey Qa & KI NB
Northeast CorridofNEC)s KA OK KI R 0SSy LJzi.Bddgdadin@kinksyfam\dartisbuilg O2 y i NP f
to New Yorkwere already freeof high-speedpassengetrains. ! & | NX & dzfoimEr eastSvesR A y 3 Q a

& 6 NI y O Kvére chdsef $tdecome/ 2 Yy w i Xt ® § fromfHArgsBurgto New Yorkand some of

the freight that formerly moved over PRR lirggsduallystarted shifting towardsthe Reading

However, ven ConRail inherited the former Reading Railroad routes in 1976, it was still using a large
fleet of electric freight locomotives that were tied to former PRR lifes/ Of dzRA y MECITNgI NI 1 Q&
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slowed the shift of freightowards Reading ConR4 did not discontinue electric freight operations until

al NOK mopymI 2dzad | FSg Y22yiKa o6SF¥F2NB wSIRAy3IQa LI aa
substituted diesels for electric locomotives, and continued to maintairhigsorical routings overthe

former PRR linegxhibit 21, which is based on railroad track chart dathpws the traffigatternson the
PhiladelphiaReading lineshortly afterSEPTpassenger service ended in 1981

f CNBAIKG GNI YO FTNRY tIKAX dziR Sy JANE XEA2 (@ FARAY Y dzbIf & & @

T ! RRAo2weh fYARIZt A2y 3INRaa G2ya FNRBY ¢NByidz2y 6SNB Y2¢
dza AiykB F2NXSNI ! (3t Sy 39 {dzalj deQKIR2Y¥® . NI @O KDNF RS¢ T NX

T 'y20KSNJ wn YATEA2Yy INRGAGY 30 2FNER Y2 To SBNEB A2ANKG [ aySRNBt K A
LYGND QDA t202XMR2Az0KF RRF 2+ aKAy3d2y 5@/ ¢

Exhibit 21: 1983Freight Tonnage (Millions of Gross Tons by Line Segment)

1983 11 MGT
24 MGT - NYC
RDG ALLEN
30 MGT
HBG
16 MIGT i
1 MGT TRE 20 MGT
A 16 MGT ,
To HAG via A&S PHL  NECToPOTYD

While! Y (i NI | fatkadéfkednd usage restrictions were an ongoing camce® ConRailthe 1987
train collisiof at Chase, Mdwas the last strawThisi NA 33 SNBR / 2y wl Af Q4 RSOA&AZ2Y
freight from theNEGCas possibleAs shown in Exhibit2

T /2ywhANBESRb 20NUFI2KE | (2 dz& KSMPI S KB K y I2SY | ONB, Y NR2 i 2
I F3SNAG26YyZ aR® LY mMpyyPdiknd YRERAGFSHANFAAAYVIZYADEN
/ 2 NNMERNENdzG SR GAF 1 ffSyd26y> wSFRAY3I YR | I NNRX & O dzNJ

1 /2ywlAf f4a8 FPOBYBRYYSR{GAIl dSKI yyIRRARF DINI RISE FAY
INRAA (G2ya 2yi2 G(KS PyKANIIKRS2 TIKb R NNRE 6BBNRY YAy & Ay
I f NII2BE yaR( K (SN YWEORBIRE XA f | RSE SNt X2 Gt NS G2 np
G2yaod 23840 2F O3 INREWWSAIGIKAS f ADNR 568 a¢ 2y & S OK &SI NI

However,even though it put more traffic on the Reading lineés2 y w L9B&ddeidion to abandoits A&S
low-gradefreight route can hardly be taken as a vote of confidence that rail freight would grow in the
future. Rather,ConRailwas clearly in a strong retrenchment as it implemented major reductions in

3 Amtrak train 94 while traveling north from Washington, D.CBdston, crashed into a set of Conrail locomotives which had
failed to stop &the signalsaat Gunpowder Interlockingt Chase, Md. about 18 miles north of Baltimofée ConRail train crew
tested positive for marijuana. Train 94's speed at the time of tiks@n was estimated at about 108 miles per hour. Fourteen
passengers orhe Amtrak train were killed, as well as the Amtrak engineer and lounge car attefdafsty, Positive Train
Control (PTGould likelyhaveprevented this accident. Sebttps://en.wikipedia.org/wiki/1987 Maryland train_collisionand
https://www.washingtonpost.com/archive/local/199®¥4/14/piece-by-piecegatewaybecomesa-memory/164a5fad6637-4629
a23b-39f598a5ee67/

4 Also abandoned in 198&is former rail line, also called the Enola Branch, have since tetdwerEnola LovGrade Trail.See:
https://www.traillink.com/trail/enola-low-gradetrail/

5 Upon reaching Norristown, Trenton branch trains instead on continuing east across the HdRiwgdktowards Downingtown,
were instead diverted to the Earnest Conngcff YR ! NI Ya &F NRX LI aaiay3d GKNRBdAK {9t¢! Q& b2
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network capacity, and focused all of its traffic on what it consideredeadtdcore routes.After the NEC
reroutes, NI OG A OF £ £ & | F § R2 & NXEeighk ®rifidey&rhovald wedst@uiReading.

Some double stack trains from New York also used the line since they could not fit through the Pattenburg
tunnefon the Leligh Line; these came through th&oodbourne andEarnest connectiomto Abrams

Yard. Wder ConRailthe PhiladelphieReading line wasandlingy 2 G 2yt & ySI NI & I ff¢ 27T
freight, but some New York freight as well. Exhib& 8howsConRail traffi patterns justprior to its 1999

split-up between CSX and Norfolk Southern

Exhibit2-2: 1999Freight Tonnage (Millions of Gross Tons by Line Segment)

1999 47 MGT
76 MGT - NYC
RDG ALLEN
100 MGT
HBG
14 MGT
19 MGT TRE
To HAG PHL

In 1999 everything changewhen Norfolk Southern and CSX agreed to divide CariRuadltworailroads
establisked 6ConRaif K NB R | & & Shiladélphia, N&M Yark and Detraitd eachtook about a
50% share of théreightin each city. CSiok its freight over to its own lines along®5s: the former B&O
from Philadelphia to Baltimoreand the former Readingrom Philadelphiato New Yorkboth saw an
increase intraffic. However,Norfolk Soutls N/ Q& siba it6 Philati@phiaReading and Lehigh Lines
were sharply reduced Fortunately for Norfolk Southerrifrenton branch tonnage held stdy. These
results aresummarized in Exhibit-2, which is stilfeasonablyreflectsthe traffic situationtoday.

The 28 MGTthat is now running from Reading to Philadelphia igery similar to the30 MGTthat was
Y2@AyYy 3 Ay ( SEPTaagsenyadrdins wéteSsylloperating It is, however, worth noting that:

9 / 2y WKIHAIRETSRYAE Et A2y By dANAB fO§250Ra [BKARK [AYyS Ay mdbdddd
T b2NF2f 1 {23BMSYYt KA FWREANFO 1SR NG 3 SANBI26S tAYyS Ay

Both singletrack benchmarks exceed the 28 million tamsv moving from Philadelphia to Readinthere
istherefore arisk thatNorfolk Southern magecide to singld@grack the Philadelphia tReading linewhich
would be highly detrimental to the prospects for reintroducing passenger service

6 After the ConRail split, Norfolk Southern improved the clearances on the Pattenburg tunnel so these doublesstade the
Lehigh Line. This avoids the need for Norfolk Southern tdarpelyage rights fees to CSX for the use of their line between Bound
Brook Junction and the Woodbourne connection.

7 As an historical footnote, from a freight railroad perspective, there could probably not have been a wors#eairdanuary

1999to launchthe Schuylkill Valley Metro studilthough the freight traffic patterns shifted during the course of the study, it

was not knowrprior to the splithow freighttraffic patterns would stabilize after the CSX/NS division of Corge&iiMajor
Investment gidy and Draft Environmental ImpaStatement on the Proposed Schuylkill Valley Metro Project Between the City of
Philadelphia and the City of Reading and the Borough of Wyomissing, Berks Couhtyp®Anww .transit.dot.gov/regulations
guidance/notices/99%652
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Exhibit2-3: 2013 Freight Tonnage (Millions of Gross Tons by Line Segment)

2013
29 MGT
- NYC
ALLEN
HBG
s 14 MIGT
TRE
To HAG PHL

Regardinghe future, CSX is in the process of expanding its Howard Street Tunnel in BaltBiee the
rail line from Philadelphia to New York is already cleared, fthed improvementwill complete a fully
double stack cleared corridor for CSX all the way fidbany New York to Florida. The Howard Street
tunnel project is fully funded, set tbegin construction in 202land be completed by 2024. This will only
AYLINR @S / { - Qdsitiod andviillSmake iit hatdér for Norfolk Southern to gain share in either
Philadelphia or New York.

HHPW S O R FAND /A 2 MR (RAZRA S &

Calls for restoration ofail passenger service to Reading begdmostas soon as the original services
endedin 1981 However, ittook nearly 20 years to launché 1999Schuylkill Vallg Metro (SVM)study,
which was by far thedrgest of the historical studiggerformed on this rail corridorHowever, the SVM
did not propose to restorecommuter rail servicen the existing tracksrather it proposedto develop a
brand-new 62mile dedicakd electrified railwaythat would haveoperated like a light rail lingather than
asa commuter rail systemAs shown in Exhibit-2, the SVMwould havefollowed a loogng alignment
through downtown Philadelphia utilizg portions of SEPT® Borristown and Cynwyd Lire The plan also
integrated oter rail lines,includingRoute 100 Norristown High Speed line asaime West Philadelphia
streetcaroperations.

Had the SVM project been funded, its implementation would have been very challeregagde othe
many complexities on the Philadelphia end of the corriddfhe SVM ridership and capital cost estimates
were all been prepared in an integrated manner nmakit challenging to directly identify costs that are
specifically related to a starglone Readingervice.

Also, while the trip tables from within thBelaware Valley Regional Planning Commis@vRPC) area
looked reasonable, there was a discontiyugtt the Berks County line, since SVM forecasted very few trips
to Reading. As a result, accordilmgSVM projections, trains would have run practically empty north of
Pottstown This error in the SVM ridership contributed to onerous operating subsajgqgtions and poor
returns on capital investment, especially in regard to any possible extensigh ob Pottstown. This
certainly contributed to the reasons why the SVM project was rejected by FTA and terminated in 2006.

8 SeeHoward Street Tunnel project could be completed by 2024, port official says
https://www.bizjournals.com/baltimore/news/2020/02/04/howargtreettunnel-project-could-be-completedby.html
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Exhibit2-4: East end oSchuykill Valley Metro (SVM) Proposal

KING OF PRUSSIA
Transportation Center

Valley View

FERN ROCK
® Transponation Center

30th St
Suburban
Market East

After the SVM planfailed, the Montgomery County Planning Comsi@ initiated a follow up R6
Norristown Line ServicExtension Studythe R6 Studyfor a more focusedassessmenof a commuter rail
option forthe corridor. This February 200%tudy compareddiesel,duatmode and altelectric options for
extending SEPTR6servicebeyond Norristown The R6Study,however,heavily drew from thedatabases

that had beendevelopedby the earlier SVMtudy. The R6 Study managed to extract quite a bit of useful
Engineeringnformation from the SVMdatabasesbut still retained its flawed ridership forecastAswell,

the R6 Study rejected the dumlode option even thougiNJ¢ NI yaA G FyR a2y iNBlfQa ! at¢
placed an order with 2 Y 6 | NJerAttS:MIPRE5DP locomotives. The resuf excluding duamode
technology for tle 2009 study watherefore was a stark choice between an underperforming optidti
serious negativeidership impactgtransfer at Noristown) versusa very expensive one (electrify all the
way to Reading.However, theR6 studf groposal for tolling U.S. Route 42proved to beits fatal flaw.
Thisfunding plan failed to gain any grass root political support anwds strongly lambasted by several
regional politicians. On October 5, 20fa¢ingincreasing pressure and opposition, DVRPC cancelled the
tolling proposal an@long with it,plans for theR6Norristown Etension®

In terms ofmore recent studiesPhoenixvillehas been quite activefor a number ofyearsin developing
options for improving transportatioto their borough In 2008 the communitysponsored ad DNBE Sy [ Ay S¢
studylooking to developa former PRR branch that connectPhoenixvillewith Devault This would have
developed aPhoenixvillebranch line diverging fronSEPT® Raoli line at FrazerAs recently as 2018

9REPORT: Tolls not the 'best option' for Route 42:https://www.montgomerynews.com/springfieldsun/news/repotblls-
not-the-bestoption-for-route/article 9e42b0ef00-52d6-b018-d2ec0c3819be.html
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borough officials were dtipromoting the idea of the Green Li¥as a patrof their long-term plan.

More recently however, Phoenixville focused odevelopinga lower-coststrategy fortS EG SY RAYy 3 {9t ¢! Q3
existing R6commuter railservice from Norristown upo Phoenixville usingthe existing NS trackand

duatmode diesel/eletric locomotives The service plan would consist B0 round trips on weekdays (4

peak round trips and 3 each mithy and evening round tripgnd 5 round trips on weekend daysThis

extension would addhree stations to the R6 line:

I ffSHYGY¥NBHEST t NHzaaAl v
 {OKdz2f 1 ADHt SNRAPZX¥BYLIWdzy Oa 2y 0
T tK2SYAEQAt S

A Preliminary Study for Regional Rail Servioe 2019 assessed the likely capitaid operating costs,
ridershipand revenues for this servte as well as proposingnamplementationand developmenplan for
the three proposed stationsThe bcalshare offinancing for the system would come frohmansportation
Revitalizationnvestment District at each othe three proposed statios. More recently, a 2020 update
of the Preliminary Studyproposed a four roundrip starter service that would have four morning peak
hour SEPTA trainfsom Phoenixville into Philadelphiaeturning to Phoenixville in the evening. On an
interim basis only the Phoeixville station would be served, until the intermediate stops at Schuyilkill
Township and Valley Forge calsobe developed.

Section 7 of th019Preliminary Studydeveloped a ridership estimate for the proposesEPTAerviceby
updating the earlier 2006VMforecasts Thisresulted in aforecastof 1,982 daily ridersslightly over a
million riders annuallyfrom three stationsof which807 dailyriderswould befrom Phoenixville 475 from
Schuylkill Township and 70@lers from Valley Forgelf the Mandgll Mill Road station in Valley Forge
cannot be developed as envisiondllen the historic Port Kennedy station could probably serve as a close
substitute. The ridership of the Schuylkill Township statiarurrently phnned for Perkiomen Junction,
could bedoubled ifthe stationwere movedacross the riveto Oaks Thiswould raise theoverall forecast
for SEPTAommuterridershipfrom 1.00to 1.25 millionannual tripsfor a 10round trip full build option
By comparisn, five SEPTA stations beyonddf onthe Thorndale line have been generating @.r8illion
annual SEPTA rider©nce fully developed, the proposed PhoenixvilleSSEPTAextension beyond
Norristowncouldcompareveryclosdyto{ 9 t ¢curr@rid Thorndale extensiobeyond Paoli

TheMarch2020update to the Preliminary Studyhowever,reduced theridershipforecastslightly, but the
most important change waa proposal to launchPhoenixvillecommuter service withoutstopping at
SchuylkillTownship or Valley Forg&he idership forthis four round tip serviceto Phoenixville was
estimated as 692 daily riderBy comparison, SEPTAdaily boarding at NorristownMain and Elm Street
stationsare 183 and 384 respectivela total of567. Thisis lessthan the number of riders at Phoenixville
yet thesetwo stopsbeyond the Norristown Transportation Centbhave been receivin@6 trains each
weekday However,Phoenixvill®@ & y S ¢ S & doesLdbtRIiéa anly éxisting trains; rathersitiggests
launching four newtrains whichwould stop only at Norristown,then runexpress to Temple University.

From the perspective of the Reading servideeg the potential magnitude ofcommuterdemandfrom
Schuylkill Township and Valley Forge statighsvould not make sense to rurempty trains all the way
from Readingust to fill the seatswith short-distance riders at Valley Forg&his is why the Valley Forge
and Schuylkill Townshigtopswere notincludedin the currentstudy. The proposedReadingservicedoes
not need added stops, and is very effectively conrated to King of Prussithrough the stop at

102018 Review: Rail Project Wouldake Phoenixville 'New Main Linesee:https://patch.com/pennsylvania/phoenixville/2018
reviewrail-projectwould-makephoenixvillenew-main-line
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Norristownthat it already haslinstead it would appear that demand would justify running additional local
trains for servinghe Schuylkill Township and Valley Fostgtions These might well be SEPTA trains.

Routing the proposedSEPTA service via Oaltlengthe former PRR lineato Phoenixvillewould reduce
capacity pressures along the NS freight rail corridorth of Perkiomen Junctignincrease ridershifpy
adding an Oaks statigrwvould likely provide bettesite options for a Phoenixville station, anday even
facilitate futureserviceextensionsowards Devault along the Green Liagoriginallyproposed

The Schuylkill Valley Rail Assessment St@lyf al NOK Hnnp LINBLR2ASR | a/bFylt {
train stationon the north side of French Creelear where the outof-service PRR line crosses otles

former Reading line.There is a below gradarch at this locatior(pictured below)which, with drainage
improvements,could function effectivelyas a gdestrian underpassA station at this locationcould serve

both rail lines. Exhibit 25 shows a current photo ahe site

Exhibit 25: Current Viev of SVMproposedPhoenixvilledCanat Station Site

If SEPTA serviaeere toend in Phoenixville or coiriue south towards Devaultrather thanturning west
towards Readinghere would beno needto reactivatethe abandoned PRR Phoenixville tunnel.

If this integrated development&pproachfor co-developing bothcommuter and intercitypassenger rail
servicesin the Readingto Philadelia corridor is desirable it will be important to coordinate study
efforts in the next phase fowork to develop both a commuter and intercity rail servigerticularly in
regard toensuring that sufficientapacityis provided 6 meet the needs of freight and both express and
local passenger services along the corridor

t9a{x LyO® Wdzf & HAHnN t -3 pH



/ KI LJG SNJ o
{ SNIWAOS I'yR hLIN
35--1209

This chapter discusses the development of the Service and Operating Plan including identifying the
technology optias that should be considered fthre Reading to Philadelphi@orridor. This chapter also
descriles the station stopping patterns, frequenc@xltrain times for eah technology option.

odbM. Y UNR RdzO8 2 Y

he Reading to Philadelphiaail corridor, shown inExhibit3-1, starts at the Reading Franklin Street

station and extend toPhiladelphia 30 Street station, where connections may be made train

may run through to Northeast CorriddNECHestinations. In the future the rail corridor may be
extended west to Wyomising and/or north towards Schuylkill Count§egments of thecorridor are
currentlyoperated byNSand SEPTA
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Exhibit 31: ProposedReading to Philadelphi€orridor

This study proposesa basic service stopping only &ur stationsbeyondthe existing SEPTA territory
which ends afNorristown: these ardReading, Pottstown, Royersford and Phoenixviiter stopping at
Norristown, Readingrains wouldrun express taremple Universitgndthen stop atall three main Center
City stations: Jefferson, Suburban and"3®reet. Any run through servicen the NortheastCorridor
beyond 3@ Streetwould conformto current Amtrak serviceatterns

Stations were only includeas stops in the rail syem if it was apparent the level of ridership would
justify the cost of development and operation of a station. As well, since each stop adds more time to the
schedule,if too many stops are added, this might actually reduce tlteaetiveness of the raiservice.

This provides an incentive to reduce the number of stations rather than add too many stops.

The historic rail stations in Reading, Pottstown, Royerséord Phoenixville have all been maintained in
adaptive reuse. This means that the station buiggs have all been preserved arade currently
maintainedin nontransportation uses.In many cases,he towns grew up around the stationsothey

often tend o be centrallylocated in regard to the business distridteey serveas well asaccessible by
highway. This study assumes that either the historic stations will be returned to rail use or else that
equivalent new facilities will be developed in close>pnaity to the historic sitesAll these stations had

low level platforms, although in many tasces the platforms have been removed or the active track has
been shifted some distance away from the platform. These platforms will need to be replaced a$ part
any project to restore the stations to passenger use.
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By comparison, musablefacilities exist aBBirdsboro, Monocacy, Douglasvijllénfield, Schuylkill Township

or Valley Forge (Mancill Mill)oBe of these proposed stationare sited in remote locationswith poor
highway acces®nd others ardied to real estatedevelopmentprojectsthat haveyet to be implemented
Conshohockeistation has been consistently identified by regional studies as a n&jgrloyment center

and economic growth node foMontgomery Countybut in point of factthe ridership of this SEPTA
station has been unremarkéd Perhaps this is due to the lack of an effective circulator bus linking the rail
systemto the actual employrant centers.However,the potential forthis stationto make a significant
contribution to rail ridershipstill remains.If local communities i@ willing to take the lead in developing
appropriate and attractivetations once rail service startstops could be added at any time.

In regard to Center City stopshile North Broad was historically a stop for Reading trathis location
hasbecone increasinglyderelict while Temple University has developed into a mé&jprattractor. It is
apparert that a stop at Temple Universityould be morebeneficialto ridershipthan one at North Broad,
so thissubstitution has beemssumed for this evalti@n. Although the historigail service terminatedn
Reading Terminalessentiallythe same locaton & (2 Rl @ Qa WS{FHtSeMigaRay voliniel G A 2 v
downtown station has always been Suburban Statiorven since the opening of the Center City
Commuer Tunne] this has continued to be the caselherefore it is assumed that the most important
downtown station will be Suburban Station, whig)" Street will provide connectiity to intercity rail
servicessince manyiderswould stay on boardf senice were extended into the Northeast Corrid@s
they do onthe HarrisburgNew York Keystonwrains,) As a resultthe passengeron/off counts at 30"
Streetactually underrepresent thamportanceof this station.

For the base case, it @assumed that Rading trainswould operate via the Center City Rail Tunirela

manner conformingto existing SEPTAracticein regardsto station stops,accderation, braking, speed
limits, station dwelltimes and overall scheduler traveltimes between the 18 StreetJunction in north
Philadelphia and the upper level platforms offB8treet station This imeeded to make it easier to find

schedule slots through the tunnel for the Reading traing/ R G2 | @2AR RA&NMHzZIGAYy 3 | ye

services through the tunre

ol ¢NFAY ¢SOKy2f 238 hll 2y

Train technology was a major stumbling block to the historic 1981 diesel services to Reading, however in
the nearly 40 years since those passenger services were ended, rail techhaggade major leaps
forward and effectie solutions are now available theet the requirements of this corridor service.
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A number ofhighperformancetrain technologies could be capable of running from Reading through

t KAfFRSELKAIFIQAa /SYGSNI /AGe [ 2YYdzi Somk ékamnplgsSof thes y R 2 y i 2
are shownin Exhibit 33, and the functional requirementfor the trainsare summarized in section 3.2.1.

For the purpose of this study it is not essential to choose any specific technology at this time; we have
assumed a cost level that should be highough forproviding for any of these trains. The specific

equipment selection will occur later, based on detailed discussions with equipment vendorthend

railroadsto determine which option best meets the need for the service.

Exhibit3-3: A Variety ofRail Equipment OptionsAre Availablefor the Reading Passenger Rail Service

Self-Propelled
Electric or Diesel
with Battery
- Ori
Self-Propelled
Hydrogen Fuel
Cell

Diesel with
Battery

Electric Loco
w/Diesel or
Battery Power
Tender

Diesel + Electric
on Each End
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Consistent with the assumptions customarily made in feasibléigl planning and Tier | EIS studies, the
following general assnptions are proposed regarding operating requirements for rolling stock for the
Reading to Philadelphiail corridor for all tain technology options are as follows:

1 Trains must be able to operate without emissions in the Center City Philadelphianadl tand
must be able to operate without catenary from Norristown to Reading. It is assumed that some
combination of diesel, ektric, battery and/or fuel cell propulsion technologiedll be used to
satisfy these requirementd-aving two locomotives iskiely more expensive than having one
locomotive that shares certain electric components, but also offers benefits in termspodwed
operational flexibility and emergency recovery, for example if the power line were down a diesel
train could still operag. This need to be assessed in more detail in future studies.

1 Trains will be reversible for easy pughll operations (able t@perate in either direction without
turning the equipment at the termial stations) although thieequirementcouldbe relaxedf it is
determined that adequate turning facilities are available (e.g. eéRkistingwye track at Reading
and theballoontrack at Sunnyside Yard in New York.)

1 Trains will be accessibfer passenger access and egréssn low-level station platforms, wigh
is required to ensure compatibility with freight operatiorss well as from higlevel station
platforms which is reqwed to ensure compatibility with the Center City Philadelpaia with
NECrail stations. The requirements of the Americans with Dhdaies Act (ADA) can be met by
deploying wheelchair lift equipment either at the stations or on board the trains.
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1 Trainswill have expandable capacity for seasonal fluctuations and will allow for coupling two or
more trains together to double or tripleapacity agequired.

1 Train configuration will include galley space, accommodatingorgtoll-off cart service for on
board food service. Optionallyr alternatively the trains may include a bistro area where food
service can be provided during thetea trip.

1 Onboard space is required for stowage of snagiaintities of mail and express packages, and also
to provide fa bicycle transportation, and/oran optional checked baggage service for-pre
arranged tourgroups.

1 Each end of the train will be equpd with a standard North American coupler that will allow for
easy recovery of a disabled train by conventidnabmotiwes.

1 Trains will not require migloute servicing, with the exception of food tagf. Refueling, potable
water top-off, interior clearing, required train inspections and other requirements will be
conducted at night, at the layover facilities located anesar the terminal stations. Trains would
be stored overnight on the station tracks, or they would be moved to a separate trainelayov
facility. Ideally, overnight layover facilities should be located close to the passenger stations and
in the outbounddirection so a train can continue, without reversing direction, after its final
station stop; and

1 Trains must meet all applicable rdgtory requirements including:
0 FRA safety requirements forashworthiness

o ADARequirementsgoverningaccessibility seating andest room facilityrequirementsfor
disabled persons,

o Material standards for rail components for higheed operations, and

o Environmental regulations for waste disposal and power unit emissguth as EPA Tier IV
emission requiements if diesel engines are a part of the solution

oBOH NI Ay ¢SOKy2f 238 hLISNI GAY3

Typicalperformance curves for representativieains are shown in Exhibi8-4. The curves reflect the

acceleration capabilities & number of commonly eployedrail technologiesWith conventional diesel

power, oneP-42 locomotive on a30@ S G GNI Ay Attt | OO0OStSNIGS ;I OO2NRAY3
adding asecondP-42f 2 02 Y2 A GBS 6Aff AYLINRGBS | OOStSNIGA2Yy &f AIKI
curve. This improvement is most noticeable at high speeds, since a $ddocomotive (if it is also

providing hotel power to the trainhas hardly enugh power to reach 10énph; two P-42locomotivesare

needed to achieve 11tph butdue to gearing resictions,they cannot gaanyfaster than that. The new

Siemens Chargeliesel,however, is capable of reaching 1&%ph.

This is the reason why the Chicatp Detroit Wolverine trainsvasusing two P-42 locomotivesuntil the

new Siemenghargedocomotives were introducedrhe Siemens Charger is considerably more powerful

and responsive than was the olderdR locomotive, so the performance of a single S}mCharger or

SOSYy +y SEtSOGNRO t202Y20A0S Aa NBLNBaSYdiSR o0& GKS Yl

As shown in Exhibit-8, purposebuilt Diesel Trains, such assingle level train pulled by a Siemens
Sprinter, can offer considerably improved performance overamional diesel trains that are bad on
freight-derived designs. In fact, up about 86mph the acceleration capability @ high-speeddiesel is
very similar to that of an electritocomotive This explains why the Maryland Commuter (MARC) service
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recently ordered Siemens Charger diesel locomotives to power its trains on the Northeasto€éyrid
which have until now been powered by electric locomotives.

Exhibit3-4;: Comparative Train Acceleration Curves
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Based on the acceleration curves showrExhibit3-4, train timetableshavebeen developedbased on

simulated trainrunning times These timetablesan be used to calculatdhe number of train sets

required to cover any given schedule rotatidfrain frequencies and the required train seataapacity

arethen determinedby appropriately matching trainapacity to demand to ensure effective utilization

of the trains and that the capacity will be neither overloaded nor run empty. This load factor balancing

is accomplishedtia an interactve @ 0S4 48 dzaAy3 GKS RSYIFYR F2NBOFad / hat!{

Exhibit3-5si2 ga K2g ¢9a{Q ¢w!/Yal!bu az2Fagl NB KIFIa o06SSy dzaSR
AYTFNF 0NHz2OGdzZNB | yR LINPLRASR AYLINR@GSYSy(Gazr (Kdza LINE DA
database capires relevant data on the locations of all stations, gradesyes, speed limits, highway

grade crossings, overhead and under grade bridgele tracksand rail spurs. Based on this detailed

infrastructure database, a full range of technology and tessrvice options can bassessed.

Exhibit3-5: Base Track Infrastructure for thBhoenixville! NS +a { K2gy Ay ¢w!/ Ya! b
1 - Speed
YN NN z /7 Curves
bt U v b

I " Track

et et Stations
I I T
== 5 — Bridges/Tunne
P P _ Mileposts

2 MARC replacing electric locomotive fleet with kégieed dieseJ#f\ugust 12, 2015see:
https://www.railwayage.com/passenger/commuterregional/mareplacingelectriclocomotivefleet-with-high-speeddiesels/
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[ h/ hah ¢ kebuttsnare slightly faster than actual times, since they are based on optimized
performance of trais under ideakonditions.If dedicated tracks and/or exclusive right of way are used
exclusively, thera 5 percent tack time allowancadded tothe train running timeis appropriate. Shared

use situations assume thaassenger trains will have dispatching priority o¥ight, but if passenger
trains are mixed with large numbers of freight trains then it is not unusual for the passenger trains to get
caught behind fright trains and not be able to pass easily. In this case thermésl to allow10-15
percent slacklepending on the density of freight traffic and the complexity of the route.

od t | & & StyNFSHVY S (BISaZESS 2 LIY Sy
Based orthe availableinfrastructure and technologyoptions, operating plans can be developed for the
full range of alternatives. TEMSeassan Interactive Analysis (Exhibib)jlthat estimatestrain times for
eachroute and technology, then develsprain schedules and operaitj plans that include train stopping
patterns, slack time for freight train interaction aedn assessain loads letweeneachstation.Based on

the train loads it has been projected th#te Reading to Philadelphizould support8 train frequencies
perday, which is one greater than the 7 daily round trips that had been operated by SEPTA prior to 1981.

¢ KS [ h/ haprograrh teflects different operating characteristics (acceleration, curving and tilt
capabilities, etc.) associated with the different ggof train technologieas they interact with the ralil
infrastructure In the speed profilesexhibit 3-6 the red Ihe shows the speed limit, and the black line
shows the simulated speed actually obtained by the train at that pdine following subsedains give the
results ofthgl h / h a h ¢ dnalysigrom Reading to Center City Philadelphia

oddm | £ A RF (A 280 2NN QIFKES ¢ AAY S G 0 €
After entering all the grades, curves and speed restrictions intofthve! / Y adatabase, the first step
was to test theintegrity of the data by replicating the historic 1981 schedule for Reading passenger
service.The simulated train &d identical performance, statiostops,and speed limits as compared to the
1981 conditionsExhibit 36 shows result of thigalidationprocess. For the historic service usBigddRail
Diesel Cars, the speed limit at the time w&srBphfrom Reading taNorristown(and freight speeds were
50 mph, as they are todayjut speeds werelimited to only 40 mph on SEPT@ast of Norristown
apparently due to some deferred maintenanoa the line at the time The resultingimetable matched
the realworld result wih 1 hour and 34 minuteswith an 8% slack time allowance, which is very
reasonable. Starting from this validatd base builds confidence that as we adjust the parameters of the
system, for example by raising speeds that the resulting running times vakkdgrate and the schedules
will be achievable.

A detailedcomparisorof simulated times vahe historical SEPA timetable however, shows that
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Exhibit3-6: 1:34Franklin Stto Reading Terminal including 8% slack

=ase Maximum Allowable Speed

w— M aximum Attainable Speed

.000 12.000 22.000 32.000 42.000 52.000

Milepbost
= 7 G
a - z
< w
wlz | 2| &
- ] ]
s o g e = £ 2 - e =
O c o« o fod % Q & @ o
Z = g (= W Z o w o - 2
2f| 8| E| | & 2588 B3 Eastbound
< O = > = 3 =
g o%| ©
gc| 3 %4 e z g zo| z &
2 1:34
540| 554| so07| 19| 627 638 65| 7.08| 7.24{Am
= %
= ] <
a
5 2 4 u - -
w o < O = e z 3=
- - o fx - L 3 > n) w
o 2| 24l 9 = 1 3 £ | o'
Z " o o = Z s =4 Q z=
% '8 Z o “ & & 4 o] o H
3% o ¢ = 5 g xS
i o 2 zZo 3 z & e = = Westbound
_
1:32
6.13| 620) 654| 7o| 709| 792| 7229| 7.52
10.00| 10.07| 10.34] 10.41| 1049| 1057| 1n.09|F120| 11.32

For understanding theeason forthis 3-minute increase in the eastbound time from Phoenixville to
Norristown, exhibit 3-7 shows the historic track layout around Abrams Yard. fbwe mainline tracks
were numbered#4, 2, 1, 3 from south to north (east is on the left) in higtdReading Company and
ConRaitrack charts
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Exhibit 37: Mainline track configuration around Abrams Yard in 1981
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13 Photo credit: Robert Allan. Used with permission.
¢t9a{x LYyO® Wdzt € HnAaHn t-38 po



Restoring Passenger Rail Service to Berks County, PA

Todayat Abrams Yard:
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Although the main track along the south side of Abrams yard istoricallyused by passenger trains,
because othef 23a 2F GKS F2NN)SNI d&{ Asngriamn Bndyadk#2{fof passengetJSSR ¢ NI O
trainstodaywould significantlyinterfere with Abramsyard operations

If a passenger train weréo usetrack #2 in an emergency, &-5-minute delay would likely result This

agrees withthe 3-minute easbound running time differential that was built into the 1981 historical
schedules It is understood that the Phoenixville Commuter train wants to use t#tkbut he use of

track #2 around Abrams yard should be avoitbgcdbassenger traini$ possible This analysis assumes that
Phoenixvik Commuter trains will use track #2 between Phoenixville and CP Forge, where a new set of
universalcrossovers will need to be added. Passenger trains would use these crossovers to switch tracks
at CP Forge and use track #1 around the yard between CP &utdeP Norris

obdwSI RAYySY G6RESEm OAl GKS / SyidasSN
Having validated the data and the train performance model, the next Btapodeling the corridowas to

introduce a set of infrastructure and operational improvemen®pportunities to running times in the rail
corridorwere considered in three stages, each of which will be described in turn.

The first improvement considered is to raisack speed limits so that trains can run as fast as the existing
curve geometry allowsAs show in Exhibit 3, the first improvementscenario assessed the impact of
raising the speed on Norfolk Southern up to the standardmiffh speed that is consistent with their
passenger principles and practice elsewhere-mfth is also the fastest currentiji@vable speed limit for

the FETMS Posve Train Control system that NS has deployed on their section of the line. For SEPTA a
speed limit of 9émph could be considered since the R6 Norristown rail ifnequipped with a cab
signalling system and ustse ACSES PTC system. This isahee type of PTC and signalling system that
Amtrak uses on the Northeast Corridor and it is operating there at 46ph. However, because of curve
geometryon the SEPTA liritkere is very littlepotential time savings foraisingthe speed above 6tnph.

For comparability to Exhibit-8 all running time resultsvere based onJefferson Station, which is in the

same approximate location as the historic Reading terminal. ThissaHow RA NS OG & LILJ Sa (2
comparison ofthe performance of different scemas on a consistent basisOf course|f service were

reinstituted on a rail route via the Center City tunnel, the trains would actually run thromgb™ Street.

Addingstopsat Suburban Station and 8Gtreet woutl tack anadditional10 minutes onto thetimetable.

4 A YouTubeideo shows a freight train arriving on the NS Main #2, and switching cars and locomotives in the Abrams freight
yard. Seehttps://www.youtube.com/watch?v=JuQOq 70C8M
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As shown in Exhibit-8, raising the speed and limiting stopge Norristown, Phoenixville, Royersford,
Pottstown and Readingiould shorten the timetable from 1:34 to 1:18,savingsof 16 minutes orl6%
comparedto the historc 1981 scheduleThis is based on a conventional Rork £ G Ay 3 (NI Ay
deficiency, as allowed for a conventional train.) But to achieve this rebeltrain would skighe former

stops at Birdsboro and Valley Forge Park.
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Exhibit 3-9; 1:18to Jefferson StationSpeed Profilavith Improved Speeds and Limite
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Exhibit 3-10 shows these running times in tabular format, also extending the schedule't&S8@et and
to New York based on existing SEPTA timings from Jaifées@0" Street andusing existing Amtrak
timings from 3@ Street to New York Penn Station.

Exhibit3-10: 1:18to Jefferson StationTabular Schedule with Improved Speeds and Limited Stops

___Miles| Time|

¢t9a{ =z

Ly O

Reading Franklin St
Pottstown
Royersford
Phoenixville
Norristown Trans Ctr
Temple Univ

Market East/Jefferson
Suburban

30th Street

Trenton, NJ

Newark, NJ

New York, NY

wWdzt &

0 0:00 Dp
18 0:18 Ar
26 0:30 Ar
30 0:38 Ar
41 052 Ar
56 1:13 Ar
58 1:18 Ar
58 1:23 Ar
59 1:29 Ar
92 2:00 Ar

140 2:33 Ar
150 2:53 Ar
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Restoring Passenger Rail Service to Berks County, PA

For capacity assessment @roposed Phoenixvillexpresscommnuter service,the scheduletimings for
nonilting trains asshown inExhibits 39 and 310 were used.The resultingd0-minute schedule fom
Phoenixville to Market Eass 3 minutes faster tharhe Preliminary Study for Regional Rail Service
assumedThisreflectsthe improved60-mph speed limit that now exists on the SEPTA Norristown line as
compared to the 4@mph limit that was in effect in 1981.

Exhibis 3-11and 312 showi KS SFTFFSO0G 27F dzaAy3a | GATfGAy3 GNIAY 0O66Al
train can go around curves faster. This reduces the timetable from 1:34 fip 4:1ime savings 023

minutes or24%as comparedo the historic 1981scheduleor seven minutes compared to the ndifting

option. This suggests that while tilt is not an ahge requirement, it could provide a valuable

enhancement to the quality of the service.

Exhibit3-11: 1:11to Jefferson StationSpeed Profilaising a tilting train
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Exhibit3-12: 1:11to Jefferson Station, Tabular Schedule using a tilting train
___Miles| Time] |

Reading Franklin St 0 0:00 Dp
Pottstown 18 0:18 Ar
Royersford 26 0:27 Ar
Phoenixville 30 0:38 Ar
Norristown Trans Ctr 41 0:48 Ar
Temple Univ 56 1:06 Ar
Market East/Jefferson 58 1:11 Ar
Suburban 58 1:16 Ar
30th Street 59 1:22 Ar
Trenton, NJ 92 1:53 Ar
Newark, NJ 140 2:26 Ar
New York, NY 150 2:46 Ar
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Restoring Passenger Rail Service to Berks County, PA

Exhibit 3133 K2ga (GKS SFFTFSOG 2F dzaAy3 lalong lithamagglessiveNd A y
package of improvemenb both the Norfolk Southern and SEPd@kridor segments.OnSEPTAhere are

two areas where sharp curves severely limit spedug where those restrictions could be alleviated by
utilizingthe superior geometry of thearallel (abandoned) PRIght of way Thesetwo areas are

f a23SHERSENBI fGAKBYyWISlySia | aSNARSa 27F NBdSRISNIIKEZNID S a
AAYOS ALk NE2 NYVFE GIKS b{ 9FNySad O2yyS$Oez2yo
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As shown in Exhibit-B3, athird opportunity existsfor easing ashort, sharpcurve on the existing right of

way that occurs near the UM Railroad overpassThis improvement would be undertaken as a

conventional curve easement.

Exhibit3-13: Possible SEPTA Cur@eometrylmprovements

Mogees / Norristown East UMP Bridge  Ivy Ridge / Glen Willow Curves

7 /

The effect of raising thespeedlimit to 90-mph on the Norfolk Southern portiorof the corridorwas tesed.
Thethree SEPTA improvements wouldgether save about 90 seconds, artde NS improvements an
additional 90 seconds for an overglbssibletime savings of about-3 minutes.The speed profile is
shownin Exhibit 314, and the tabular timetablén Ehibit 3-15.

Since raising the speed limit to ®¥ph west of Norristown wold no longerbe in compliance with Norfolk

{ 2dzi KSNY Qa LI ZadSvgultl DNy shublB0ys€rants iSisinot worth doing. Easing curves on
SEPTA would entail considerablpital expense, and the primary beneficiary would actually be SEPTA
riders, sinceSEPTAuns far more trains than are planned to run to Reading. The 90 seconds time savings
are not essential for rdaunching the Reading passenger servimat could be conslered in a future
assessmenin conjunction with SEPTA
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Restoring Passenger Rail Service to Berks County, PA

Exhibit3-14: 1:09to Jefferson Station, Speed Profile us

ing tAggressive Improvementcgnario
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Exhibit3-15: 1:09to Jefferson StationTabular Timetable Aggressivdmprovement Scenario

Reading Franklin St
Pottstown
Royersford
Phoenixville
Norristown Trans Ctr
Temple Univ

Market East/Jefferson
Suburban

30th Street

Trenton, NJ

Newark, NJ

New York, NY

___Miles| Time| |

0 0:00 Dp
18 0:16 Ar
26 0:26 Ar
30 0:34 Ar
41 0:46 Ar
56 1:03 Ar
58 1:.09 Ar
58 1:13 Ar
59 1:20 Ar
92 1:50 Ar
140 2:23 Ar
150 2:43 Ar

For now, the 1:18 or 1:11 options as described in Exhibi& tBrough 3-12 are recommended to be
carried forward. Either of these scenarios would use the existing infrastructure to its limit, but still remain
gAlK b2 NJF2iplds arfd voialil Kob ibdgice any cairvé r@l&egtianS. NTheLINJR y O

O2yaradSyd

practical tioice between these options will largely depend on whether suitable tilting equipment can be
obtained in the market place for a reasonable price, since it is clear that tilting equipnoeshd Wwave the
ability to run the route faster and provide a moremtortable ride than norilting equipment could.
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Restoring Passenger Rail Service to Berks County, PA

oddwSlI RAYOY a RS S GAF . Lt /ey
The Schuylkill Valley Metro study developed an option for developifgS & SraticOrfaétion at lvy
Ridge just described and shown in ExhibitL3) that would connect the R6 Norristown line to the former
PRR alignment just west of Manayunk. From there trains could follow the former PRR Schuylkill alignment
across the large concrete architge at Manayunk, through Bala Cynwyd gaith the former PARR main
line at Overbrook. This would develop an alternative access route directlyt@88et station which

could provide access to either the upper or lower level platforms &t S@eet. Ths alternative alignment
is shown in Exhibit-36.

Exhibit3-16: Alternative Route to 3@ Street Station via Bala Cynwyd

B T R o I O e QL E

This option could provide a direct approach to"3Btreet station that does not require a train to travel
through the Center CitCommuter tunnels. Alternatively, it coudhable a fasterdoping return of trains
directly towards Reading, or it could allow a flmough service with any corridor on the Reading side of
the network (e.gto Quakertown/ Bethlehem).The main concernsith this approach are that:

1 LG ¢62df R y2( -GKNR@EIK RANBDE Ning / Aideé 6AGKAY NBOS

f LY IRRAa2Yy> GKSNB KIFI&a ySOSNI 6SSy I (NI O1 0O02yyS0Oa?z
GNJF O1 I ONR&aa wmME RAISY IKé dzy P SISNORB Y2 PSR

As a result, developing the Bala Cynwyd leapild requiresignificantly morecapitalexpenseto develop

than the option of running through the Center City tunnels, it might not directly serve the Philadelphia
downtown stations,and it would make a run tlmugh operation to New York more difficult than it would
otherwise need to be

As shown in Exhibits -37 and 318, the Bah-Cynwyd option could reach 80Streetvia BalaCynwyd in
about the same time as theormal approachwould reach Jefferson StationTimes to Suburban Station
would be very similar. Going directly to"38treet viaBalaCynwyd is slightly shortghan going via the
Center City tunnelbut the BalaCynwyd routehas worse geometrgnd more severespeed restigtions as

t9a{x LyO® Wdzf &8 HAaHnN t I 3Spyo



Restoring Passenger Rail Service to Berks County, PA

compared to thenormal approachalong the Reading main linds a result of thesepeed restrictionsthe
two routesare practically equivalent in time even though the B&lgnwyd route is shorter.

There are two other possible routes for goidigectly to 3¢" Street station, the firstlternativeusing a
existing trackconnection to the NE@&t North Philadelphiathe other usy’ 3 / Belméh&iConnection. The
Belmont approach is particularly disadvantageous sine®uld bringin CSX as a parto the negotidion.
Althoughthe route muld bypassSEPTAt would also bypass an important station stop at tRerristown
Transportation Centerand would require extended runningf passenger traimn the NS and CSX freight
tracks

An alternativeroute to 30" Street via BalaCynwyd, the Belmont Connection or North Philadelggianly
going to beeffective if the goal ionly to reach 30th Street statiomnd not downtown Philadelphia
stations and only if trains are not going to run through to Neverk. These routes have been considered
in previous studies that consider using only diesel locomotive po@trerwiseif duatmode power can

be used, entering the Center City Tunnel from the north is clearly going to be the most effextive f
facilitating an efficient run through toNew York andhe NEGvithout reversing direction

Exhibit3-17: 1:09to 30" Street Station, Speed Profile via Bala Cynwyd
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Exhibit3-18: 1:09to 30" Street Station, Tabular Timetable via Bala Cynwyd
1 Miles| Time| |
Reading Franklin St 0 0:00 Dp
Pottstown 18 0:16 Ar
26 0:26 Ar
Phoenixville 30 0:34 Ar
41 0:46 Ar
30th Street 56 1.09 Ar
58 1:14 Ar
Market East/Jefferson 58 1:19 Ar
59 1:25 Ar
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SEPTA owns thHe6rail corridor from Philadelphito Norristownand hasupgraded the signals to allow for
bi-directional running on either track, andequipped the line with the ACSES PTC systdseyond
Norristown to Reading the lineis owned by Norftk Southern L y (i K S themcdrsidor(feéatured
significantsegments of triple and even some quadruple track, but the old signal system only allowed one
gl & 2N & ONNKNEB ¥ 0 By dbizyinstiofyige multiple track areas haveeen reduced to
double track,but the signals have been upgraded to allow fordbyectional running, and Norfolk
Southern has equippetthe linewith the FETMS PTC system.

The most recet detailed line capacity analysis, th&chuylkill Valley Rail Assessments compléed in

conjunction with Norfolk Southern i2005. The currentassessmenthowever, develos an updated
capacitystudy for supporting both the current and future requirements dfil service in the corridor.
However, this update contains preliminary dataiethis still subject to revielwy Norfolk SouthernThere

are three sections of single track that pose a particular concern. Thiese a
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For assessing the capacity impacts of eamtestmentscenario, TEMS used @haredUset simulation

software that was originally developed for the Midwest Regional Rail Initiative studySHaedUse«

GwSR . I fftkDNBSyYy .IFfté¢ /2yFtA00 LRSYGAFAOIGAZ2Y YSiGK2R;
tool by TRB under project NCFBPand has been reviewed by the Federal Railroad Administration (FRA),
Association of American Railroads (AAR), and freight railroads (BNSF and NS.) The methodology has been
shown to be an effective tool for assessing the capacity impacts of adding morengasdgmins to a

freight rail line.The SharedJset model has been compared by TRB and FRA to the results of earlier
models (like RTC and RARM®O) and found to perform just as effectively as those models in assessing
freight train performance?In addifon, the SharedUset model provides much better analysis of
passenger train performance especially for replicating the acceleration and braking profiles of modern
High Speed trains (including tilt trains) which are capable of operating abowvepf9A webbased

version of the software has been made publicly available by the FRA. Bxh#hghows a flowchart of

the process.

Exhibit3-19: SharedUsex Modeling Process

Mitigation Analysis

'

Train and
Infrastructure Data

v

Model s

O Ideal Day
O Typical Day

v

Reports
O Conflicts

O Delays

O Animations

5 NCHRP Report 77Gapadty Modeling Guidebook for Sharéise Passenger and Freight Rail Operatperéormed an

independent assessment which found on page 66 that: KS b2 NI K { 2dzy R w¢/ &idBdAoblanalgsis s INAR GAYS
provide results that are in some ways gusimilar. The RTC simulation showed that, with the new passenger trains (Cascades and

North Sound regional rail trains), passenger train performance would deteriorate somewhat, but fraiigipetrformance would

be enhanced. This is the same finding gatesl by the SU Tool application. While the results like average speed per passenger

and freight trains are differenthe findings overall are consisteft $ee:http://www.trb.org/Publications/Blurbs/171662.aspx

¢t9a{z LyO® Wdzf & HAHN t F3S&ypo



http://www.trb.org/Publications/Blurbs/171662.aspx

Restoring Passenger Rail Service to Berks County, PA

As shown in Exhibig-19, the objective of aSharedUse capacity analysis i8 2 RS @St 2LJ | aaA A3
lylLfearaze o6KAOK Aa kysing passénger seficea filom SdgBdatbiNBsodated | y R
with the addition of new passenger trains to the corridor. This means that existing freight and passenger

services must cdmue to operate as effectively with additional passenger trains as theydayt without

them. Both Ideal Dayfdasibility level) and Typical Daynyestment gradeevel) are available for the

evaluation processSharedUser isused for identifyinghow®2 & G FNBAIKG NI At NPl Ra OFly o
by determining what level of indistructure is needed to maintain not just passenger rail schedules, but

freight schedules as well.

Capacity can be measured in several ways. Two main approaches have bedieilenthe literature:

1 One measure of capacity is freight operations delagressed as a target freight train delay
level. This base level can be estimated by simulating freight operations over existing
infrastructure in a future forecast year. Mitigatiois achieved by adding sufficient
infrastructure to maintain freight train elays at the same level as tlfieture forecastyear,
with new passenger service added.

1 A second approach to capacity measurement was proposed by a 2007 study sponsored by the
Assaiation of American Railroads. This study suggested a Level of Serviceb@s©s)
definition similar to the Highway Capacity Manual. This approach suggests that satisfactory
arrangements between freight railroads and the public sector can be reachedimyaiming a
specific LOS (e.g., C or D or better) through the forecasted tiorizon. This approach
develops a throughput metric rather than a delay metric.

Both delay and throughpdbased metricxan be produced bthe SharedUset tool, providing ingght
into the nature of interactions between freight and passengains.

Train traffic flow can easily be confirmed by viewing an animation of train operations, whpcbduced

by the SharedUsex tool. If the operation is distressed, delays are obvioushe animations. If freight
trains are not moving well in 8haredUsex simulation, it is not likely that passenger trains will be able to
be satisfactorily handled, eithey since passenger tragnare generally understood to have higher service
requirements than freight trains dolf additional trains are added, impacts can be assessed in terms of
both additional conflicts and the liketielays

For conceptualor feasibility levelplanning, an Idal Day Capacity Analysis is performed. This type of
analysis considers theneets and conflicts on the system and provides recommendations for additional
infrastructurerequirements based on traimeets, as well as providing estimates of the level of déebay
freight operations that must be mitigated in order &nsure the continued effective operation of freight
trains on the route.

This Ideal Day Analysis uses information abtvain departure and arrival times anceplicates travel

times by using eachthay Qa | OOSt SN GA2Y YR PpPaedns§ al@pdvith deaied NI 4§ Sa |y
information about the track infrastructurand speed limitsThe Ideal Day y I f @ aAa Aa | aadl GAO0¢
that it assumes that the conditions under which th&ins operateare identical from day to day,

producing identical &vel times each day. Because there is/adation in travel times, trains are assumed

G2 2LISNF S dzy RSNJ & A RBay Aralysi® & partkulaly2effertve fdr fnExpebyReS | f

developing preliminary estimates tiie cost of implementation biere more detailed cost estimates can

be developed.
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In the Preliminary Engineering phasewhich is typically undertaken as part of an Environmental stady,
Typical Day Analysis producemare detailed evaluation of train operations than the Ideal Day Isia.

It considers all forms ofariation in train performance, particularly actual departure times. Instead of an
G ARSI f éf trhii tvediMgs, the Typical Day Analysis simsatevariation in departure times for
trainsin order to more realistally replicate dayo-day departure and arrival patterns.

In the implementation phase, final operating plans are produced to show how the constryssing
and implementation proceswill affect operating plangnd how capacity requirements change rasre
trains are added to the corridor

9FOK 2F (KSaS tS@Sta 2F OFLIOAGe LXLFyyAy3a OFy o6S 02V

concerning which level of analysis is reqdirdepends on the quality oéstimate required, budget
available andhe level of traffic on any given route or corridor. #ugch, it may be appropriate to carry out
a Typical Day Analysis for a feasibility study, if the track is heavily 8isgdan analysis has already been
performed in 2005 byhe Schuylkill Valley RaiRssessmenstudy. However the results of thisanalysis
based on updated data are very consistent with gaglier studyresults.

The evaluation structure for any capacignalysis study is critical as it provides the framewfok
assessing mitigation nasures and determining investment need3¥he SharedUset evaluation
framework first establishes a base case and sets a standard against which to measure the impact of
additional trains and the effectiveness of proposed infrastructure improvememtsen aseries of
evaluationsare developedto test various capacity analysis options andettsure that existing railroad
performance standards armaintained following the introdction or expansion of passenger servica.
SharedUset capacity analysis consistéa series of cases:

1 -écé I-LéSY/ It K &3 YOrigks S D2 JMA HKAWMAKG | yR LI RASY ISNI G N
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In carrying out e&SharedUset capacity analysis, thaverage travel times, standard error, aadsociated
train delay will be calculated for each train.
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The SharedUsex capacity analysis planning procdssuses orthe development of two databasehat

are initial inputs of the evaluation of capacity for a rail corridor. These two databases aré¢rable
infrastructure br which the capacity is being measured, and the train schedules that reflect the train
operations in the corridor.

Track Infrastructure- TEMS deslops the corridor track infrastructure database using its TRACKMMAN
program.Thisprogram is designed to build an infrastructure inventory database targkovide graphic
review capabilities for a given railroad route. Using railrti@tk charts engineeing information,field
inspection andGOOGLE EARTH aerial photography, TEMS auildeby-mile inventory database within
TRACKMAR that contains the physical infrastructure of theoute including gradients, sidings,
crossovers, curves, bridges, tunnejgards, and signalingystems. This data is displayed along with the
maximum pernssible train speed to provide a clear definition of the track conditions and capability.

The TRACKMANdatabase shows which track sections will limit train performance, thiedlJN2 3 NI Y Qa
upgrade facilities make it possible to develop a list of track imgmoants that willraise maximum
permissible speeds and train capacity on a given route. Using either spauificeering cost data or

default unit costs, the proposed listf dmprovements can be costed angkioritized In this way,
TRACKMARM provides a melsanism for identifying the base tradondition as well as possible strategies

for alternative capacity and speeichprovements Thesestrategies can be tested in th8haredUsex

capacity analysis evaluation.

Train Schedules The second ketpool is the LOCOMOTI@Norogram, whichdevelops both point to point
running times andtrain schedules forboth passenger and freight trasnusing train performance,
engineering trackgeomery, and train control input data. LOCOMOTOINrovides both tabular and
graphicoutput showing mileby-mile train performance, based on the characteristics of both the teaid
the track and to build detailed train schedules with prospective arrivaldeymhrture times at each point
along the line.

The outputs of theTRACKMAN and LOCOMOTIG@Nsoftware programsare combined in theShared
Uset program to perform capacity analysis and to assess train delaMlitigation Analysis iperformto
identify andresolve train conflicts, measure delays, anddevelopthe apprqriate levels oftrack,
signaling andoperating improvementghat are needed to make the proposed schedules work while
mitigating freight train delays to acceptable levels.

The Mitigation Analysis framework is designed to identify the infrastructure that is needed to make a
FNBAIKG NI AfNRIR 4¢ Kiighd ttain Hetaps] PiaktiSally Osthéelcapdciy cdmBsRiS R

increments or step functions, it is seldopossibleto satisfy he mitigation criteria exactly. To reduce

freight train delays below their target S@St > Al A& dzadzrffe ySOSaalNER G2 ¢
resulting investment strategysuallydoes produce a net operating benefit to the freight railroad

The currentstudy will develop a preliminary analysis of corridzapacity needshased onpublicly
availabledata. The next step will be to review the findings with Norfolk Southern and SEPTA to obtain
their input and, if possible, concurrenedth the resultsbasedon the current level of planning As the
project movestowards implementationthe analysiswvill need to be refinedby usingdetailed railroad
providedrather than publicdata. This typicallyrequires the execution of confidentiality agreemes with

the railroads andwill need tobe progressedn the next phase of work.
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od PO NBS M N&ELR2yE dzYS&a | yR { OKSRdzf ¢
To establish a basease,it is necessary t@stablish thefreight train volumes and associated schedules.
However,the volume of freight trainsnoving on the Philadelphia to Reading rail line hhanged over
the years. Therdave beenfundamental shifts in demandail freight routings, andhe 1999division d
ConRail between CSX and Norfolk Southnerth a significant effect on traffic flow$rain volumes moving
on the Philadelphia to Reading line have been confirmed and cross checked using four independent
methodologies: the FRA Grade crossing database, sGfosinage data from track charts, by direct

observationand by usingtte STBPublicCarbad Waybill sampleEachof thesemethoddogies is described
below.

The FRA Rail/Highway Grade Crossing Datalthseetly gives train couns. Using the grade crossingid,
TEMS was able to creata map in Exhibit 20 which shows daily train cowtas 13-14 between
Philadelphia and Reading, ortfains each way perday. Train @unts from Harrisburg to Readingnd
towardsAllentown are more than doubléhose going tevardsPhiladelphia.

Exhibit3-20: FRA Grade Crossing Databdsain Counts

Track chartsprovide a valuable source of data amfrastructure changes thahave occurred overtime.
ConRail included Groskonnagé®data on its track charts, and Norfolk Southehas continued the
practice. According to these chartéssummarized irExhibis 21 though2-3) the Reading to Philadelphia
line carried28 Million Gross Torig 2013.

While bnnages daot providea direct measure of train countthey can be converted into train counts
by dividingby the average tonnage per trairThiswas done toprovide anindependent corroboration of
the grade crossing datab 2 NF 2 f { faverdge Kr&My/e@ was 5,380 tons in 2013, so this

16 Gross Tonnage gives the total weight of locomotives, railcars and lading moving over any given track segment. This data was
included on the engineering track chartsdause it is relevant to track maintenance needs.

7 Accordingtd 2 NF 2 f | { 2 dzfi fifirfy Miyh @hé SurfataeviToansportation Board the railroad had: 193,551,759 thousand
revenue ton miles (RTM); 400,884,202 thousand gross ton miles (GTM); and,88978&in miles (TM). As a result, the average
train weighed 5380 tons and carried a net lading weight of 2,588 t@wurce
http://www.nscorp.com/content/dam/nscorp/getto-know-ns/investorrelations/other-reports/2013R1.pdf
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suggestsh,204 annual trains or an average daily countléftrains,which preciselymatches the grade
crossing database.

Direct Observationscan be used to count traings well asto ascertain the direction and time of
operations. Reading area rail operationgere directly observedrom Tuesday Decembed® through
Thursday December®™ 2019. During thiS-day period, 28 eastbound departures and 26 westbound
arrivals were counted an average oB-9 daily trains in each direction but this includesa local train
servingthe Pottstown Thoroughbred Bulk Terminal (TB@hd a secondocal train that serves the Dyer
Quarry o the Turkey Path at Birdsboréccounting for the two local trains, thmgainprecisely matbes
the grade crossinglatabaseby suggesting tha?-8 daily through train®perateeach way?.

Exhibit 321 shows hat the eastbound departure timeistribution shows a strong peak in the morning;
with additional departure timesscattered throughoutthe evening. Exhibit 322 shows the eastbound
arrival time distribution and it showsa cluster oftrain arrivals in thelate eveningaround midnight Teken
together, these results suggest thatére is very little freight activity overnight

Thesearrival and departure timalistributions were used for generating the train departure times in the
SharedUset simulation model runs, so ost freight trains a@ going to be oprating during daylight hours
when passenger trains also are runniiifpere is very little freight activity overnightbou half the trains
usethe Belt Lingo CP Leiseynd the other half use the downtown Readiraute to CP Walnut

Exhbit 3-21: Depature Time Distribution for Eastbound Trairet Reading

5 WALNUT
m LEISEY

# of Trains

0123456 7 8 91011121314151617181920212223
Hour

8This count alsagreeswith an informal internet source that reports a total of 15 daily trains (both directions) at CP Titus. By
itself, such asource weuld not be considered reliable, but in conjunction with other data itsadeedibility tothe reliability of the
estimate: http://www.railfanreading.com/Titus.htm
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3-22: Arrival Time Distribution for Westbound Trairst Reading
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The STB Publi€arloadWaybill Samplereports thetotal rail carloads and tons origiited and terminated
each year. The Siace Transportation Boardses BEA Zon¥dor the creation of itsannualPublic Waybill

file. BEA Zone 12 a

RS ¥ A y S RPhiladalphiawir@ifgarir8antia City, PAJDEMDE

Iy R

includes the parts of southeastern Pennsylvania and southern Magey that theéPhiladelphiaReading

rail line serves.

Therail waybilltonnage history for BEA Zone 12 is very stable b@ad®83, which is the earliest year for
which the Public Use Wayhbill data is still availabibepressed tonnages 20092012 correspond to the
period of the Great Recessidin/lowed by several years @kry high tonnages, peaking at oved million
tons, that were driven by oil train movements to East Coast refinerieBy 2016however, oil train
movements had practically ceased,darail tonnages returned to normalized levels in the range of 20
million tonsfor 2016 and 2017in the last year 2018 for whichaybill data is availableail traffic fell
below 20 million tons. The overall pattewf Philadelphia rail freightould be baracterized as one of
fairly longterm market stability with little discernablgaffic growth, except for theshort-lived oil boom.

Exhibit3-23: BEA Philadelphia Zone X®riginated and TerminatedRail FreighfTonnage
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9 The Bureau of Economic Analy8&4) of the United States Department of Commerce is a U.S. governmeoy dgen
provides official macroeconomic and industry statistics.
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Under the right economic conditits, some of the oil traffic could returbut it would not likely rise to the

historic 30-million-ton level. As a result of an explosion and fife the Philadelphia Energy Solutions

refinery, the largest oil refinery on the East Colaas permanently closk With a 335000 [bl/d capacity,

this refinery had provided 28% of the gasoline that was consumed in the northeastern United States.
Although5 St G ! ANJ [ AYySaQ & dzo,GORbRIA refnBry im BajhbtPPStill GyfatdliH & Q& My p
operation (for now) this facility is also reporedly up for salél. With nearly® of thet KA f | RSt LIKA I Q
refinery capacitygone any recurrence of the oil boom of 2014/15 seems unlikédather, theNBE F A Yy SNE Qa
closure ismore likely to depress the market for rail servisacein addition to receiving nit trains, the

facility alsoshippedand receivedh considerable volume of regular carload freight.

In 1999, theSTB data shows that the regiomiginated or terminated 26.9 million tons of rail freigtn
2013 this redued slightly to 24.0 million net tonslowever, thidsthe net weight ofonly the goods.As a
result, the commodity net tonnage of 26.9 million tons needs todo&bled to account for the added
weight of railcars and locomotiv&s Theefore, the gross tmnage generated by the Philadelphia region
rail traffic was 54 million tons in 1999, or 48 million gross tons in 2013.

T ¢KS wmdbdapF NBm deAitiidi 206 a8 yAOSt e gAGK (NS dIBBRYAT f A2 Y
GKS MBIKREE LIKAL Mmbdd EMEBSKMIYS GRrg/tat [ SHSe YAT A2y
I{- (2 Y2@0So

T ¢KS HnmdT NBy@dXAfttAzy G2ya F3IFAYy &aljda NBa 6AGK (KS
Kl dzf SR @ 9E RMADBR yH? dRKRIIR p 7S & K NB NIFA ft KAZ yF yRIST S IK A
0KFGZgASIKNI/ { - KFEYyRfAy3a (GKS ol fa% OBmSt (el NG SXia | ly RN
FAzZNJAKANIZ NI a G(KSbORAFOf dza f 2 yizi K B WY AN NBIIKES & fyddSS 2 F 1
GNFX¥Aya LISNI Rre Ay SI-0EK RARNBOoAKRNRaNKI (i HRAYE @Fim
wS I RA Y 3

ol PANBS A IKI DORMIB & & Y R{ OSY | NRA 2

The proposed capacity mitigatianustnotjustK I Yy Rf S (2 Rl @ Qa mMusfaliopalianted2 f dzySa z
Norfolk Southern that the proposed passenger servieyvQ (i A y (i i NdEré ielght wakficigkowth

opportunities. As such,tiis necessary to forecast future freight volumes, anddavelopa future year

scenario in the simulation model.

As a source for such a forecast, faight Analysis Framenk version 4FAR) database was uséd This
database wagroducedthrough a partnership between Bureau of Transportation Statistics (BTS) and
Federal Highway Administration (FHWA) integrates data from a variety of sources to create a
comprehensive giture of freight movement among states and major metropolitan areasll modes of
transportation. Starting with data from the 2012 Commaodity Flow Survey (CFS) and international trade
data from the Census Bureau, BARcorporates data from agriculture x&action, utility, construdbn,
service, and other sectors andiitcludes forecasts for 2020 through 2046RAGuidancé’ requiresthat
corridor plansbe developed0 years into the futuresothe 2040FAF4orecast is of the most interest.

20 After Explosion, Philadelphia Refinery To Be Permanently Shut, Babruary 17, 2020.
mailto:https://www.forbes.com/sites/andystone/2020/02/17/wittample dramalargesteastcoastrefinery-meetsits-
end/#7e01be017ef7

21 Seehttps://rbnenergy.com/shoparoundpart-2-the-refinerieson-the-blockin-the-westernrus

2WwSFSNNRAY I 2y 0SS | 3 Ay -lifing: heradildbaz deferatedaB94,3023AcuSandgross ton miles (GTM)
to producel93,551,759 thousand revenue ton miles (REMlightlymore thana2:1 ratio. This provides for thextraweight of

the railcars and locomotivessavell as for empty returning radrsand the locomotives needed to haul them

23 Seehttps://ops.fhwa.dot.gov/freight/freight analysis/faf/

2*Railroad Corridor Transportation Plans: A Guidance Marih, 2005ttps://railroads.dot.gov/elibrary/railroaecorridor-
transportationplansguidancemanual

¢t9a{z LyO® Wdzf & HAHN t F3Spuo



mailto:https://www.forbes.com/sites/andystone/2020/02/17/with-ample-drama-largest-east-coast-refinery-meets-its-end/%237e01be017ef7
mailto:https://www.forbes.com/sites/andystone/2020/02/17/with-ample-drama-largest-east-coast-refinery-meets-its-end/%237e01be017ef7
https://rbnenergy.com/shop-around-part-2-the-refineries-on-the-block-in-the-western-us
https://ops.fhwa.dot.gov/freight/freight_analysis/faf/
https://railroads.dot.gov/elibrary/railroad-corridor-transportation-plans-guidance-manual
https://railroads.dot.gov/elibrary/railroad-corridor-transportation-plans-guidance-manual

Restoring Passenger Rail Service to Berks County, PA

Exhibit3-24: BEA Philadelphia Zone 12FAF4 Forecasted Rail Freight Tonnage
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As shown in Exhibit-34, FAF4 forecaststhat rail tonnageof the Philadelphia BEWill grow at an annual
rate between1.0% to1.8% throughout the forecast period.

1 ¢KS -Ql2®S RNRASOA K (0 BNEE &%y Iy I8RIE v S 1Tt |

FNRYOPHE A2y (2103 ARYH I 2R 08 HANND

1 ¢KSARF 2S5 RIMEAKS To NI At GBVYF TS ¢ Wi aMEHAS NITE |

TNRY Oy WRYEBARY HIAHA ARY HiRgm o0& HAnnod

1 ¢KS -ORE& LINE28Ooa2y A& K G yNI Atyesiy i gImESS BIFE  INE 6

TNRBVMWEE t A2Y (DnaPXY AYH M 20/B 08 HANAO®

By comparisonthe Schuylkill Valley Rail Assessmermat detailed capacityassessment conducted with
Norfolk Southern i2005 had forecasted growth rate of 2.8%

f ¢CK&AdAZ R KIF@JS TN dX SRS IARSYIO TNRY (KAMB6GR aNNGBY &2

YdzOk2 NE | 33NBaaigsS SO LiNeleyS QS dC! Cn | A 3K
T HnAaPiGldaYy Il 3S 61 & HoOFND YWYO KRR YA Vi 2R1aCi 3 NBMY

Fad o omo

AK2dA RyYKINBS 5 Sife o brBoB6t YRFE A2y (2ya 08 HAMyD
T 2KFG | OldHISy §RE O aR SABANKB R2 0 e BPSHAOOA2Y (2Y& AY H)

!
l2aSa Y8y F2NBOlFaGdSR FT2NJ GKIFG &SI N

Qx

In retrospect it is clearthat the aggressive.8%growth rate that the SchuylkillValley Rail Assessment
assumedd | y 2yf e 0SS OKI NorcOasthiNIm HGEushi tiinkihg atb¥st 2 2 NJ

The reality is thathe waybill data shows that Philadelpksaearail tonnagehasbeenflat since 1988, and
that rail freight hasactually been on thedecline since 20Q5as the northeastern industrial base has
continued to atrophy. The only exception was a short4ear peiod when oil trains were moving to east
coast refineries- but eventhen, that traffic wasconsidered likely unsustaable, since oil would continue
to use rail only until pipline capacity could be built. Bufven the recent closure of th@hiladelphia
Energy Solutions refinery y R /ufconfng enhancemenof its double-stack capability along95 ¢
neither of theseoutcomesare going to helpNorfolk Southerrgrow its Philadelphia freight franchise.
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Nonetheless, public policy does recognize Haéuable contribution that rail freight makes not only to the
economy,but also to the environment. According to AARw loadé avd the most environmentally sound

way to move freight over land. On average, trains are three to four times more fuelréftitéen trucks.

They also reduce highway gridlock and greenhouse gas emissions. Through the use of greener technologies

and M@ NBE SFTFFTAOASYG 2LISNIGAYy3I LINI OGAOSasz 2dzNJ yIHdAz2yQa
environmental excellence in the ysahead® ¢

Giventhese caveatand concerns regardinyiture rail traffic growth assumptionsthere is still a need to
dewelop a future-case planning scenarior this study Future scenariosare designed taensure Norfolk
Southern will have enough capacity to be able to effectively respond wdatever freight market
opportunities it can find These scenariosill include thedevelopment of additional mitigation measures
that are designed not only to increasapacity but which could help Norfolk Southern to start growing its
freight marketsas well.

Freight Scenarios for the Simulation Cases-or planning purposeghe following will be assumed in
developmentof the capacity analysis simulation cases:

T C28b 8Dosy3d OdzENBHWRY doySHEHEFREBESIKGE a OBDyR | NG A yaz dans
SIFOK RANBRIb &y FNBAIKOEC KNS AWES NISNG &S &8 NiyRE tONRP A AAY
0 NF O I YOK I RENNG®EK (i & $afdz3 3 S & (25yRE & IKIR (I NENTEy ARy KNI J&
I Ol di- S SNBizy ¥ A VLE dza t G@BaA W@SANE2f 1 {2dzi KSNYy | R2LJiSR
{ OKSRdzZf SR wl Af NI RAY T Yo th{mwmipd2 LIShNF S yAT LINRS OXILX 6 & ( ¢
G NHzy FSHSNE OBEKHzK Sk A S NYINEBREROKYEA § S R YKSNIB/1dZ 6 S NJ
2F (NEMy al NB 0SAy3a 20 25R ESNSHFRANSE G 8S Ot RS oAt Ay
I RRAoRYYVtOBBRYR ¢KIFIG GKS RFEGFE alrea FNB | Oldz e
ANBAIKG GNIFAya FNB aOK SRIEIISN diNBO 2oNREA & R &iieNIMDRdS 2 ly N
SEKABMIA-WAR ba IY2NENRIZFHRGRGSA (KS RIFIe gKSy LI aasSy3
FNB | YAgAEMNBZA AYyONBlFasSa (GKS tS@St 2F 02ybAlid 6AGK
NBIljdZANBR YAo3dlaz2yaod
CAyaStHSy G(K2dzaAK G(KS FNBA-FKEENONIKGOLISHIBEBEE vyt A YA L A&
I Nb (BCDA FLOUSSORAY LI® ! & | T NSES Gaddil WS RE S ad o2 YRNRIXI Sa G2
wSFRAY3I (2 1 0NrYan, YNRSa® RAAKYVAOSE 26SNE Y2NB 02y
F2NJ FNBA 3K KONIddewEz v 6 f DdeBB 0 G0 7&K TNBEAIHKESNI G NI Ay
F LILINR LINR | @St & Y2RSf SR

T C2NJ NBbSOosay3d FdzidzNB ownnnv GNIAYy @2UBMRIB2YEKS F2I
RFEFANEAIKG GNIF AyRAYy ANVY CHNEIKE RANS O@g NE AR SINMIBISWA @ Rf dzY S
1a I NEBAABRNBAIKG JAO0SwWHRINARE | @MIdAB&E AyiF NB AOKK (R A NB O«
0NF Ay a hASNEGE SFRINBLOS N2 IRZ & ddRKSRdzI I WNB G @O ENKA &
SEOSSRE G(KS wmdaykK:S IONRGNI Ko INGTIKS PNR 61 Ké LINRP2S0Oe2y >
0KS TIONEBRE O a G{ Gikkdzelt (K3 = f £d3S Rwbl A f b 2 yaSaiSaSst YSSayaliz
IAINRPGGK NIGS dzaASR A& KAIKSNI S@Sy (KIFy GKS yvyz2ad |
F2NB@IKAGBD pr: AYONBFaAaS Ay |&&BIR SRy FINEBS KNI il NF 2 NE
aK2dz R LINEGARS Y2NB {KIYyd RONPMESS G@EISIaGA G G2 0o

25 See https://www.aar.org/wp-content/uploads/2018/07/AAREnvironmentalBenefitsMovig-Freightby-Rail. pdf

26 See: https://www.progressiverailroading.com/norfolk _southern/news/M&adiesoperatingplanfor-precisionscheduled
railroading-57731
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Abasicrequirement for passenger scheduling is to ensure the operational feasibility of the schedule. For
example, passenger trains can prheet one another in sidings or where double tragctions Any
schedule that does not reflect such constraints is ingilole to operate. As a result, in schedule
development,trains have to be timed so train meetm single track do not occuvertakes between
express and local passenger trains haveb# similarlytimed. Someovertakescan beprevented by
coordinating shedules to ensure that expresmins depart ahead of local$dowever, if an overtake

cannot be avoided, it needs to be carefully lvestrated to ensure that no opposing traffi€ usingthe
second traclat the same time

The R6 Manayunk/Norristown lineperated by SEPTA the onlypassengerail servicethat is operating
todayin the corridor. { 9 t ¢RI thidetablehat was usedor this analysids detailed in Exhibit-25.
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Exhibit3-25: SEPTA R6 Manayunk/Norristown Line Schedecember 15,

2019
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Restoring Passenger Rail Service to Berks County, PA

As shown in Exhibit8 p = { B6setvicéhas the following anacteristics:
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Two new passengeservices have been proposetin extension ofR6commuterrail to Phoenixville anda
new intercity service tdReadingwith a possible rusthrough operation to New York
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Phoenixville Commuter SchedulesForsimulationof anR6 service extension to Phoenixville, the starting
point for the capacity evaluatiomasthe proposedfour-round trip scheduldrom the March 2020 update
to the Preliminary Study for Regional Rail Service.Here, a peak hour only servicgas proposed
consisting of four morningexpresstrains into Center City with fouexpresstrains returning in the
evening. Shedules for thes@roposedtrains are shown in Exhibit26.
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Restoring Passenger Rail Service to Berks County, PA

Exhibit3-26: R6 PhoenixvillExpress Commuter SchedulasOriginallyProposed)
A.M. PEAK PERIOD

PHX 1 PHX 3 PHX 5 PHX 7
Phoenixville 6:28 6:56 Zaid 7:46
Norristown T.C. 6:41 7:09 7:26 7:59
Temple University 7:06 7:34 7:51 8:24
Jefferson Station 7:12 7:39 7:56 8:29
Suburban Station 7517 7:44 8:01 8:34
30*" Street Station 7:21 7:48 8:05 8:38
P.M. PEAK PERIOD
PHX 2 PHX 4 PHX 6 PHX 8
30" Street Station 4:37 5:20 5:31 6:28
Suburban Station 4:42 5:25 5:36 6:33
Jefferson Station 4:47 5:30 5:41 6:38
Temple University 4:52 5:34 5:46 6:42
Norristown T.C. 5:17 5:59 6:11 7:07
Phoenixville 5:30 6:12 6:24 7:20

As proposed, the commutetrain would have a 5&ninute schedule fromPhoenixville to 30 Street
station; broken down as follosy PhoenixvilldNorristown in 13 minutes, Norristowfiemple in 25
minutes, and Tempk80" Street in 15 minutes.

Thefirst step insetting up these schedules farcapacityevaluationwas to confim the running times
using theLOCOMOTION train performarce calculatoras a resulta few minor changes weneeededas
alreadydetailed in Section 3.3.1. h& runningtimes wereadjustedas follows: Phoenixvilislorristown in
14 minutes, NorristowsTempk in 21 minutes, for a neteduction of 3 minutesTemple30" Street
running timeremained unchanged &5 minutesbased on SEPTA benchmark tinmiBse overall schedule
for Phoenixville express commuter servigeuld be 56minutes assurimga45-second station dwell time.

After this, the proposed departure timesom Phoenixville and 30 Street were tested forpotential
conflicts with existing R6 SEPTA scheduleserted to beadjusted as follows:
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Restoring Passenger Rail Service to Berks County, PA
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Exhibit3-27: R6 Phoenixville Express Commuter Schedule (For Capacity Analysis)

A.M. PEAK PERIOD

PHX 1 PHX 3 PHX 5 PHX7
Phoenixville 6:28 6:56 7:13 7:46
Norristown T.C. 6:42 7:10 7:27 8:00
Temple University 7:03 7:31 7:48 8:21
Jefferson Station 7:08 7:36 7:53 8:26
Suburban Station 7:13 7:41 7:58 831
30" Street Station 7:18 7:46 8:03 8:36
P.M. PEAK PERIOD

PHX 2 PHX 4 PHX 6 PHX 8
30" Street Station 16:20 17:35 18:28 19:28
Suburban Station 16:25 17:40 18:33 19:33
Jefferson Station 16:30 17:45 18:38 19:38
Temple University 16:35 17:50 18:43 19:43
Norristown T.C. 16:56 18:11 19:04 20:04
Phoenixville 17:10 18:25 19:18 20:18

Reading IntercityServiceSchedules; Exhibits 310 and 312 provide running thes for the Reading trains
but do not develop adetailed operating timetable for the service, which is needefdr the capacity
analysis. Once again, tis¢garting pointin development of this schedulis to find dots for getting trains
from Norristown inb Center City Philadelphia, whigeoidng conflicts with existing SEPBAd proposed
Phoenixville servicg and avoiding train meets in single track sections

The resulting prdorma schedule for Reading semwits shown in Exhibit-28. This timetablénterleaves

the proposed Intercity schedules with the new Phoenixville trains (based on ExF¥ji} &8nd also
includes possible service extenssdmoth to Wyomissing and to New York City. The schedule requires
four trainsetsplustwo spares. The servie can be extended tdlew Yorkwithout requiring any additional
trainsets. Train pairs E2/W3, E3/W4, and E4/W5 have enough layover time so they could run to
Washington D.C. instead of to New Yorklg$ired.Equipment rotations forthe ReadingNew York sesice

are shown in Exhibit-29. Theconceptualschedule is feasible for the capacigalysis buwas developed

for conceptual purpose It is preliminary andrequires further discussion with the iteads. It will
undoubtedly be subject tanany further adustments and refinementss this project moves towards
implementation
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Restoring Passenger Rail Service to Berks County, PA

Exhibit3-28: Proposed Reading Service Schedules, interleaved with the new Phoenixville Trains

EASTBOUND TIMETABLE

Equipment Set 1 - 2 - - 3 - 4 1 2 3 4
RDGE1 PHX 1 RDG E2 PHX 3 PHXS RDGE3 PHX 7 RDG E4 RDG ES5 RDG E6 RDG E7 RDG EB
Wyomissing 5:14 - 5:45 - - 6:37 - - - 14:54 18:14 21:20
Reading (Franklin 5t) 5:24 - 5:55 - - 6:47 - 7:40 11:56 15:04 13:24 21:30
Pottstown 5:42 g 6:13 = 3 7:05 3 7:58 12:14 15:22 18:42 21:48
Royersford 5:54 - 6:25 - - 7:17 - 8:10 12:26 15:34 18:54 22:00
Phoenixville 6:02 6:28 6:33 6:56 7:13 7:25 7:46 8:18 12:34 15:42 19:02 22:08
Norristown T.C. 6:16 6:42 6:47 7:10 7:27 7:39 8:00 8:32 12:48 15:56 19:16 22:22
Temple University 6:37 7:03 7:08 23T 7:48 8:00 8:21 8:53 13:09 16:17 19:37 22:43
Jefferson Station 6:42 7:08 7:13 7:36 7:53 8:05 8:26 8:58 13:14 16:22 19:42 22:48
Suburban Station 6:47 7:13 7:18 7:41 7:58 2:10 2:31 S:03 13:19 16:27 19:47 22:53
30" Street Station 6:53 7:18 7:24 7:46 8:03 8:16 8:36 9:09 13:25 16:33 19:53 22:59
New York (Penn Sta) 8:17 - 8:48 - - 9:40 - 10:33 14:49 17:57 - 0:23
SEPTA Interweaving Ahead of Aheadof Aheadof #2715 #209 Ahead of Aheadof #6217 Aheadof Ahead of Ahead of Between
#2311 #2301 #2301 back to back to #6203 #2407 back to #235 #2555 #6271 #277+279
7:10NOR 7:35 MIQ 8:52 MIQ

WESTBOUND TIMETABLE

Equipment Set 4 1 2 = 3 4 = 1 - 2 - 3
RDG W1 RDG W2 RDG W3 PHX 2 RDG W4 | RDG WS PHX 4 RDG W6 PHX 6 RDG W7 PHX 8 RDG W8
New York (Penn Sta) 4:29 8:36 11:36 - 14:57 15:47 - 16:36 - 18:21 - -
30" Street Station 5:53 10:00 13:00 16:20 16:21 17:11 17:35 18:00 18:28 19:45 19:28 21:30
Suburban Station 5:59 10:06 13:06 16:25 16:27 17:17 17:40 18:06 18:33 19:51 19:33 21:36
Jefferson Station 6:04 10:11 13:11 16:30 16:32 17:22 17:45 18:11 13:38 19:56 19:38 21:41
Temple University 6:09 10:16 13:16 16:35 16:37 17:27 17:50 18:16 18:43 20:01 19:43 21:46
Norristown T.C. 6:30 10:37 13:37 16:56 16:58 17:48 18:11 18:37 19:04 20:22 20:04 22:07
Phoenixville 6:44 10:51 13:51 17:10 17:12 18:02 18:25 18:51 19:18 20:36 20:18 22:21
Royersford 6:52 10:59 13:59 - 17:20 18:10 - 18:59 - 20:44 - 22:29
Pottstown 7:04 11:11 14:11 - 17:32 18:22 - 19:11 - 20:56 - 22:41
Reading (Franklin 5t.) 7:22 11:29 14:29 - 17:50 13:40 - 19:29 - 21:14 - 22:59
Wyomissing - - 14:39 - 18:00 18:50 - 19:39 - 21:24 - 23:09
SEPTA Interweaving Between Between Between Aheadof Aheadof Aheadof Ahead of Ahead of Ahead of Ahead of Ahead of Ahead of
#6212+216 #8230+222 #236+6238 #8246 #8246 #7250 #252 #5256 #264 #8270 #8266 #272
Use #1trk

to pass #6250
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Restoring Passenger Rail Service to Berks County, PA

Exhibit3-29: Equipment Rotations for the ProposkReading Service Schedules

EQUIPMENT TURNS

Trainset 1: Depart Arrive Layover
RDGE1 WYOM 5:14 NYP 8:17

RDG W2 NYP 8:36 RDG 11:29 0:19
RDGE5 RDG 11:56 NYP 14:49 0:27
RDG W6 NYP 16:36 WYOM 19:39 1:47
Trainset 2: Depart Arrive

RDGE2 WYOM 5:45 NYP 8:48

RDG W3 NYP 11:36 WYOM 14:39 2:48
RDGE6 WYOM 14:54 NYP 17:57 0:15
RDG W7 NYP 18:21 WYOM 21:24 0:24
Trainset 3: Depart Arrive

RDGE3 WYOM 6:37 NYP 9:40

RDG W4 NYP 14:57 WYOM 18:00 5:17
RDGE7 WYOM 18:14 PHL 19:53 0:14
RDG W8 PHL 21:30 WYOM 23:09 1:37
Trainset 4: Depart Arrive

RDG W1 NYP 4:29 RDG 7:22

RDG E4 RDG 7:40 NYP 10:33 0:18
RDG W5 NYP 15:47 WYOM 18:50 5:14
RDGE8 WYOM 21:20 NYP 0:23 2:30

It is assumed that all trains are serviced overnight and that they can run all day without needing further
mechanical attention. Some cleaning can be done by service personnel while trains are enroute, if such
servicing is neded.

In development of the scheduS

i KSNB

6 SNB

aSOSNI ¢

Ayaidlyosa

6 KSNB

were scheduled There are two instances were a train is turned in Reading Franklin Street station,

because there is not enough time between cegtions to allow the train to go lathe way to

2@2YA4aAy3dod Ly 20KSNJ AyaalryoSaz

i¢2

can be made. There is one instance where there is not enough time for a train to go to New York and it

has to turnat Philadelphia30™ Street In two instancestrains need to make quick turn at New York
Penn station, immediatelturning backwestrather than continuingeastto Sunnyside yardl he feasibility
of doing this needs to be discussed with Amtrak but one reason for propssiciy a turn would be to

conserve on platform capacity at Penn Station.

As this schedule is designed, three trains lay overnight in Reading and stadahgisgssignmentither

at Wyomissing or at Franklin Street. The fourth tramuld lay overnight & Sunnyside Yard in New York,

and it both starts and ends its day &enn StationNo trainsneed tolay overnight orbe serviced in

Philadelphia; but one traimould turn in Philadelphia and with a fairly short 1:37 layover time.
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Restoring Passenger Rail Service to Berks County, PA
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This section will describe théasicinfrastructure thatis needed just for supporting the operational
requirements of the proposed passenger servic@$is basic packag#oesinclude someinfrastructure
improvementsthat are obviously needed for supporting shared use of the corrgoboth passenger and
freight trains, soti does include some capacity mitigation. As witlalso includesnvestmentsthat are
needed just for implementing the basic passenger servicamalee line.

Norfolk Southern has relocated many of the historical interlockiisgstching and signal lations)along

the line as a result of their project to+®gnalize the line and install PTC. Similarly, SEFEAtlymade a

number of improvementsto their part of the lined LYy RS@St2LISyd 2F LIl ya
important to try to build e what now exists, and resist the temptation to try to return the line becks
MpTnQa O2y FAIdNI GA2yd 2 KAE S (i KSNdBing ConipanyKihstatled 6 SSy
infrastructure asthey did, Norfolk Southern and SEPTA also had good reasons pfitating the
infrastructure.

SEPTAegment- no changes are assumexh the SEPTA lirfer addingmore passenger trains. The rail

line from Norristown mto Center City has very recently been rebuilt and upgraded with a modern, bi
directional signal systm ard PTCso it needs very little improvementt is assumed that Reading and
Phoenixville commuter trains will be able to use the SEPTA infrastrucstise &hile fully conforming to

{9t ¢! Qa NBIdZANBYSyda NBIAFNRAYy3I dzaS 2F GKS tAySo

The only reatoncernwith the SEPTportion of theline is the60-mph speed limit; buthis has really been
2LI0AYAT SR F2N {9t ¢! Q& 2 LB Fequmesiops nan-Bitidg tddashave Fery & K | NLJ
little to gain by raising the speed. Envan express train would gaiverylittle due to thecurves

The only upgrades thaton-tilting trains could really benefit fromould be curve easements eliminate
the mog restrictive speed limitsas proposedin Exhibit 313. Only with intraduction of tilting trains
would raising{ 9 t ¢spe@dbecome a worthwhile discussioRight now,jt would be premature sinci is
not clear due to manufacturing economics, whethgling trains that meet the requirements of this
corridor can be obtained for aeasonable cost This issue requires further investigatiolfi affordable
tilting equipment can be éund or Reading can tack onto a larger equipment ordirwould be
worthwhile to loop back and have this discussion with SEP@Anow the capacity angkis assumes only
that the existing SEPTA infrastructure with no improvemaevilisbe used.

Norfolk Southern Segment, Norfolk Southern has been maintaining FRA Class |V timftage, which
could be good for 6@nph freight trains and 78nph passengefrains, but has only been operating it at a
50-mph speed. Thdirst need for passenger services to raise the speed on the Norfolk Southern
infrastructure to permit 6mph freight trains and 79mph passenger trains, as the track class allows.
Norfolk Saithern has, in fact, been raising speeds on its own in higher density territoryexgaiple,in
2018, it raised trairspeeds on its Reading to Allentown Rhaffecting 36highway gradecrossings in
Berks and Lehigh CountieShe same thing needs to b#one on theReadingto Norristown line to
facilitate both freight and passenger operation$his cost is likely to be minor, $3million for retiming
grade crossingircuits and for adjustingsomesignal circuits and PTC systeassnecessaryto permit the
higher speeds that the FRA track class already allows.

27 See: https://www.wfmz.com/news/area/berks/norfolksouthernto-increasespeedof-trainson-readingline/article c9f39698
5ff3-5871-alc2fee3a18297f2.html
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Restoring Passenger Rail Service to Berks County, PA

Second, stations need to be developed. At a minimaniy simpleplatforms and basic shelters need to
be provided, for exaple like the simplestationfacility at Middletown, PA, shown xhibit 330. The cost
for this minimal configuratioris likely to be about $illion per station, or 8 million for four stations.

Exhibit3-30: Minimal Requirement for a Starter StatioRacility (Middletown, PA)

Each community along the linexceptfor Wyomissing, has an historic station building which has been
preserved in adaptive reusend which might be repurposed back to its original rail use. In each e@ase
boarding platformlinking the station building to the trackside wouldeedto be reingalled. Ideally a
better station facility than the minimunshownabovecould be provided, but it is up to each community
to decide how it wants to develop its station, aadgimple facilig would be sufficient to get started.

A key questin will be whether to develogtation platforns only on one side of the track, or on both

sides.LFT LI 2aaSy3ISNJ GNIAy&d 2LISNI S 2yt ePreinhangsSyiud foi N O1 oI &
Regioral Rail Serviceoropose$ then only a single platfon is needed Thisis adequatefor a directional,

peakK 2 dzNJ & SNIIA OS &4dzOK | 4 t K2SyAEQA efeci@tor ahBayt a8 SR &G NI
directional service wherboth tracks need tde used The Virginia Rail Expre@sREXommuter sgtem

started out this way, but as VRE wantsdevelop an atbay rather than just peakour oriented system

they found that theone-LJt I G F 2 N | LlisisBbleé Goka sdndce tifad iiuns all day Howays

Specifically + w ® QPlatforms Proje® will add capacity to the CSXT RF&P Subdivision by generally
SEGSYRAY3I LAFGF2NYE | YRk2NI F RRAYy3I &aS02yR LI FGF2NYa |

In the past for facilitating access to multipltracks,stations along the Readirghiladelphia line used
wooden boarding platfornextendess like the one pictured at Middletowfin Exhibit 331, shownpartially
dismantleddue to COVIEL9 temporary service discontinuae) SEPTA stillse platform extenders on its
Paoli/Thorndale line and as shove Middletown, Amtrak also still uses themit is standard operating
procedure to halt trains running on the inside track if a passenger train is boarding, so nonegipsss
betweena station and a boardig passenger trairExhibit 332 shows the historic platform configuration

at Pottstown. The boarding platform extension is visible immediately in front of the Rail Diesel Car, which
will be boardingts passengerérom the middletrack.

Nonetheless, Nodlk Southernmay notl INBES (G2 a3INF YRTFFGKSNE GKS KAAG2NR
agreeing to the use of platform extendersreight railroads are very notorious for wanting psevent
pedestrian access tany active railtrack, and it has beenNorfolk Soii K SNy Qa LRt Athé y24 G2

28 See https://www.vre.org/development/statiorimprovements/pentaplatforms-station-improvemens/
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installation ofany new level pedestrian crossingsossingtracks that it ownsNorfolk Southern wantso
fully grade separated pedestrian accessoss its right of waywyhich typically requireshe development
of either an overhead bridge or a tunnéf.required, hese can cost $120 million each.

Exhibit3-31: Wooden Boarding Platform Providing Access to Inner Track

.

For the capacity analysis is assumed that station platforms will be constructed both sides of the
alignmentso passengeandfreight trainscouldfreely use any track Restricting passenger trains ¢mly a
single track is not going to be practical for the Reading sersicee the goalis to develop an alblay
service. In the next phase of project development, thisll require consultation with the communities,
Norfolk Southern, SEPTA and possibly Amtrak to develop staldmsthat can work foreveryone This is

a critical path item for development of the passengail service.Phoenixvill€ geakhour starter service
can operate using a single platformas proposed;of course, today there is only one track at the
Phoenixville train station. But theroposedReadingsenice would operate all-day in both directions so
station development plasishouldprovidefor platforms on loth tracks.

¢t9a{z LyO® Wdzf @ HnAaHnN tlF3STHoO



Restoring Passenger Rail Service to Berks County, PA

Requirements for Phoenixville starter serviceThe capacity analysis assusitbat a Phoenixville starter
service will be implementkfirst, but that this will be quicklyfollowed up by implementation of intercity
rail service to Reading.For the assessmengxhibit 3-33 shows thebasic package oihfrastructure
improvements at CP Norris, CP Forge and CP Phdteatixhave been assumedfor supporting the
Phoenixville commur service:
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29 Norfolk Southern only recently (in 1995) reconfigured CP Kalb to remove the switch from Treaki82anlikely to support e
idea of reinstalling the switch for the same reastimat they removed it in the first placeUltimately, it mayprove necessary to
reinstall the switch for fully restoring double track across the Schuylkill Riwérdoes not make sense to modifietsame
interlocking twice. Rather it probably makes more sense to just wait until funding is available to restore e tdaek across the
river and reinstall the switch at that timé=or further descriptionsee:http://www.trainweb.org/phillynrhs/RPOTW150215.html
http://www.trainweb.org/phillynrhs/RPOTW150301.htmhttp://www.trainweb.org/phillynrhs/RPOTW150308.html
http://www.trainweb.org/phillynrhs/RPOTW150315.htmhttp://www.trainweb.org/phillynrhs/RPOTW150531.html
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Thisinfrastructure is assumed to be the cost responsibility of the Phoenixville commuter serviceit since
will be needed tdaunchthe commuteroperations

Exhibit3-33: Basiclnfrastructure Packagdor Phoerixville Commuter Service

To
Storage

1 2 Yard 3
#2 Track \

- 1
-~ 1
Abrams Yard (/ \ 7\

#1Track. "~

2 3 %
<~
%, e, 3
2 ()
fn e %
1 Crossover to #2 Track at CP Norris
2 Universal Crossovers at CP Forge

Universal Crossovers at CP Phoenix, Station
tail track, and Train Storage Yard

Exhibit 334: Prototype Train Storage and Maintenance Yard in Frederick, Md.

Additional Requirements forReading Intercityservice¢ In addition to 79mph speed upgrades, station
facilities along the line and interlocking pmovements at CP Norris, CP Forge and CP Pheestation
siding is needed ahe Reading Franklin Street statigat a minimum)so passenger trains can clear the
freight main track while they are sitting ithé station. A minimum length siding would gaire the
installation of at least % mile of track with switches and control points at each end of a controlled Aiding.
sidingwould cost$4-5 million, but once the switasand signalst the ends of the sidig have beerpaid

for, the length of the doule trackcould be extended fora much lower cost per mileComplete double
tracking between CP Walnut anHlapperthal Junctior§3 miles)would offer much more value A single
switch would be installed at Klapghal Junctionand wniversal crossovers wddibe added at CP Bird and
Pottstown Theexisting control point at CP Walnut would be converted into a set of universal crossovers.
This has been estimated to cost $9 million, but there is one engineeringtisaureeds to be examined

in the next phasef work for confirming this cost.
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As shavn in Exhibit 35, the Reading cut has been excavated underneath the Walnut Street bridge to
improve theoverheadclearance.ln the process ofleepening the cutConRail may have uncovered the
foundations of the etaining walls It appears that tley may have solvedthis problem by pouring large
concrete footers, shown in Exhibit3b to stabilize the walls. It appears that this is the real reason why
the track needed to be centered through the cut; hiese large concreteblocks would have to be
removedto make space for restoringouble track. If thisproves to bethe case then one possible
solution may be noto fully restorethe double track through the cutor another method such as by
installing reinforaig beams underneath the trackjay need tobe usedfor stabilizing theretaining wall
foundations. This structural engineering problem neddtiled examination in the next phase of work.

Exhibit 335: Concrete Footersn Both Sides othe Reading Cut

Finally, he Reading service will also needeuretrain storage and servicingard, which will most likely

need tobe located in the old ReadirRgilroadshop complex. fie costfor the storage yardhas been
estimated as $8million.
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Summary ofBast Packagdnvestments and 6sts¢ Exhibit 336 summarizestie likely costs for the basic
infrastructure upgradeneeded forstarting Phoenixville and Reading passenger services:

Exhibit 336: Phoenixville and Reading Passenger FPaibjects and Costs

Phoenixville Reading

Service Service TOTAL
Station Platforms and Shelters $2.00 $6.00 $8.00
79-mph Speed Upgrade $1.25 $3.75 S5.00
CP Norris $3.00 $3.00
CPForge $3.00 $3.00
CP Phoenix $3.00 $3.00
Reading Station Double Track $9.00 $9.00
Phoenixville Train Storage Yard $15.00 $15.00
Reading Train Storage Yard $18.00 $18.00
TOTAL $27.25 $36.75 $64.00

As fiown above,the infrastructure cost for starting the Reading service will B6. 35 million, and the

cost for the Phoenixville service will b@&25 million. This assumes some cestiaring in the areas of

shared gations and the 79mph speed upgradelf 1 KS t K2SYAEGAf £ S O2YYdzi SNI LINR 2
then the Reading project will have to absorb an additior@R% million in shared costs, bringing the
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Since thébasic investment package woudtiminate thesingletrack bottleneckthrough Readingonly two
areas of single track will still remain. These are the Schuylkill River bridge at Norristown, and the Black
Rock tunnel.

SchuylkillRiver Bridge double trackA fundamental issue that limits the benefit of restoring double track
acrossthe Schuylkill River bridge is the fact that both freight and passenger trainkl both still have to
deal with other areas of single track immediately adjacent to the bridge:
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As a resulta simple restoration of double trackcross the river bridgevould be of limitedvalue There
are two possible variationsherefore,of the Schuylkill River bridge project:
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Exhibit 337 showshow Barbadoes Islandivides theSchuylkill River crossingto two relatively short
bridge segments

Exhibit 337: Barbadoes IslandRiver Crossin

Black Rock TunnelFortunately,the Black Rock tunnel is alissupporting unlined rock tunnel, and this
type of tunnels is usuallfairly economical to enlarge. Norfolk Southern has extensive experience as a
result of itsHeartland Corridor Clearance Improvemepttoject®?, where it expaded 29 tunnels (30,000+
feet) for a cost of $151 million, or $5,033 per fébt The Black Rockunnel,however, would need both to

be widened and also have the ceiling raised in order to support the restoration of double @ack.the
tunnel has beenleared, in preparation for trdcwork, the current handhrown switch at the former east

end of double track at Dreibelis Road would simply be removed, and the interlocking at CP Cromby would
be converted into a standard double track configuration withvengal crossovers. Then by exténg the
existing double track eastward through the tunnel, it would be connected to the tail track at Phoenixville
station as shown in Exhibit33. Since CP Phoenixville would already have universal crossovers, it would
be fully prepared for making thisonnection as part of the tunnel double tracking project.

30 Map sourcehttps://storymaps.arcgis.com/stories/e1c74084350b4d0fade6454ce8bccels

31 Heartland Corridor Cleance Improvement Project,

https://www.arema.org/files/library/2010 Conference Proceedings/Heartland Corridor_Clearance Jerpemt Project.pdf
32The Heartland Corridppresentation to Virginia Commavealth Transportation Board, December 14, 2006:
http://www.virginiadot.org/ctb/resources/agenda_item6 heartland ctb _update dec2006_short.pdf
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fall in the $1530 million range A detailed Engineeringssessmenis recommendedo be undertaken in
the next phase of workipr developing a more accurate cost.
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The SharedUset simulation model was been used to develop a mitigation analysis and to tedw t
effectiveness bothof the basic investment packagand of addinghe Schuylkill River bridge and Black
Rock tunnel as additional improvemeni&he results are shown in Exhibits88 and 339 which show the
effective of various investment strategies onitigating Norfolk Southern freight train delaysxhibit 3-38
shows total dailyfreight train delay in hours and minutegHH:MM) while Exhibit 339 normalizes the
results to a delay per train basis.

Exhibit 338: Projected TotaDaily Delayto Freight Trains, in HH:MM format

L
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i | 2020
400 1~ | 2040|
3:00 ///
2:00 A

Current Railroad Passenger- Basic Passenger- Passenger-
w/NOR w/NOR+PHX

Exhibit 339: Projected Fréght Train Average Delay per Traim HH:MM format
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In Exhibits 88 and 339:
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railroad) is at very low levels (1:00 of total delay per day, gis011:43 in 2040) and that in fact a single

track configuration could easily handle thvelume of freight trains that are operating in the territory.

From this, it would appear that there denty of capacity to add passenger trains with a minimal le¥el

investment However, theamount of delay to freight trains in the base case is extremely, kwd this

produces a very aggressive mitigation benchmark.

¢ KS at I-araaSky @S NNR thalziviih Addiiodad gaSs@nger trains, freight delays wouldréase
slightly (to 1:56 and 4:46 per dayjut would remain within acceptableorms ¢ minutes delay per train
increasing to 11 minutes in 204Q\s a result thex t I a &Sy Aik/&imentpackagedoes notsatisfy
the technicald YA G A 3 ( A 2 y fedubkSriighii dBy¥ ISagkito corrent levelsput nonetheless,
operation of the rail line is seen to remain in free flow conditions with multiple (3 or mamgy
interactions only rarely occurringhe lineis able to accommodate all freight train mements at a high
level of service andtill has plenty of capacity to accommoddtdure freight growth.

With the implementationof the two major capacity enhacement projects at Norristown bridge and Black
Rock tunnel, freight train delays would fall @33 and 1:05 at 2040 traffic levels. This satisfies the
technical mitigation requirements, but the problem is that the capital cost for making these
improvemens is out of line with theralue of thetrain delaybenefit, as follows:
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33 Schafer, D. HEffect of Train Length on Railroad Accidents afiantitative Analysis of Factors Affecting Broken Rl
thesis. University of lllinois at Urbag@hampaign, 2006See http://railtec.illinois.edu/wp/wp-content/uploads/pdf
archive/DarwinSchaferThesis.pdf
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As can be seerthe Pregnt Value of train delay savindalls far short of theneed for $60 millionin
investments that woulde needed for fully reducing freight delayto their base level. It is clear from this
that if Norfolk Southern wersimply offered a cash payment, thaypay wellchoose to pocket the cash
Theywould notlikely choose to invest th money in the rail corridor for suegharginal returns.

It is true that the two investmentdo provide some passenger benefitnd so theymight be justified on
that basis. While the planning for these two projects should be further developed in the pkase of
work, it is clear that thepassengerail corridor could operate without them, at least for a timelowever,
since it will be necessary to modify CP Norris for adding a connection to Traak d@2art of the basic
investment programthe interlocking should be prepared to receiviket added switches and signalling
that will be needed foraccommodatingthis future double trackingas well Makingall the necessary
changes at CP Norris @tce,would avoidthe need forhaving toreconfigurethe sane interlocking twice.
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Theoverall objective of the operational analysias been to develop an affordable option that maintains

compliance withh 2 NF 2 £ { { 2 dzii K S Ny (aad devkldps SryiizbSgN sehibdhfrgndORebding a

to Philadelplia to New York Clty. By approachihg Center City tunnels from the north rather than from

the west, trains would arrive at the upper level platforms of"3Btreet station in an ideal position to

continue directly to New York or Washington D.C. withbaliing to reverse direction. As such the
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Southern andSEPTA.

Because of the numerous curves along the corridor, the deployment of tilting traingdwesllt inan
opportunity for time savingsso it is recommendedhat this option remain on the tableA thorough
review of equipment options andvailability of equipment that is suitable for the proposed servige
including the ability to run under thevire at 125mph into New York Citg as well as to operate from
Norristown to Reading without electrificationis needed.
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The capacity assessment has identified a Basic Package of infrastructure improvements that will
effectively support both the freight and passenger requirements for operations on the Norristown to
Reading line.The capacity assessment has included both eight propéssatling round trips and four
peakhour Phoenixville round tripg. 9 t ¢RE6NDb&istownline hasalsobeensimulated,and this suggests

that the Norristown linecanaccommodate the adtlonal trains. SEPTA would, of courbe compensated

for this, either by acting directly as thiain operator or by being paid on a traimile basis for amess to

its track and electricghower systems.
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Although the updated capacity analysis is basaedoablicly available data, it haxactly the same result
as the 20055chuylkill Valley Rail Assessmehfat was conducted in conjunction with Norfolk Southern.
However,at this stagethe findings of the capacity analysis are not to be construed as a comemi on
the part of Norfolk Southern to operate additional service.

Norfolk Southern train delays in the base case are so low that the study has suggesteald be
uneconomic and unnecessary to try to mitigate train delays all the way back to badevisl® The low
existing level of train delay is in fact suggestive that Norfolk Southern is maintaining uneconomically high
levels of excess capacitiven after passenger operations are addebat freight operations will remain
free-flow, delays will emain at minimal levelsand Philadelphia to Readin@orridor still has substantial
capacity available for traffic growth.

As a result,mplementing justhe basic package of investments, along with offering cash or other form of
compensation to NorfolkSouthern for the small increase in freight train delays, would be the most
effective approach to development of the rail corridor at this time.

As well, aset of additionalcorridor enhancement options has been identified. These shoeidain on
the table andbe considered as part of a loagterm plan for the development of the corridor, which can
be pursued as resources permit. Some of these longer portunitiesinclude:

f 52dz0tS GNXOlAy3d GKS {OKédz {Aff wOPSNI 2WARABKS | yRNI

A&ARS 2F I oN}¥Ya ,INR FTNRBY /t b2NNRa (G2 /t C2NHSO®

9ELI YRAY3I YR NBalG2NAy3I R2dzoft S GNIF O] GKNRIdAK (KS

OEGSYRAY I e22NIBAOS/ Ji 2 YR Ll2aaArofeée NBAG2NAY I NI Af
T / dzNBS S aSYSydasS 281 ailik $2 F{ o XANNAf&AlY2 6y = |G GKS |
2 xfft2¢6 OdzNBSa®

1 5850St2LSyi 2F "fUNBB6IBRPEATS NB §zRS | oMoy REBTF / 8y 6
AGa LRGSyelt 06SySUGasz 602G4K FNRY +Fy AyiSNOAGe | yR
1 5S@StwiIYST RSOGFIATSR {(loa2y 5S8S0SG2LIFSHTALBI EST2RY

RSOSt2LIYSYy GOl ¥RLISOg¥2¥% GKS NI At &aSNBAOSO®
Thecurrent level of studyhasdone enough analysis that it caniggest that it will be feasible not only to
restore pasenger service to Berks County, but also that the proposed peak hour Phoenixville commuter
service can & added at a manageable level of cost. At this point a detailed investment plan and
implementation strategy have been developed, but this is on th&idaf an initiatonceptstudy that has
been based only on publicly available data.

The next step wouldhe to start engaging with Norfolk Southern, SEPTA, Amtrak and community
stakeholders to develop even more data, and in particulafuidher refine the simulations based on

confidential data from the railroads. This wighsure that the apacity work satf A Sa G KS NI Af NRBI

requirements and meets their needs.
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However railroadnegotiationsalsohave to be conducted for:

z

MmgéurcfAéKAymyﬁKﬁzﬁyNy®xrbz&ﬁmﬁzNJrééééé
HPO &G ofAaKAYI aidlez2y YR 20KSNJ 2LISHKE o o NB
RSO®St 21 SiiS0Oa@S FILOAftAaSE |G I NBIaEYIO S

Up until nowthe analysihas been primarily conceptubbsed on publicly available ta It has served to
establish the basic feasibility of rail service restoratpfrom an operational, idership, finan@l and

economic point of view. dzi FTNBY y2¢ 2y Al A& 3JI2Ay3 (G2 06S02YS Ydz

4t SSPS4¢ | YRSRASUGORYB2NIRFIsSHAGK (GKS NI AfNRBE
the available datandresolveimplementation issues.
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This chaptedevelopspreliminary Capital Costs for theroposed Philadelphia to Reading seeviThese
costs could providan initial startingpoint for negotiatiors with the railroads. Actual costs will depend on
the outcome of the negotiatimand mayend up lower or higherThesecosts are consistent with the train
speeds andunning times tlat were used as thmput to the evaluation process.

n oMy FNJ &0 NHzO0 dzZNE b SSRa

Ithough the requiredsignal and PTC systems already exist along the dinea minmum some
signal grade crossingnd PTGystem modificationsvould be neededo raise passengr train
speeds to 79mph on Norfolk Southern

The capacity requirements are as yetcertain and will require the completion of a capacity analysis to
confirm the need. However, for now it is assumed that the improvements NS has already made will
suffice. This focus would theshift to a consideration of how NS might be compensated thoe
investments it has already made, rather to the need for new capacity investment in the corridor. This
issue will be addressed in Section 4.3.

This leads to a cost &46 million for infrastructure capitalThisincludes atrain maintenance base and

servicing facilityin Reading station platforms, grade crossing improvements and mitrack capacity
upgradesincludinga passing siding at Franklin Street station, dweotrains couldpasswhile passenger

trains are pulled into the cleasf the mainlire and are waiting ithe station. If the Phoenixville project

Oty &KINB a2YS8S 2F (KS 024z 6vwbsmiliBiay shenéa in ©ikitds. 6 2dz2f R 6S 1
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Each train would be able to make two round #iper day from Reading to Philadelphia fsor trainsets
would beneeded for covering eight round trig Twospares would also be required;total of six trainsets
would be needed for the serviceAt a cost of $35 million each for tilting, derabde trans the costwould
be $210 million total.Secondhandequipment coudl probably be procuredt a lowercost.

If the service were scheduled and operated as a commuter srdige to the peak hour directional
imbalance, many of the trains would havelty over in Philadelphia during the mithy waiting for their
evening return to Reading. However, extending the route to New York or Washington would eliminate
these midday hyovers in Philadelphia since the trains would run through. Doing this woukthgre
improve equipment utilization.

Perhaps just one or two additional trainsets would be needed for supporting an NEC run through service.
However, if any additional trains pend the six were required for the service extension, they would not
be the costresponsibility of Reading servicEhis leads to a capital cost of $210 Million for the trains.
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Norfolk Southern will expect compensatioar fpassenger use of its rail line. In part, this reflects the
significantvalue of investments NS has already made in impig¥ire corridor,including the costs for
upgraded signals and PTC, which have already been installed on the rail line

The final result for purchasing track and right of way accegl be the result of a negotiation, butased

on other agreementsvould expect it to fall within a $22 to $100 million rande.lieu of payig access
fees, he higher $100 million wront capital costnumber has been assumed as a placeholder in the cost
benefit ratio.

np9ljdzA LIYSYd FyR ¢20Ft [ F LI

Overall capital cost resulire summarized in Exhibit# In this approachg¢osts for station improvements
beyond the platforms remains the responsityilof local communities, but this can be largélinded by
joint development at or near the stations.

Exhibit 41: CapitalCost Summary, i2020Dollars

Right of Infrastructure Equipment TOTAL | $/Mile*
Way Overall

$100 $210 $356 $6.0
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This chapter descrils the market analysis databases, includitite zone system, socioeconomic data,
transportation networks, orightlestination data, and stated preference survegted upon which the
forecastwill bebased.

p oy § N2 RdzOoa 2V

0 better represent the travel nrétet that coversthe Reading to Philadelphi@rridor, the study
area is divided into zones to reflect the characteristics of travelers and trips of differagit-or
RSAGAYFGA2ya LI ANB 6KAOK | NB (MoSel (Sek BxRildls-1)0 bieA f RAy 3 o0 f
order to forecast the future Total Travel Demand in tiogridor, base year and future socioeconomic data
for each zone are developed and inputted into the model. All databases: socioeconomic characteristics,
transportation networks, and trips,ra also built at the zonal level. In particular, the main drivers of the
travel market, namely, population, employment and income, are developed at the zonal level. The
/' hat! {{n a2RSt GKSy LINRBOSaasSa (KS RI G pagsBnget dzi Lidzi a @
rail ridership and revenue results, at the zonal level.

Exhilit 5-1: COMPASE Model Diagram

Data

Base Year
Requirement 'l;;ﬂanD: Socio-
Networ Economics
Stated
Preference \ ¢
Survey -+ Demand Base Year
Model Matrix
Origin- |- Calibration
Destination *Total Demand
sInduced Demand
Data sModal Split
Madel System
Development
Economic {
Scenarios l Travel Demand Forecasts
Forecasting Travel Forecast Revenue Financial
Assumptions Transportation Demand Year Trip Analysis  |. _ Analysis
Strategies Model Run Matrices
v
User Economic
Benefit Rent
Analysis Analysis Evaluation Process
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To understand thepotential level of intercity and interurbantravel in the Reading to Philadelphia
CGorridor, the zone systa was extended to include the Northeast Corriddrzone systermwas defined
that allows the number of trips between one location (zone) and another (zone) to be measured. As such,
the system provides a representation of the travel occurring from zonenaritfi zone destinations for
any given market in the corridor (e.dusiness,commuter, social travel). For passenger rail planning,
most rural zones are represented by larger areas. However, where it was importpnédiselyidentify

trip origins and dstinations in urban areas, finer zone&re used. The Travel Demamdodel forecasts
the total number of trip origins and destinations by mode and by zone Eadnibit 52 showsthe zone
system for study area which includes not only the Reading to Phila@delorridor (32 zones)but which
extends along the Northeast Galor all the way from Washington D.C. to New Yimduding a total of
162 zones As aresult, the model will be able to predict not only the number of trips Reading to
PhiladelphiaCorridor, but it can also model those trips which interconnect with Mertheast Corridor as
well.

Exhibit 52: Study Area Zone System
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In order to estimate the base and future travel market total demand, the travehated forecasting
model requires base year estimates and future gifoviorecasts of three socioeconomic variables of
population, employment and per capita income for each of the zones in the study area. A socioeconomic
database was established for the baszar (2@0) and for each of the forecast years 22050).

The data was developed at fiyear intervals using the most recent data collected from the following
sources:

U.S. Census Bureau

American Community SurveyYear Estimates
U.S. Bureau of Econtc Analysis

Woods & Poole Economics

Local Planning Agencid8(RPC, RATS)

[t B ot B o B o N

Exhibit 53 shows the base year and TEMS socioeconomic projectionthéoReading to Philadelphia
Gorridor. Two different tables are given: firstly, the by itself, on a stalmhe basis as if only local trips
were being modeled. Secondly, the corridor if interconnected to the North@asidor, reflecting the
socioeconomics of the whole Zone system shownxhiliit 52. It is obvious that the size of the fully
connected NEC miaet is much larger. This will result in a corresponding increase in the intercity trip
making potential if the travel neexdvithin the entire zone system ataken into consideration.

Exhibit 53: CorridorBase and Projected Socioeconomic Data

ReadingPhiadelphia Corridor Only

Average
Annual

Growth
2020 2025 2030 2035 2040 2045 2050 Rate

Population 4,756,3744,847,707 4,933,883 5,002,115 5,049,471 5,080,603 5,101,331 0.23%

Employment  |3,001,9973,155,873 3,305,147 3,442,802 3,568,336 3,687,670 3,804,989 0.79%

Per Capita
Income ($) 45,334 | 48,626 | 51,712 | 54,335 | 56,848 | 59,524 | 62,744 1.09%

ReadingPhiladelphiaand Northeast Corridor Combined

Average
Annual

Growth
2020 2025 2030 2035 2040 2045 2050 Rate

Population 31,514,04632,415,26] 33,228,46433,938,404 34,605,874 35,251,764/ 35,777,734 0.42%

Employment 20,971,45622,136,48] 23,247,14(024,253,22] 25,241,677 26,298,679 27,259,850 0.88%

Per Capita
Income ($) 52,413 55,652 58,729 61,467 63,996 66,695 69,622 0.95%
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Exhibit 54 shows the socioeconomic growth projections for the study amgain, for the local corridor
zones and for the entire market area including the NB®th charts she that percapita income and
employment levels are growing faster than population; altho&gadingPhiladelphiaCorridor population

is growing slower (0.23% per year) than the whole NEC region; this reflects the very large influx of
population into New Yk and Washington. Even though population of teadingPhiladelphiaCorridor

is only greving slowingchanges in employment and inconaee outpacingpopulation growth, andhese
drivers, which are growing faster than population, atsionulate more demad. As a resulttravel is likely

to continue torise faster than the population growth rags, both within the ReadinghiladelphiaCorridor

as well as the demand for interconnecting trips to and from NEC destinations

Exhibit 54: Study AreaSocioeconomi®ata Growth Rate
ReadingPhiladelphia Corridor Only
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The exhibits in this section show the aggregate socioeconomic projection for the whole study area. It
should be noted that in applying socioeamic projections to the model, separate projections wer
made for each individual zone using the data from the listed sources. Therefore, the socioeconomic
projections for different zones are likely to be different and thus may lead to different futuxeltisub
market projections.

podnl AaSKN) YyaLIR2NIIlIa2y 5F0FoF as

To understand the existing travel market of the corridor, Hase yeaexisting travel networks and travel
demand by mode and travel purpose in the corridor are developed.tfEetvel modes include auto, bus,

and air. Tie travel purposes are business, commuters, and ofsecial, tourist and etc.) trips. This
separation of business and ndiusiness trips is important since business trips are paid for by firms who
have a willingess to use more expensive options andéavhigh value of time (VOT), while ndnuisiness

trips are paid for by individuals who look for less expensive travel choices and who typically have a much
lower value of time (VOT). In addition to calculatingueal of time (VOTSs) for different travel fposes

and travel modes, generalized costs for values of frequency (VOFs) and values of access time (VOAS) are
also developed for the corridor.

pondmg S NIAEMNE yaLR2 NIl A2y bSis
In transportation analyis, travel desirability/utility is measured in terms of travel cost and travel time.
These variables are incorporated into the basic transportation network elements that provide by mode
the connections from any origin zone to adgstination zone. Coect representation of the existing and
proposed travel services is vital for accurate travel forecasting. Basic network elements are called nodes
and links. Each travel mode consists of a database comprised of zones and staticare ttegpresented
by nades, and existing connections or links between them in the study area. Each node aatklink
assigned a set of travel attributes (time and cost). The network data assembled for the study included the
following attributes for all he zone pairs.

For pubic travel modes (air, rail, bus):

U Access/egress times and costs (e.g., travel time to a station, time/cost of parking, time walking
from a station, etc.)

Waiting at terminal and delay times
In-vehicle travel times

Number of interchages and connection tinge
Fares

oo o o

Frequency of service

For private mode (auto):

Travel time, including rest time
Travel cost (vehicle operating cost)
Tolls

Parking Cost

ot B e B o B o N o

Vehicle occupancy
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The highway network was developed to reflect the major highway segmeititén the study areaThe
sources for building the highway network in the study area are as follows:

U State and Local Departments of Transportation highway databases

U The Bureau of Transportation Statistics HPMS (Highway Performance Monitoring System)
database

Two networks weredevelopedfor highway and for each public transportation modme for business
travel, one for norbusiness travel (commuter, social, tourist and efoecause the business vs. ron
business travelerperceivethese link costs diffemtly.

pONhONR-ISBA Y 0A2Y C¢NALI 51 0F ol

The multtimodal intercity travel analyses model requires the collection of base ediggtination (GD)

trip data describing annual personal trips between zone pairs. For eddhz@ne pair, the annual
personal trips are identifiedy mode (rail, auto, ig, and bus) and by trip purpose. Because the goal of the
study is to evaluate intercity travel, the- data collected for the model reflects travel between zones
(i.e., between counties, neighboring states and major urban areésg@r#han within zones.

TEMS extracted, aggregated and validated data from a number of sources in order to estimate base travel
between origindestination pairs. The data sources for the orid@stination trips in the study are:

U.S. Census Bureau

Woods& PooleEconomics

Bureau of Economic Analysis

Local Planning Agencies (DVRPC, RATS)

[t B o B o N o |

The travel demand forecast model requires the base trip information for all modes between each zone
pair. In somecases.this can be achieved directly from the data sowgcehilein other cases the data
providers only have origidestination trip information at an aggregated level (e.g., AADT data, stadion
station trip and station volume data). Where that is the case, a data enhancement process of trip
simulation and acess/egess simulation needed to be conducted to estimate the ztmeone trip
volume. The data enhancement process is shown in Exhibit 5

For the auto mode, the quality of the origdestination trip data was validated by comparing it to AADTs
and trafiic courts on major highways and adjustments have been made when necessary. For public travel
modes, the origin destination trip data was validated by examining station volumes and segment
loadings.
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Exhibit 55; Zoneto-Zone OriginDestination Trip Mdrix Gereration and Validation

Travel Attributes

Trip Matrix Simulation

Control Using Intersection/Station
Traffic Counts

Control Using Inter-StationVolumes
/ AADTS

Trip Matrix

Exhibit 56 shows the base 2D study area travel market share of air, bus, and auto modée total
intercity and interurban travel demand in the corridis 31.58 million in 2020 and this includes travel to
NEC connecting zones such as New York and Washingtoh be seen that auto mode hol89.7%
percent of marketshare,so the regim is almost completelguto dependent This reflecs the withdraw
of Greyhound from Reading as well as the bankrupioy suddenshutdownof Bieber Tourway®d which
hasleft the area almost completelgereft of any public transportatiooptions

Exhibit5-6: Base Year Travel Markép018)

0.3%

m Car

m Bus

Total Trips = 31.58 millior

34Bieber abruptly cancels bus service, closes for gbbdMorning Call February 8, 2019. See:
https://w ww.mcall.com/news/breaking/maiwsbiebercancelsbus-service20190208story.html
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Generalized cost of travel between two zones estimates the impaahmfovements in the transportation

system on the overall level of trip making. Generalized Cost includes all the fHuhdrare key to an
AYRADGARdzZE £t Qa GN)} @St RSOAaAA2Y 06adzOK & (N} @St GAYSEZ
Costeqizl A2y F2NJ GKS /hat! {{xn a2RSfto® DSYSNIftAT SR /24ai
rather than cost (e., dollars). Costs are converted to time by applying appropriate conversion factors such

as Value of Time, deridefrom Stated Preferere Survey The generalized cost (GC) of travel between

zones i and j for mode m and trip purpose p is defined as follows

TCijmp + VOFmp* OH

GGCijmp= TTijm T "
VOTmp VOTmp Fijm
Where,

TTim =  Travel Time between zones i and j for mode nvéhicle time + station wait time +
connection time + access/egress time), with waiting, connect and access/egress
time multiplied by a factor (waiting and conneiitne factors is 1.8, access/egress
factors were determined by ratios from the Michigan Detr@hicago SP survey) to
account for the additional disutility felt by travelers for these activities.

TGmp = Travel Cost between zones i and j for mode mtapgburpose p (fare +
access/egressost for public modes, operating costs for auto)

VOTp = Value of Time for mode m and trip purpose p

VOmp = Value of Frequency for mode m and trip purpose p

Fijm = Frequency in departures per week betweenes i and j for mode m

OH = Operating hours per week (sum of daily operating hours between the first and last

service of the day)

Value of Time (VOT) is the amount of mongfhd@ur) an individual iswilling to pay to save a specified
amount of travel time, the Value of Frequency (VOF) is the amount of mofpr) an individual is
willing to pay to reduce the time between departures when traveling on public transportation.
Access/Egress time is whtgd higher than irvehicle time in generalizecbsts calculation, and its weight

is derived from value of access stated preference surveys. Station wait time is the time spent at the
station before departure and after arrival. On trips with connectiaghsre would be additional wait times
incurred atthe connecting station. Wait times are weighted higher thaivéticle time in the generalized

cost formula to reflect their higher disutility as found in previous stated preference surveys.

Exhibits 57 and 5-8 shows the values of time andhlues of fregencyfrom the Michigan DOT Chicago
Detroit/Pontiac Stated Preference Survéhesevalues have been updated from 201220620dollarsbut
are likely to be conservative, due to tlgenerallylower values of income in the Midwest as compared to
the Northeas Corridor. (TEMS has in the past collect8thted Preferenceata in theNortheast Corridor
yielding higher valuethan these)
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However, b justify raisingthe values of timefor this studywould require undertaking anew Stated
Preference survey wiin the PhiladelphiaReadingCorridor. Doingthis would likely justify using higher
VOTsthan those thatare currently being assumed If higher VOTs were used then the volume of trips
made at any given fare level would increase, making the current foreocaservative.

Exhibit 57: VOT values by Mode and Purpose of Travel (@26our)

Value of Time

(VOT) Business Non-business
Auto $30.06 $27.11
Bus $22.35 $16.46
Rail $42.87 $30.68
Air $54.06 $42.97

Exhibit 58: VOFvalues by Mode and Purpose of Travel (®hour)

valueof Business Non-business
Frequency (VOF)
Bus $5.82 $5.78
Rail $11.42 $9.66
Air $27.99 $20.14
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This chapter develops the market analysistbé potential for passenger raipresening the Travel
Demand Forecast for thReading to Philadelphi@orridor including ridership, revenue and market share
results.
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n orde to forecast the future potential for rail ridership, consideration has to be given to how future

travel markets will be impacted by changing transportation conditions. The critical factors that will

change future travel conditionsclude fuel price, vehicle fuel efficiency, as well as highway traffic
congestion. In addition, the forecasts need to assess the different levels of rail service that might be
developed, and how it will compete with auto, air, and bus markets

c dmMCdmSf t NAOS C2NBOl ada
One ofthe important factors in the future attractiveness of passenger rail is fuel price. Exkibihews
the Energy Information Agency (EfAprojection of crude oil prices for three oil price cases: namely a
high world oil price case that is for aggressie oil price forecast; a reference world oil price case that is
moderate and is also known as the central case forecast; and a conservative low world oil price case. In
this study, the reference case oil price projection is used to estimate tratespmm cost in future travel

market The EIA reference case forecast suggests that crude oil prices are expected’tb e Harrein
2020°%¢ and will increase to $14 per barrelin 2060.

Exhibit 61: 2018Crude QOil Price Forecast by EIA
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35EIA periodically updes historical and projected oil priceswatvw.eia.gov/forecasts/aeo/tables ref.cfm
36 Prior to recent coronavirus oil price impact
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ElAhas also deveped a future retail gasoline price forecast, which is shown in ExhiBit Bhe
implication of this is a reference case gasoline price d&per gallonn 220, with a high case price of

$4 per gallon, and a low case prioé $2.3 per gdlon. The reérence case gasoline price will increase to
$3.67 per gallon in 2@ The impact of rising energy prices will clearly impact the competition between
the modes 6 travel in the orridor. Typicallyrising energy and therefore gas prices wilbst severely
impact auto travel followed by air mode, bus mode and finally rail. Rail is very fuel efficient and its market

share typically increases with rising energy and gas prices.

Increasing energy prices has been largely

responsible for the recerdramatic inceases in Amtrak traffic.

Exhibit 62: U.S. Retail Gasoline Prices Forecast by EIA
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Future improvement in automobile technology is likely to reduce the impact of high gas prices on
automobile fuel cost withbetter fuel efficiency. The Oak Ridge National Laboratory (ORNL) Center for
Transportation Analysis (CTA) provides historical automobile highway energy usage in BTU (British thermal
unit) per vehiclemile data for automobiles siec1970 (Exhibit-3).
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Exhibit 6-3: ORNL Historical Highway Automobile Energy Intensities Data
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Exhibit 63 shows the historical highway automobile energy intensities from 1970 to 2012. It can be seen
that automobile fuel efficiency has been impiog gradually during thepast few decades,but the
improvement perhaps surprisingly has slowed down in recent years. Future automobile fuel efficiency
improvement was projected by TEMS as shown in Exhidit Bhe TEMS forecast reflects the actual
performance of the vehicle fleetyhich is much laer and slower to be implemented than the regulated
Corporate Average Fuel Economy (CAFE) standards for new cars. The auto fleet simply changes at a much
slower pace than the standards for new cars. It was based on the historical auterhasliefficieny data.

The TEMS forecast shows a slow but consistent increase in car fuel efficiency to 2050, and beyond. It
shows that the automobile fleet fuel efficiency is expected to improvenioye than 10percent by 208

as compared to fuel effiency of today.

BExhibit 6-4: Auto Fuel Efficiency Improvement Projections
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The average annual auto travel time growth in the corridor was estimated with the projected highway
traffic volume data and the Bureau of Public B®4BPR) functiotihat can be used to calculate travel time
growth with increased traffic volumes:

Y Yz p |z

O:| 8‘

where

“Yis future travel time,

“Y is highway Average travel time,
wis traffic volume,

0 is highway Average capacity,

| is a calibrated coefficient (0.56), it describes the volume of traffic requiredhircapacity of
the road to become limited by traffic (i.e., when it will begin to slow traffic speed)

T is a calibrated coefficient (3)6it describes the slope or sensitivity of the highway to congestion
once capacity becomes limited (i.e., how quidkaffic speed falls as traffic increases).
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Restoring Passenger Rail Service to Berks County, PA

The projected travel times were calculated by computing travel time on each segment ofgimedyi
route between two cities. The key assumptions are as follows:

U | =056
g 1 =36

The above two coefficients afeom the Highway Capacity Manual, they determine how traffic volume
will affect travel speedThe resulting projections are shown in Exhibi.6

Exhibit6-5: Highway Congestion Travel Time Forecasts
Distance Current Travel ~ Projected2050  AvgAnnual

City Pairs (miles) Time (hh:nm) Travel Time Increase
(hh:mm)

Reading, PAPottstown, PA 19 0:32 0:35 0.36%

Reading, PAPhoenixville, PA 30 0:49 0:57 0.55%

Reading, PANorristown, PA 45 1:05 1:18 0.61%

Reading, PAPhiladelphia, PA 60 1:30 1:51 0.73%

cdPaN) St 5SYIFYR C2NBOI A&l

PLILX éAy3 GKS /hat! {{nw ¢204Frf 5SYIyR a2RSf @gAGK GKS RI I
socioeconomicand transportation databases), generated the Total Demand Forecast presented in the
follow sections othis chapter, including the rail Ridgrip and Revenue results.

c PuwhvMA f { OSY | NR 2 &

For the purpose of theail ridership and evenue analysis,a 79mph top speed and tilting train as
described in Exhibits-8 and 310 were used. For convenienceexhibit 6-6 shows again the tabular
schedule that matches Exhibit1®. Aone hour andll-minute running time from Reading to Jefferson
Sation is 23 minutes or 24%aster thanwasthe historic 1981 schedule.

Exhibit6-6: 1:11to Jefferson Station, Tabular Setule using a tilting train
____Miles| Timel |

Reading Franklin St 0O 0:00 Dp
Pottstown 18 0:18 Ar
Royersford 26 0:27 Ar
Phoenixville 30 0:38 Ar
Norristown Trans Ctr 41 0:48 Ar
Temple Univ 56 1.06 Ar
Market East/Jefferson 58 1:11 Ar
Suburban 58 1:16 Ar
30th Street 59 1:22 Ar
Trenton, NJ 92 1:53 Ar
Newark, NJ 140 2:26 Ar
New York, NY 150 2:46 Ar
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Restoring Passenger Rail Service to Berks County, PA
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Exhibit 67 shows the total intercity Travel Demand Forecast2fa20, 2030,2040 and 206 for the entire
corridor, based on trips that either originate or terminate within the ReaeitgladelphiaCorridor; having

at least one trip end within the local corridor z@isystem but also including the interconnecting trips

or the Northeast Corridor zone3raveldemandon this basiwill increase fron31.58million in 2.8, to
33.78million in 2030, and ireases t038.96 million in 2(G0. The average annual corridor travel market
growth rate is0.79 percent per year, which is in line with the socioeconomic growth within the travel
market for the corridor.

Exhibit 67: ReadingPhiladelphiaCorridor Total Tragl Demand Forecast (millions)
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Restoring Passenger Rail Service to Berks County, PA

choWARSNBEKALI C2NSOI ala
Three different scenarios have been assessed based on different combinations of fares and connectivity
assumptions.They are all based on the same 1:11 train service option, but in Option ZX&ims o not
run through Phildelphia and passengers are required to transfer. Options 2 and 3 adsigimer fares
but alsoan integratedticket and some run through train servickoosely described thesalternatives
could be considered as variationsather SEPTA or AMTRAK sereiggons, although theactualanalysis

is a generic one anid not specific to any particular operatoAs shown in ¥hibit 6-8, thethree scenarios
may be described as follows:

M®/ 2 YYdzi SNI wg2Mtl Kh UJey2 yf @ SN S SR NZSTOSWHAESNY B & B N A y{ 9t ¢ !
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OBPLY G SNOAGE wkAf ChNBEKWA & I f iSRFIOS BS2 K a1 ANBYAKKERY § 2
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Exhibit 68: Three (ptions Assessed fothe Study

Commuter Service with Integrated Intercity Service
a Transfer - 15¢/mile - 20¢ or 28¢/mile*
Riders could transfer to the NEC on their With integrated ticketing, Reading service
own at Philadelphia, but the Reading would receive (at a minimum) a mileage based
service would only get 15¢/mile for the pro rata share of NEC thru-ticketed revenues
feeder trip and would not receive any (28¢/mile or better.) Service and fare integration
portion of NEC revenues would also increase NEC connecting ridership
Option 1 Option 2& 3
Reading Reading

New York New York

Philadelphia Philadelphia

*With an integrated service,
NEC fares are determined by
Amtrak. Local fares are
determined by Penn DOT

Washington DC Washington DC
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Restoring Passenger Rail Service to Berks County, PA
Based on thisexhibit6-9 summarizes the forecast results:

U Option 1,a Commuter servicés estimated to havd.75million trips in 230, 1.92million trips in
2040, and2.31million trips in 2G0.

U Option 2,an Intercity service with Keystone comparable local faregstimated to have 1.98
million trips in2030Q, 2.17million trips in2040, and2.39million trips in2050

U Option 3,an Intercity service with reduced local faresastimated to have2.09 million trips in
2030, 2.29 million trips in2040 and2.52 million trips in2050 Option 3produces the highest
ridership because of the NEC connecting ridership and a lower fare for local trips.

Exhibit 69: ReadingPhiladelphiaPassenger Rail Ridership Forecamtrfualmillions of trips)
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The passenger rail revenue forecast is shown in Exhildits 6

U Option 1, a Commuter servige estimated to havé11.5million revenuein 2080, $12.6million
revenuein 2040, and$13.9million revenuein 2060.

i Option 2, an Intercity service with Keystone comparable local fares is estimated to have $25.3
million revenuein 2030 $27.7 million revenuein 2040 and $30.5 million revenuein 2050
Option 2 produces the highest revenue, but Optiome®enues are onlyabout $2 million less
each year.

U Option 3, an Intercity service with reduced local faresssmated to have$23.2million revenue
in 2030 $25.5million revenuein 2040 and$28.0million revenuein 2050
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Restoring Passenger Rail Service to Berks County, PA

Exhibit 610: ReadingPhiladelphiaPassengeRailRevenueForecast (annual million$)
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Exhibit6-11 shows the station volumefor Option 2, which is theption that integrates with intercity
service ancproduces the most revenueReadings projected to le the strongest station havingver one
million passengersach year It is assumedhat through riders to New York and Washingtamuld
remain on board therain, so these ridersdo not count towards the Philadelphia station totals. If the
transfer rides were included, Philadelphia statiom®uld be the largest.This exhibit also suggests that
some time might be saved by skipping some of the lower volume stopgxiimple if an Express train
skipped Royersford, Norristown and Temple University it cgetdo Philadelphia in just one hour.

Exhibit 611: Station Volumedy Yearfor Option 2(millions of passengers)
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Restoring Passenger Rail Service to Berks County, PA

Exhibit6-12 shows the segment loadings for Option 2. This chart is related to the Station volume chart,
the key difference being that ghows the cumulative number gfassengersaboard the train for each
segment of its route. Ridership grows as far as Norristown,then it declines slightly because more
people are forecasted to get off the train in Norristown than will board it. (Fbekville, Md. Station stop

on the MARC Brunswick line exhibits similar behavior since riders can transfer to the Red Line subway
there. So,this is not an unusual pattern for a suburban stop that provides a connection to a rail transit
system.)

Exhibit6-12 alsoshows the number of riderSom the Readingo Philadelphiecorridor whoare traveling
beyond Philadelphia to NEC destinationdearly amillion annual riders are going to NEC destinations
beyond Philadelphia The forecast is that north vs. sditound connecting rideship would be almost
evenly split in Philadelphia with the number of riders heading north onliathligireater than the nuiner

of southbound riders.

Exhibit 612: Segment Loadings by Year for Optiorfrgillions of passengers)
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Exhibit 613 showsforecastedoverallmarket sharegor the PhiladelphieReadingCorridor in 2040. The ail
travel market shards 5.7%. Auto trips still dominate the travel markatthough | dzii Badkéet sare

drops from 99% t094% due tantroduction ofthe new rail service.

Exhibit 613: 2040 RailMarket Share
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Exhibits 614 illustrate the sources of the rail trips for theorridor in 2040 90% of rail ips would be
diverted fram auto while only 4% would be diverted from bus. Induced demand or newly generated trips
due to the access improvement provided by the rail passenger system, would amount to 5.7% of rail
forecasted tripslt should be noted however that driving still doraies the future travel market because

it is the most popular travel choice in the corridor.

Exhibit 614: 2040 Rail Trip Sources Forecast

4.1% 5.7%

m Car
m Bus

m Induced

¢t9fpaz LyOO® Wdzf & HAHnN t 3 Snuc



Restoring Passenger Rail Service to Berks County, PA

con Sy OKYI NJ

The forecastedridership of the Reading service has been compared toattteal performance of he
Harrisburg/Lancaster Keystone servic&his is because there are many paralleétween the existing
Keystone service ankdow a new service to Readingould likelybe structured. e parallels extend to
both the intercity and commuter components of tipegoposed operation
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Exhibit 615: Keystone Corridor Ridership Comparison

N~— —— — e o
476 87 Yonkers = 4§

\ 80 /
PenrSylvania -~ -y A

Harrisburg /  Newark Liberty Iz p ;? L Sl
\ . 81 3 & =~
Mlddletown g/_\ etropa w e natl

| | Elizabeghtown { New Brunswick ) e
SO n P e
\ \ 2 ‘\ "
\ " Downingtown 2] ¢’ ?
> \ A j ceton Junctlo#
g\ = 7\ Coateswlle /' Paoli \ Ardmore f
/ Q“
) c. P L Trenton A
= ﬂ - VH - Q ginwells Heights 3
Lancaster @‘ ‘? L
North Phlladelphl g
Parkesbur i
83 9 —i‘ ‘DBhiladalnhia N x4 -s“

Five SEPTA stations ai
commuter zoneodo beyc

By comparison, th020 Option Zorecast for Reading service is for 1.&illion riders.Of these, 45
million are heading north on theNEC 0.34 million are heding south on the NEC, antkarly all the
remaining balancef 1.02 million ridersare heading to local Philadelphia destinations.

It can be seen that théorecastdistribution of ridership on the Reading serviceésy similar to the
existing leystone grvice.
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Restoring Passenger Rail Service to Berks County, PA

Exhibit 616 showsthe transportation geography of Southeastern Pennsylvania and how whiisaffect
the forecasteddistribution of riders connecting to the Northeast Corridor.

Exhibit 616: TransportationGeography of Southeastern Pennsylvania
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As a result, he forecast distribution oNEC connectingidership on the Reading serviogakes good sense,
considering the geographyf the corridor:
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Now considering options from Readinge see that Reading is more distant frafashington D.Cbut
closer to New York thais Lancater:
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Restoring Passenger Rail Service to Berks County, PA

By contrast consider thehypothetical case of arail service restoration from Bethlehem, PA to
Philadelphia We see thaBethlehem is more distarftom Washington D.C., but even closer to New York
than is Reading:
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This shows that the change in proportion of connecting riders heading north vs. south on the NEC will
depend upon where the riders are coming from. It shows that the Washington D.C. connecting market is
essentiallylost to the Keystone sernwdcand that the New York market would be lost to a Bethlehem
service. Howevelthe Reading service is geographically positioned such that it can attract NEC connecting
riders headedoth north and south. This clearly enhances thiership potential of the route.

In terms of comparing the Keystone vs. Reading routes in terms efipat for SEPTA commuter service,
as already noted,hte ridership of the Schuylkill Township station, currently plantedye located at
Perkiomen Jurtion, could be doubled ifinother station weredevelopedacross the riveiat Oaks. This
would raise theoverall forecast for SEPTA commuter ridersfoiPhoenixvillefrom 1.00 to 1.25 million
annual trips. TEMS Option 2020 forecast for the Phoenixvilléasion is 0.39 million trips. If SEPTA would
pick up 0.25 milliorof the trips corresponding to thiocal PhoenixvillePhiladelphia riders, then:
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The conclusion is that there are many similarities between the propd¥egiding arvice and the existing
Keystone service, so the Keystone service can provide an effective model for the development of a new
passenger radervice to ReadingThe main difference is that Reading will generate more riders heading
south on the NEC towardsBaltimore and Washington than does the current Keystone service. Since
Amtrak needs riders south of Philadelphia to help fill its trains, this is a very good thing from an Amtrak
perspective. It will be important however to ensure effectived aronveniat rail connections at 30

Street both north and south, including the possible development of-thuough services in both
directions.
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Operating costs were calculated faxah year the system is planned to be operational usjpperating cost
drivers such as passenger volumes, train miles, and operating hasirsl the case of the Midwest
Regional Rail Initiative (MWRRI) and Ohio Hub studies, the aindevédopan affordeble set of options
that provide good service at a reasonabtest

T PRLISNI o yab U/KR3RR f 2 3 &

his section describes the builth of the unit operating costs that have been used in conjunction

with the operating plans, to project the totalperating ost of each corridor option. A costing

framework originally developed for the Midwest Regional Rail System (MWARRSuUbsequently
applied to the Northeast Corridor (enhancing it with additional elements such as electric locorantive
catenary maintenan@ costs)was adapted for use in this stud¥his analysihas also been validated
against current Amtrak Passenger Rail Investment and Improvement Act of 2008 Costs (PRIIA) costs as
used by Amtrak and States for costing the provision of interdtl serices PRIIA costs differ from
standard MWRRS costs since PRIIA costs tend to include a larger share of allocated fixed (or overhead)
costs than what the MWRRS methodology called for. However, in all other respects the PRIIA and MWRRS
costing famework hae been demonstrated to produce comparable results

Following the MWRRS methodold§ynine specific cost areas have been identified. As shown in Exhibit
7-1, variable traiamile driven costs include equipment maintenance, energy and fuel, and train and
onboard service (OBS) crews. Passenger miles drive insurance liability, while ridership influences
marketing, and sales. Fixed costs include administrativéscegation costs, and track and rigbt-way
maintenance costs. Signals, communications and poweply are included in track and rigbf-way

costs.

Thisdetailed costingframework enables the direct development of costs baseddoactly controllable

and routespecificfactors and allows sensitivity analyses to be performed on the impact of specifst
drivers. It also enables direct and explicit treatment of overhead cost allocations, to ensure that costs
which do not belong to a corridor are natappropriately allocated to the corridor, as would be inherent

in a simple average ceper-train mile approach. It also allows benchmarking and direct comparability of
ReadingPhiladelphiaorridor costs with those developed by other rail studies acrbgsrtation, including
those with which the proposed corridor route would connect.

c2ff2p GKS fAyla dzyRSNI @aawRBSAGI WSIA2y I wkAf LYAGAFGABS o
http://www.dot.state.mn.us/planning/railplan/studies.html
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Type of Cost Drivers Cost Categories
Equipment Maintenance
Train Miles |I~ Energy & Fuel
. Train & Engine Crews
. Exhibit 7-1: ) Variable On Board Service Crews
Operating Cost Categories and Passenger M”es"‘ Insurance Liability

Primary Cost Drivers

Ridership II‘ Sales & Marketing

Overhead Service Administration
Fixed Cost II‘ Track & ROW Maintenance

Station Costs

Operating costs can be categorized as variable or fixedegaibed below, fixed costs include both Route
and System overhead costs. Route costs can be cldariified to specific train services but do not
change much if fewer or additional trains were operated.

1

Variable costs change with the volume of atyivand are directly dependent on ridership,
passenger miles or train miles. For each variable cqstingipal cost driver is identified and used

to determine the total cost of that operating variable. An increase or decrease in any of these will
directlydrive operating costs higher or lower.

Fixed costs are generally predetermined, but may be infludrime external factors, such as the
volume of freight tonnage, or may include a relatively small component of actlviitgn costs.

As a rule, costs ideified as fixed should remain stable across a broad range of service intensities.
Within fixed costs & two subcategories:

0 Route costs such as track maintenance, train control and station expense that, although fixed,
can still be clearly identified at éroute level.

o Overhead or System costs such as headquarters management, call center, accounting, lega
and other corporate fixed costs that are shared across routes or even nationally. A portion of
overhead cost (such as direct line supervision) may ibectlly identifiable but most of the
cost is fixed. Accordingly, assignment of such costs becomeBoaatmn issue that raises
equity concerns. These kinds of fixed costs are handled separately.

Operating costs have been developed based on the follopiamises:

1

Based on results of recent studies, a variety of sources including suppliers, currentoogiera
histories, testing programs and prior internal analysis from other passenger corridors were used
to develop the cost data. However, as the gatvice is implemented, actual costs will be subject

to negotiation between the passenger rail authoritydathe contract rail operator(s).

Freight railroads will maintain track and rigbftway that they own, but ultimately, the actual
cost of track mairgnance will be resolved through negotiations with the railroads. For this study,
a track maintenance coshodel will be used that reflects actual freight and passenger railroad
cost data.

Maintenance of train equipment will be contracted out to the equiprhsupplier.

Train operating practices follow existing work rules for crew staffing and hours of service.
Average operating expenses per tramile for train operations, crews, management and
supervision were estimated through a bottorap staffing approae based on typical passenger
rail organizational needs.
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The MWRRS costing framework was originally dewldp conjunction with nine states that comprised
the MWRRS steering committee and with Amtrak. In addition, freight railroads, equipment manufacturer
and others provided input to the development of the costs. However, the costing framework has been
validated with recent operating experience based on publicly available data from other sources,
particularly the Midwest 403B Service traifdorthern New9 y 3f | yR t F aa Sy 3SNJ wl A€
Downeasterand Northeast Corridor High Speed Raists and data on lllinoispassenger raibperations

that was provided by Amtrak. It has been updated and brought2620costing basis.

The original concepior the MWRRS was for development of a new service based on operating methods
directly modeled after stat®f-the-art European rail operating practice. Along with anticipated economies
of scale, modern train technology could reduce operating costs whenpaoed to existing Amtrak
practice. In the original 2000 MWRRS Plan, European equipment costs were measdtegercent of
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adopting an Amtrak cost strtire for financial planning does not suggest that Amtrak would actually be
selected for the corridor operation. Rather, this selection increasesléxéility for choosing an operator
without excluding Amtrak, because multiple operators and vendors heillable to meet the broader
performance parameters provided by this conservative approach.

TOMEMNR I 6fS / 2aida

Variable costs include those that ditty depend on the number of traimiles operated or passenger
miles carried. They include train equipmemtaintenance, train crew cost, fuel and energy, onboard
service, and insurance costs.

TOGMOM ENI AY 9ljdzZA LIYSyd al AydSy

Equipment maintenance costs include all costs for spare parts, labor and materials needed to keep
equipment safe and reliable. The t®snclude periodical overhauls in addition to running maintenance. It
also assumes that facilities for servicing and maintainingiigent are designed specifically to
accommodate the selected train technology. This arrangement supports more efficiemtoageffective
maintenance practices. The MWRRS study developed a cost of $9.87 per train mile feseaB0ain in

2002. Thisast was increased tol¥.30per train milefor a dual mode diesel/electric train 2Q20.

TOMPMDPH YRNIONVWAAYS&EA/ NSg [ 24
The train operating crew incurs crew costs. Following Amtrak staffing policies, the operating crew would
consist of an engineen conductor and an assistant conductor and is subject to federal hours of service
regulations. Costs for the crew includelag, fringe benefits, training, overtime and additional pay for
split shifts and high mileage runs. An overtime allowance is ieduas well as scheduled tirodf,
unscheduled absences and time required for operating, safety and passenger handlinggtr&ringe
benefits include health and welfare, Federal Insurance Contributions Act (FICA) and pensions. The cost of
employee injuryclaims under Federal Employers Liability Act (FELA) is also treated as a fringe benefit for
this analysis. The overall fge benefit rate was calculated as 55 percent. In addition, an allowance was
built in for spare/reserve crews on the extra board.

Crew costs depend upon the level of train crew utilization, which is largely influenced by the structure of
crew bases and anprior agreements on staffing locations. Train frequency strongly influences the
amount of heldawayfrom-hometerminal time, whichoccurs if train crews have to stay overnight in a
hotel away from their home base. Since a broad range of service freq@eanid speeds have been
evaluated here, a parametric approach was needed to develop a system average per train mile rate for
¢t9a{z LyO® Wdzf @ HAHAN t 3% pr
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crew coss. Such an average rate necessarily involves some approximation, but to avoid having to
reconfigure a detailedcrew-staffing plan whenever the train schedules change, an average rate is
appropriate for a Feasibility study. A more specific and detailegl lefvassessment would be appropriate

for an investmengrade study For this study, aalue of $.13 per train mile was asmed This is a
moderate level of crew cost that still includes the need for some away from home layover.

TOMPM Ploy K dByY S NH &

An average consumption rate of 2.42 gallons/mile was estimated for antdtD 300seat train, based
upon nominal usage rated all three technologies considered in Phase 3 of the MWRRS $tus/. cost
of $9.12per train mile is being assumédr the diesel portion of the route and for the electrified territory
east of Norristown, costs of half that amount or $4.56 per traiterfor electric supply to the dual mode
train.

TOMOMdn hYNBAORE O6h. {0
Onboard service (OBS) costere not induded in the current analysis because Amtrak does not provide

the services on its Harrisburg Keystone trains. However, the discusstha obsts will be retained here
to explain how the assessment might be done if it should be required in the future.

OBSare those expenses for providing food service onboard the trains. OBS adds costs in three different
areas: equipment, labor and cost gbods sold. Equipment capital and operating cost is built into the cost

of the trains and is not attributed to food aaing specifically. The goal of OBS franchising should be to
ensure a reasonable profit for the provider of -board services, while maiaining a reasonable and
affordable price structure for passengers. In previous studies, it has been found that the &g&gining

OBS profitability is selling enough products to recover the train mile related labor costs. For example, if
small 206seattrains were used, given the assumed OBS cost structure, even with a trolley cart service the
OBS operator will be chatliged to attain profitability. However, the expanded customer base on larger
300-seat trains can provide a slight positive operating nrafgr OBS service.

Because the trolley cart has been shown to double OBS revenues, it can result in profitable OBS
operations in situations where a bistianly service would be hargressed to sell enough food to recover

its costs. While only a limited enu can be offered from a cart, the ready availability of food and
0SOSNI3ISa G GKS Odza i % ¥o6iniRasingsalds.iMary dustbmensIndprechig thes G NI G S 3
convenience of a trolley cart service and are willing to purchase food items thdtraught directly to

them. While some customers prefer stretching their legs and walking to a bistro car, othenmsstwill

not bother to make the trip.

¢tKS O2ai 2F 3J22Ra &a2tR Aa SadGdAYFGSR & pnbiliSNOSy i 27
reports. For Bbor costs, including costs for commissary support and OBS supenasidamermediate

value of #.23per train milehas been estimatedThis is a moderate level of crew cost that includes the

need for some away from home layover.

ThRSasS Oz2aidia NS ISySNrftfte Oz2yaraidSyd gAGK !'YOINr{1Qa €S
bistro car sendes. However, this study recommends that an experienced food service vendor provide

food services and use a trolley cart approach. Atkehnical requirement for providing trolley service is

to ensure the doors and vestibules between cars are designadide a cart to easily pass through. Since

trolley service is a standard feature on most European railways, most European rollingstesigned to

accommodate the carts. Although convenient passageways often have not been provided on U.S.
equipment, tke ability to support trolley carts is an important equipment design requirement for the

planned service.
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Liability costs were estimated.516¢ per passengemile, the same rate that was assumed in the earlier
MWRRS study brought t802Q Federal Employees Liability Act (FELA) costs are not included in this
category but are applied as an overhead to labor costs.

TheAmtrak Reform and Accountability Act of 1997 (§16dginally providedor a limit of $200 Million on
passenger liaktly claims.In 2015, that limit was raised to $295 MillifnAmtrak carries that level of
excess liability insurance, which allows AmtraKully indemnify the freight railroads in the event of a ralil
accident. However, a General Accounting Oft@A0) review concluded that this liability cap applies to
O2YYdzi SNI NI At NPl Ra & ¢Sttt Fa (2 ! Yidbty dappmay Fso (i K S
apply toother passenger rail operators as wetlis recommended that qualified legadivicebe soughton

this matterto determine whetherSEPTAr any other prospective perator would be similarly protected

under this law

TOPMHA ECSR w2 dziS / 2aida

This cost category includes those costs that, while largely independent of the number ofmitain
operated, can still be directly associated to the operation of specific routes. It includes such costs as track
maintenance, which varidsy train technology, and station operations.

TOMPH OM CNI-DRF I 8 yR2 wih &8 K
Currently, it is industry piice for passenger train operators providing service on fre@yted rightsof-
way to pay for track access, dispatching and track maintend®ates for all these activities are ultimately
based upon a determination of the appropriate costs that resudtrf negotiations between the parties.
The purpose here is to provide estimates based on the best available information; however, as the project
moves forward, additional study and discussions with the railroads will be needed to further refine these
COsts.

The costing basis assumed in this report is that of incremental or avoidablé’cistshared tracks. The
passenger operator, however, mustike full cost responsibility for maintaining any tracks that it must add
to the corridor either for its own use, or for mitigating delays to freight traifst the purpose of this
assessment itsiassumed that the passenger rail system would take futlresponsibility for maintaining
one of the Norfolk Southern tracks between Norristown am@dng, andt has been assumethat it will

pay SEPTA an access fee on atndle basis equivalent tavhat SEPTH required to payAmtrak when it
runs onNortheast Gorridor trackage

The following cost components are included within the Track and Rigitay category:

1 Track Maintenance CostLosts for track maintenance were estimated based on -Zeta's
January 2004 draft technical monograph Estimating Maiatee Costs for Mixed Higbpeed
Passenger and Freight Rail Corridbr&ZetaTech costs have been adjusted for inflation2@2Q
However, Zetalech's costs are conceptual and subject to negotiation with the freight railroads.
For this study it is assurdehat the passenger service would pay the full cost for maintaining one

38 Seehttps://www.nbcnews.com/news/usmews/amtrakderailmentliabilitiescapped200-million-due-1997law-n831071

3% Seehttp://www.gao.gov/highlights/d04240high.pdf

40 Avoidable cos are thosehat are eliminated or saved if an activity is discontinued. The term incremental is used to reference
the change in costs that results from a management action that increases volume, whereas avoidable defines the chasge in cost
that resultsfrom a managment action that reduces volume.

41 ZetaTech, a subsidiary of Harsco (a supplier of track maintenance machinery) is a rail consulting firm who specializes in
development of track maintenance strategies, costs and related engineering econ&@aéa sumng of this report at
http://onlinepubs.trb.org/onlinepubs/trnews/trnews255rpo.pdf The full report is available upon request from the FRA.
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of the two Norfolk Southern track3 his has been estined as $23,670 per year #se operating
and $33,159 pemile as the capitatomponent ofcost. The capital component is sulgjeto a
ramp-up period of several years after a major project has been completed.

1 Dispatching Costs and Ouwif-Pocket Reimbursenmt. Passenger service must also reimburse a
freight railroad's added costs for dispatching its line, providing employee effigitests and for
performing other services on behalf of the passenger operator. If the passenger operator does
not contract a feight railroad to provide these services, it must provide them itself. As a result,
costs for train dispatching and control aireurred on dedicated as well as shared tracks and are
now shown under a separate "Operations and Dispatch" cost catedwigis $0.56 per train
mile.

1 Costs for Access to Track and RigifitWay. Access fees, particularly train mile fees incurred as
an qoerating expense, are specificaixcluded from this calculation because it is assumed that
GKS LI 2aSy3ISNI NIM(G 2% A0S YNMAKE ®@dDd@zaS GKS GNI O
Contribution to the Norfolk Southern to reduce the ongoing operating costs
1 SEPTA Track Chargé®r using SEPTAnfrastructure from Norristowninto Philadelphia, access
charges were estimated at thee rate at which SEPTA has to pay Amtrak when it runs over
Amtrak. This was assessed at $24.41 per train mile for asg@train.

TOMPHPHIAZ2Y hLISNY 0A2Y A
A simplified fare structure, heavy reliance upon electronic ticketing and avoidance of a reservation system
will minimize station personnel requirements. Station costs include personnel, ticket machines and station
operating expenses.The cost for unstaéfd stations covers the cost of utilities, ticket machines, cleaning
and basic facility maintenance, costin§8873 per year Volunteer personnel such as Traveler's Aid, if
desired could staff these station€onsistent wih modern approaches it is assumgeidat the local
O2YYdzyAGASE 62dz R adlFFF (GKS aidl A2y dzaAy3a ¢NI gSt SND:
station services would be provided by the local communities.

TOM PHEPDI SY hISNKSIR /2aia
The category bSystem Overhead largely consisfsService Administration or management overheads,
covering such needs as the corporate procurement, human resources, accounting, finance and
information technology functions as well as call center administration. A stdomk administrative
organizationappropriate for the operation of a corridor system was developed for the MWRRS and later
NEFAYSR F2NJ GKS hKA2 | dzo addzZRASad ¢KAA 2NBIFYATFGAZ2YL
and had a fixed cost of Million plus $1.43 per traimile (in 2002) for added staff requirements as the
system grew. Inflated to 2D, this became $2.8 Million plus .92 per train mile. However, the Sales
and Marketing category also has a substantial fixed cost componenadwertising and call center
experse, adding another 33 Million per year fixed cost, plus variable call center expense&Baft per
rider, all in 2@0 dollars. Finally, credit card (1.8 perceot revenue) ad travel agency commissions (1
percen) areall variable. In addition, theystem operator was allowed a 10 percent markup on certain
direct costs as an allowance for operator profit.

42 In the MWRRS cost modehll centercosts were built up directly from ridership, assuming 40 percent of all riders call for
information, and that the average information call will take 5 minutes for each round trip. Call center costs, therefore, are
variable by rider and not biyain-mile. Assuming some flexibility for assigning personnel to accommodate peaks in volume and a
20 percent staffing contingency, variable costs came to 57¢ per rider. These were inflated to 66¢ per rider in $2008 and now
78.1¢ per rider in 2Q0.
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Therefore, the overall financial model for a staaldne organization has1%.1 Million ($12.8 + $3.3

Million) anrually in fixed cost for adminisdtive, sales and marketing expens8fce this service sted

on an incremental basis thel$.1Million in fixed administrative, sales and marketing expensesplaced

by a benchmarkedPRIIA overhead allocatioof $4.72 per train mile. Thiprovides for an equivalent
O2yNROGdzGA2Yy (G2 GKS GNYXYAY 2LISNI G2NRE& 28SNKSIFR O02aido

The 49.92 per train mile cost for incremental managementf§ is still included however bringing the
administrative cost per train mile up to $6.65heTvariable call center78.1¢ per rider), credit card and
travel agency commissions (combined, geBcent of revenueyariable costs are directly applied based on
the ridership and revenue cost drivers.

TOM®POQISNI GAYy3a /280G . NSIF|{R2S%

Exhibit7-2 givesa breakdown of projecte@020 operating costs foan option that run8 daily round trips

to Readingat 79-mph. Assuming that the system pays the full maintenance cost for one track from
Readingo Norristownand pays SEPTA the same rate that Amtrak clsapge trairmile, total operating
costsfall in the range of 30 million per year. For the 79mph option this comes t868.59per TrainMile

for a 325-seat train.12% of this costvould befor infrastructureand SEPTA track access fees

Exhibit 7-2: 2020 Operating CosBreakdownfor 8 Round Trips

1% m Train Crew
3%\4% m Equipment
m Fuel
7%\ m NS Track
B SEPTA Track + Caten
m Insurance

Call Ctr Variable
T-Agent and CC Com
Stations

TOTAL ANNUAL COST

= Admin and Mgt
5% $20 MILLION

Operation & Dispatch
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This chapter presents a detailed financial and economic analysis fé&tetading to Philadelphi@rridor,

includng key financial measures such as Operating Surplus and Operating Ratio. A detailed Economic
Analysis was carried out using criteria set bytthe 1997 FRA Commercial Feasibility Study including key
economic measures such as NPV Surplus and Benefig@istat a 3 percent discount rate which are also
presented in this chapter.

yOM YV i N2 RdzOoa 2 V

wo measuresOperating Raticand Benefit Costatio will be assessed her® evaluate the
economic returns of theReadingPhiladelphiarail system.The finandal performance of the
system reflected by the Operating Ratis a key driver of the economic evaluatisince it
strongly influences the ability to franchise the operation of the system to the private sector
System Revenuesiclude the fare box reveras and revenues from onboard sal€yperating
Costsare the opeating and maintenance costs associated with running the trdihe
Operating Ratidés definedas Revenues/Costs.

1 Operating Rati® as calculated here include direct operating costs orDperating ratio
calculations do not include capital costs, depreciatiw interest.

1 It should be noted that freight railroads and intercity bus companies typically define it as the
reciprocal Costs/Revenues.

Bythis analysis, a positive operating ratio doex imply that a passenger service daifly coverits capital
costs, buthaving a positive cash flodoesat leastallow the operation to be franchised arrdn by the
private sector. This requirement of tHERACommercial Feasibility Stugyts passengerail on the same
basis as other modesf transportation, such as intercity bus and air, where the private sector operates
the system but does not build or own the infrastructure it usesher modes dgay acess feesor using

the infrastructure, which syports some cost recovery which varies by moder apassenger rasgystem
track access costsould fall into this categoryAll calculations are performed using the standard financial
formula, asfollows:

Financial Measure
Financial Revenues (by year or PV)

Operating Ratio =
Operating Costs (by year or PV)

Econom¢ Measures;

Net Present Value = Present Value of BenefitPresent Values of Costs
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Benefit Cost Ratio = Present Value dBenefits

Present Value of Costs

Present Value is defined as:

PV = B —
Where:

PV = Present value of all future cash flows

G = Cash flow for period t

r = Discount rate reflecting the opportunity cost of money

t = Time

Benefit Cost ratisgequiresRS @St 2 LIYSy (I 2 Toy-year fidhhBalcaBdCedofoinic EetBrisiNwhich

are then discounted to the base year to estimate present values (PV) over the lifetime of the {rojact
terms of Economic Benefits, a positive\N&nd Benefit Cost Ratio imply that the project makes a positive
contribution to the economy. Consistent with standard practice, Benefit Cost ratios are calculated from
the perspective of the overall society without regard to who owns particular assetivesc specific
benefits or incurs particular costs.

By comparison, the Opeliag Ratio can be presented either on a specific yeayear basis, or it can be
summarized based on the discounted values of operating revenue and operating cost, and preseaited a
single number for the entire life of the project.

1 If the operating surpus is positive the system will not require any operating subsidy, and it will
even be able to make a contribution towards its own Capital cBstause the system is
generating a positive cash flow, a Privdéteblic Partnership or other innovative finang
methods carbe used to construct and operate the system. This absolves thedoeatnmental
entity of any need for providing an operating subsidy but more than this, it is not uncommon for
the operating cash flow to be sufficient to cover the logagbital match requirement as well.

1 If the operating surplus is negativehe system will not only require a grant of capital to build
the system, but in addition it will also require an ongoing operating subsidy. An operating subsidy
not only prevents the mject from beng a Public Private Partnership, but casts doubt on the
efficiency of the system and the reason for the project. In addition, a subsidy will reduce the
economic performance of the system as it will actually offset part of the economic kepéthe
system (e.g. Consumer Surplus, Environmental Benefits). This will depress the Benefit Cost ratio
as well If the subsidy is not too great and the capital cost is not too high, in some cases it may
still be possible to maintain a positive Ben@ibst ratio. Buthe larger the subsidy and the higher
the capital cost, the harder it is to show a positBenefit Cost ratio. It is not uncommon for slow
passenger rail systems to fail both FRA's Operating Ratio and Benefit Cost criteria.

4 Forthis analyss, a 25year project life from 2025 to 2050 was assumed, wiflvayear implementation period from ZD-
2024. Revenues and cost cash flows were discounted to th@2fse year using 3 and 7 percent discount rates. The 3 percent
discount rae reflects the real cost of money in the market as reflected by the long term bond markets (5 percent).
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A demandside economic evaluatibas beencompleted for all three of Options for which a ridership and
revenue forecast were assessékhis followed typical financial/economic cash flow analysis, and USDOT
Tiger Grant guidelines, as ivas OMB disamt procedures for the economic analysis. The analysis was
completed using data derived from the Ridership and Revenue Analysis, the Infrastructure Analysis, and
the Operating Analysis. This provided

1 System Revenues: Fare box, onboard freight railroad revenue
1 Operating Costs: Operating and maintenance costs
1 Capital costs: Infrastructure costs
In addition, the Economic Analysis calculated other factors that are required for the analysis.

Consumer Surplusbenefit to system users

HighwayCongestion Sangs- benefits to road users of less congestion
Airport Delay Savingdenefits to air travelers

Safety Benefits benefit of less accidents

Reduced Emissiondenefit of lower emissions levels

=A =/ =4 =4 =4
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The analysis projects8avel demand,operating revenues and operating and maintenance costs for all
years from 2025 through 2050. The financial analysis has been conductedliterms using constant
2020 dollars. Accordingly, no inflation factor has been inclydadd real dscounting rate of 3and 7
percenthave beerused. Revenues and operating costs have also been projected in constant dollars over
the time frame of the financial analysis. A summary of the key efficiency measure inputs are presented
below.

y dwdwA RINE K YR wS@SydzS C2NBOI aiz
Ridership and revenue forecasts were originally prepared for 20280,22040and 2®0. Revenues in
intervening years were projected based on interpolations, reflecting projected annual growth in ridership.
Revenues includedot only passenger fares, but also onboard service revenues.

y awbh F LIAGETE /23404
Capital costs 0$356 million range(being used as a Placeholder pending the completion of a capacity
analysis)include rolling stock, track, freight railroad rigbf-way purctase commutereasement fees,
bridges, fencing, signaling, grade crossings, maintenance facilities and staticovemants. A yeaby-
year implementation plan was developed which detailed the Capital cash flows and funding requirements.
These were the sam#or all options.Usingthese data, the Benefit Cost calculations were able to be
assessed. For the purpose ofgtstudy it is assumed that the Capital Costs will be spent ogeryear
period with the distribution shown in ExhibB-1 but for the purpse of this analysis it has been
compressed into a five year time frame, with the first two years comhi@aar80 percent of funds are
spent in the last four years of the implementation period as construction occurs.
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Exhibit8-1: Assumed Capital Spenddixibution
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Major operating and maintenance expenses include equipment maintenance, track anebfrghy
maintenance, administration, fuel and energy, train crew and other relevant expenses. Operating
expenses were estimatenh 2020 constant dollars so that they wédi remain comparable to revenues.
However, these costs do reflect the yday-year increase in expense that is needed to handle the
forecasted ridership growth, in terms of not only directly variable expenses ssclredit card
commissions, but also theerd to add train capacity and operate either larger trains, or more tnaiies
every year in order to accommodate anticipated ridership growth.

yhanbh a SN . SYSTA(a
The analysis of user benefits for this studybased on the measurement of Generalizeaist of Travel,
which includes both time and money. Time is converted into money by the use of Values of Time. The
Values of Time (VOT) used in this study were derived from stated preference surveys conducted in th
ChicageDetroit/Pontiac EIS and usedinK S / hat ! { {n adzZ GAY2RIf 5SYlIyR a2RSt
revenue forecasts. These VOTSs are consistent with previous academic and empirical research and other
transportation studies conducted by TEMS.

ConsumerSurplus: Benefits to users of the railystem are measured by theA R SNsEnGer surplus.
Consumer surplus is used to measure the demand side impact of a transportation improvement on users
of the service. It is defined as the additional benefit constsn(users of the service) receive frohet
purchase ofa commodity or service (travel)Consumer surpluses exist because there are always
consumers who are willing to pay a higher price than that actually charged for the commodity or service,
i.e., theseconsumers receive more benefit than ifleeted by the system revenues alone. The benefits
apply both to existing rail travelers as well as new travelers who are induced (those who previously did
not make a trip) or divertedrom a different modeto the passenger rail system.
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¢ KS w Yibancfakand economic analysis estimates passenger travel benefits (consumer surplus) by
calculating the increase in regional mobility, traffic diverted to rail, and the reduction in travel cost
measured in terms of gemalized cost for existing rail user The term generalized cost refers to the
combination of time and fares paid by users to make a trip. A reduction in generalized cost generates an
increase in the passenger rail user berefiA transportation improvemet that leads to improved
mobility reduces the generalized cost of travel, which in turn leads to an increase in consumer surplus.
Exhibit8-2 presents a typical demand curve in which Area A represents the increase in consumer surplus
resulting from cost avings for existing rail users adea B represents the consumer surplus resulting
from induced traffic and trips diverted to rail.

Exhibit8-2: Consumer Surplus Concept

Generalized
Cost
Consumer
Cl Surplus
A
© \

T1 T2 Trips
The formula for consumer surplus is as follays

Consumer Surplus (G ¢ G)*T1 + ((€¢ &)*(T2¢ T))/2

Where:

G = Generalized Cost users incur before the implementation of the system
G = Generalized Cost users incur after the implementation of the system
T = Number of trips before operation of the system

T2 = Number oftrips during operation of theystem

The passenger rail fares used in this analysis are the averagesédres each option.
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In addition to raHuser benefits, travelers using auto or air will also benefit from the rail invesst, since

the system will contribute to highway congestion relief and reduce travel times for users of these other
modes. For purposes of this analysiese benefits were measured by identifying the estimated number
of auto passenger trips diverted tail and multiplying each by the updated monetary values derived from
previous stated preference studies updated202Q

Highway CongestionThe highwayongestion delay savings is the time savings to the remaining highway
users that results from diveien of auto users to the rail mode. To estimate travel time increase within

the corridor, historical highway traffic volumes were obtained from the Statd<$@énd local planning
agencies. The average annual travel time growth in the corridor was estimétiedhe historical highway

traffic volume data and the BPR (Bureau of Public Roads) function that can be used to calculate travel time
growth with increasd traffic volumes.

Airport Congestion Delay Saving&irport Congestion Delay Savingsuld includethe airport operation
delay savin@nd air passenger delay saving, but since the share of air travel diverted to rail is practically
nonexistent in this caidor, this benefit was not assessed.

Auto Operating Cost (No#Business):Vehicle operating costasings for norbusiness travelers have been
included in the current analysis as an additional resource benefit. This reflects the fact that social/leisure
travelers do not accurately value the full cost of driving when making trips. As a result, the @snsum
surplus calculation for commuters, social, leisure and tourist travelers has not fully reflected the real cost
of operations of an automobile, but onlyé cost of gas. The difference between the cost of gas and the
full cost of driving reflects a reahvings that should be included in a Benefit Cost analysis.

Emissions:The diversion of travelers to rail from the auto mode generates emissions savirtgs. T
calculated emissions savings are based on changes in energy use with and without the proposed rai
service. This methodology takes into account the region of the country, air quality regulation compliance
of the counties served by the proposed rail\see, the projection year, and the modes of travel used for
access/egress as well as the Hmaul portion of the trip. Highway Reduced Emissions were estimated
from the vehicle miles traveled (VMT) and flight reductions derived from the ridership mbaekever

there were no forecasted reductions in airline flightéie assumption is that a reduction\MT or flights

is directly proportional to the reduction in emissions. The pollutant values were taken from the TIGER Il
Grant BenefitCost Analysis (BCRpsource Guidé.

Public Safety BenefitsPublic Safety is calculated from the diverted VehMites times the NHTSA
fatality and injury rate per Vehicle mile and then times the values of fatality and injury from the latest
TIGER IIl Grant Benefitst Analysis (BCA) Resource Guide.
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Both the Financial and Economgstlts are shown in Exhibits38through 87. Three options have been
assessed The results show that there is a very different result for each option, even though the only
difference between the second and third option is the level of fare charged & taters on the Reading

to Philadelphia rail service.

44 http://www.dot.gov/sites/dot.dev/files/docs/TIGER_BCA RESOE/RGUIDE.pdf
45 http://www.nhtsa.gov/
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Exhibit 83: Financial Results for OptionddlCommuter Rail

Discount Rate 3.0% 7.0%
Revenues

System Passenger Revenues $153.03 $62.90

On Board Senice Revenues $0.00 $0.00
Total Revenues $153.03
Costs

O&M Costs $247.64 $102.29

Total Costs $247.64  $102.29

Net Cash Flow from Operations
Operating Ratio

Exhibit 84: Economic Results for OptionglCommuter Rail
Discount Rate 3.0% 7.0%

Benefits to Users
Users Consumer Surplus $420.85 $172.00

Benefits to Public at Large

Highway Congestion Delay Savings (million 2020$)  $168.95 $68.95
Highway Reduced Emissions (million 2020$) $92.79 $37.87
Highway Safety Savings (million 2020%) $7.77 $3.17
Total Public at Large Benefits $269.50 $109.98
Total Benefits $690.35 $281.98
Costs
Capital Cost $264.04 $180.07
O&M Costs $247.64] $102.29
Cyclic Mtn $7.83 $2.63

Total Costs $519.52 $285.00

Benefits Less Costs $170.84
Benefit/Cost Ratio 1.33
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Discount Rate 3.0% 7.0%
Revenues
System Passenger Revenues $335.72 $138.00
On Board Senice Revenues $0.00 $0.00

Total Revenues $335.72 $138.00

Costs

O&M Costs $283.33 $116.96
Total Costs $283.33 $116.96

Net Cash Flow from Operations $52.39 $21.04
Operating Ratio 1.18 1.18

OEKAOX(19@2y2YAO wSaLdyf(iSsa NE-20NS Rh Ley2iyS NdOA (& wl A€

Discount Rate 3.0% 7.0%

Benefits to Users
Users Consumer Surplus $559.11 $228.94

Benefits to Public at Large

Highway Congestion Delay Savings (million 2020%$) $250.75 $102.29

Highway Reduced Emissions (million 2020$) $137.71 $56.18

Highway Safety Savings (million 2020$) $11.53 $4.70

Total Public at Large Benefits $399.99 $163.17|
Total Benefits $959.10 $392.11
Costs

Capital Cost $264.04 $180.07

O&M Costs $283.33 $116.96

Cyclic Mtn $7.83 $2.63
Total Costs $555.20 $299.66

Benefits Less Costs $403.89 $92.45
Benefit/Cost Ratio 1.73 1.31
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Exhibit 87: Financial Results for Option@Integrated Intercity Rail with Discounted Local Fares

Discount Rate

Revenues

Total Revenues

Costs
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3.0%

System Passenger Revenues $308.32

On Board Senice Revenues $0.00
$308.32

0&M Costs $293.33

Total Costs

$293.33
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7.0%

$126.74
$0.00

$126.74

$121.05
$121.05

Net Cash Flow from Operations
Operating Ratio

$14.99
1.05

$5.68
1.05

Exhibit 88: Economic Results for Option@Integrated Intercity Rail with Discounted Local Fares
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Discount Rate 3.0%
Benefits to Users
Users Consumer Surplus $585.12
Benefits to Public at Large
Highway Congestion Delay Savings (million 200$)  $256.97
Highway Reduced Emissions (million 2020$) $141.12
Highway Safety Savings (million 2020%) $11.81
Total Public at Large Benefits $409.90
Total Benefits $995.02
Costs
Capital Cost $264.04
O&M Costs $293.33
Cyclic Mtn $7.83

Total Costs

$565.20

7.0%

$239.28

$104.84
$57.58
$4.82
$167.23

$406.51

$180.07
$121.05
$2.63

$303.75

Benefits Less Costs
Benefit/Cost Ratio

Ly O

$429.82
1.76

Wdzf € HAHA

$102.76
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This chaptepresents the results of the Supplyside Economic Rent Analysis that paovidederstanding

of the potential impacts on employment, income, property values, and wealth at stations along the
ReadingPhiladelphiaCorridor. It also identifies how the tax ba is changed in the corridor, and the
increased tax payments that resuloi building the rail system at a Federal, State and local level.

phPMy O NP RdzOa 2 Y

In order to estimate the economic impact of tirReadingPhiladelphiaCorridor project, it is impdant to
understand the character of the different economic benefits that bargquantified.

Benefits will arise from the development and the presence of the passenger rail system. The impact of
these benefits will be significant both at a firm and houdehievel (see Exhibi®-1). However, it is
important to understand that thesets of benefits quantified in this report, assume equilibrium in the
economy. In order for the economy to be in equilibrium, the Supplyside Benefits must equal Demandside
Benefits Supplyside and Demandside benefits should not be added together in thesassnt of the full
benefits of the project, as they are merely two different measurements of the same beffefits.

g ¢ KS / KINOGSNI 2F GKS hoS

The model of the econoyi’ shows that an economy is circular in character, with two equal sidesh{Exhi
9-1).

On one side of the economy is the consumer sidéhe market for goods and servicesin which
consumers buy goods and services by spending the income earned by working for a commercial
enterprise. If a transportation investment improves tratghes and costs for individuals, it increases
consumer surplus. An analysis of the impact of a transpiortanvestment on the market for goods and
services quantifies the level of Consumer Surplus generated by a project, by showing how much time,
money ad resources individuals savehis was measured in the Demandside Cost Benefit Analysis.

The notion tha a transportation project will be worthwhile if travel is made more cost effective is based
on the idea that not only the cost, but also the travehd of a trip has value. Academic and empirical
research hasalso shown that this concept holds true forommuters and recreational travelers
Considerable research has been carried out to both identify the theoretical justification for value of travel
time and to quantify its value.

¥ SSY aArdKlyzZ 9o W/ 2aid .SySTAl !'ylrtearazQ bSg , 2Nl b,Y tNSISNIt
47See Samuelson, P. & Nordhaus, W. Economics. 14th Edition. New York: NG 802,
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Exhibit9-1: Simple Model of theEconomy

Revenue Spending

Markets for Goods
and Services

Goods Goods
and Firms sell .
Services Households buy RS
Sold Bought
FIRMS HOUSEHOLDS .
Investment Produce and sell goods Buy and consume Savings

and services goods and services
‘ Hire and use factors of Own and sell factors of -

production production

Labor

Inputs for Land and
Production Markets for Factors of Capital

Production

Firms buy
Wages, Rent Households sell

and Profit income

On the other side of the @mnomy is the market for factors of production. Most importantly, it is the
market for land, labor and capital, which individuals provide to firmsxchange for wages, rent and
profit. From the perspective of policy makers and the local community, tties &f the economy is very
interesting as it shows how investment in a new transportation infrastructure changes the productivity of
the economy by crating new business opportunities; and therefore, increases jobs, inc@maperty
valuesand wealth.

One of the most important aspects of the circular economy model is that it shows that any project has
two impacts, one in the consumer markethe benefis to travelers; the second, in the factor markets or
Supplyside of the econorffig which identifies lenefit to the community in terms of improved welfare
due to increases in jobs, income and wealth. The supplyside benefits can be quantified as the iincrease
Economic Rent. This is shown in Exigkit

For the economy to reach equilibrium, both setsbaefits must be realized. As such, the benefits of a
project are realized twice, once on the Demandside and once on the Supplyside. As a result, theoe are
ways to measure the productivity benefits of a transportation project; and theoretically, both
measurements must equal each other. This is a very useful property since in any specific analysis one
measure can be used to check the other, at least atagregate level. This is very helpful and provides a
check on the reasonableness of the estimatépmject benefits.

However, in assessing the benefits of a transportation project, it is important not to daoblet the
benefits by adding Supplysideé Demandside benefits together. It must be recognized that these two
sets of benefits aresimply two different ways of viewing the same benefit. The two markets are both
reflections of each other and measure the same thing. For example, if both setsefitbeequal $50
million, then the total benefit is only $50 million as expressed in twiterdint ways: travelers get $50
million of travel benefits and the community gets $50 million in jobs, income, and increased profits. As a
ripple effect (or transferpayment), the economy also gets an expanded tax base and temporary
construction jobs.
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Therefore, if a given transportation project is implemented, equivalent productivity benefits will be seen
in both the consumer market for goods and services (as the@oy benefits from lower travel times

and costs); as well as in the Supplyside factor marki@ the Supplyside side market, improved travel
efficiency is reflected in more jobs, income and profit. Therefore, for a given transportation investment,
the sane benefit occurs on both sides of the economy. In the consumer markets, users enjoy Haveadr t
costs and faster travel times. On the Supplyside of the economy, the factor markets take advantage of the
greater efficiency in transportation. As a result,thbcsides of the economy move to a new level of
productivity in which both sides of the ecomy are balanced in equilibrium.

Improved efficiency will generate Supplyside spending and productivity benefits that have a very real
impact on the performance ofhe local economy. The method that develops estimates of productivity
jobs and wealth creabn is an Economic Analysis. It measures how the performance of a new
transportation investment raises the efficiency of the economy. This efficiency improvemenesieas

and income, and raises local property values to reflect the improved desiraffilising or working in the

area.

Exhibit9-2: Relation between Consumer Surplus and Economic Rent in the Economy

Reduced Transportation Prices
Increased Consumer Surplus

Demand Suppl
00G . = Investment
Consumer Demand Market Service Retail
Household Agrii:u_lture
L Mining |
Supply Market
Orsg::: f Manufacturing
Exports
0 Imports
Supply Demand

Reduced Transportation Costs
Increased Economic Rent

~
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The Eonomic Rent theory builds from the findings of Urban Economics and The Economics ofrLocatio

that support Central Place ThedfyCentral Place Theory argues that in normal circumstances, places that
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particularly jobs, income, and propertyalue. There is a relationship between economic rent factors (as

represented by employment, income, and property value) and impedance to travel to market centers (as

WaSGOFItFE ! d9d W902y2YAO wSyidyY ! bS¢ 5AYSyarzy Ay GKS 902y2YA0 99
Annual Meeting, January 16, Washington, DC, 1992.
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measured by generalized cost). As a result, lower generalized costs associated withpartragstem
investment lead to greater transportation efficiencies and increased accessibility. This, in turn, results in
lower business costs/higher productivity gndonsequently, in an increase in economic rent. This is
represented by moving from point V1 to point V2 in Ext9k® as a result othe improved accessibility as
measured by moving from GC1 to GC2.

Exhibit9-3: Economic Rent lllustration

Economic Rent
Factors (e.g.,
Income,
Property Values,
Employment,
Taxation
Revenue)

Vs,

<€—— Economic Rent Curve

\Y

1

v

0 GC

) GC, Generalized Cost

It should be noted that the shape of the economic rent curve reflects the responsivéslasscity) of the
economy to an improvement in accessibility. Large cities typically have very large economic rent activity
(represented by a steep Economic Rent Curwdich indicates that a project improving transportation
accessibility will have aggiificant economic impact; smaller communities have less economic rent activity
(less steep curves), and rural areas have very flat curves that indicate lower ecomspungiveness.
Similarly, depressed areas will experience flatter curves than betfearefis. This is due to factors not
directly related to transportation, such as level of education, population structure and industrial structure.
A significantly improed transportation provision may bring a useful contribution to alleviating the
problemsfaced by disadvantaged areas, but will not by itself solve the economic issues and problems that
these areas face&See Exhibig-4.

Exhibit9-4: Representation of Difrent Economic Rent Curves by Strength of Economy

A
Economic Rent
Factors (e.g.,
Income,

Property Value Strong Economy (Elastic)

Medium Economy (Medium Elasticity)

Weak Economy (Inelastic)

0 Generalized Cost'

Urban ————  » Rural
Increasingly Poor
Accessibility

¢t9a{z LyO® Wdzf & HAHnAN t 3% po




Restoring Passenger Rail Service to Berks County, PA

Finally, the strength of the relationship between generalized cost and econontargas established by
calculating the relationship between economic rent factors and generalized cost weightbé bBynount

of trips completed for the particular region of study. This ensures that when calculating the Supplyside
effect of a transportatn improvement, real gains in accessibility that benefit a large number of users,
produce greater Supplyside bengfithan projects that provide real accessibility gains for a small number
of individuals.

The mathematical expression of the Economic Rem¢€is therefore:
SE=GC
Where:

SE- Economic rent factorg i.e., socioeconomic measures, such as: employtrianome,
property value of zone i;

GGC- Weighted generalized cost of auto travel for all purposes from (to) zone i to (from) other
zones in the study area;

3o - Calibration pararaters.
b5 G { 2dzNDOSa yR { (dzRé

For the economic impact stugdyones developed in thReadingPhiladelphiaCorridorwere adopted as
shown in Exhibi9-5.

Exhibit9-5: Zonal System used for the Purpose of the Study
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In orderto estimate the economic impachase year 2P0 socioeconomic database established in the
ridership and revenue study were used for the supplyside model calibration, and socioeconomic forecasts
were used in calculating supplyside benefits in the 30 yeaogdrom 2020 to 2050.

This information enabled TEMS to use the rail networkupfto 79-mph service from Reading to
Philadelphia, and up to 12®mph in the Northeast Corridor ashown in Exhibit9-6 to establish
transportation service improvements for thenes in the corridor, and to calculate both the current and
future generalized costsE@mnomic Rents benefits were only calculated for the Pennsylvania stations,
which are the darker shaded stations in Exhib@&.9

Exhibit9-6: 110 MPH Passenger Rail therk

Reading to NYC/DC Train Times
(Minutes)

% e 2 ¥
’ G,,
%
o %
%, % / O Philadelphia
4, Q. % ®, 30% St
""5,,) o, % O %,  (4stations)
<, o, 3~ e 2y
2 e V. %
Q & 2 %
¢ N
X2 ®

(0)p)
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Economic Rent theory proposes that for a transportation project to have value there will be a strong
relationship between socioeconomic variables and accessibility. As such, the relationship between
accessibilityand income, employment, and property densin the Reading to Philadelphigail corridor
gl a OFfOdzZ F iSR GKNRdzZZK NBINBaarAzy +tylftearao ¢CKAA Yyl
economy to transportation improvements. ExhibBs7, 9-8, and 9-9 show the relationship establied

between accessibility and employment, income, and real property value, along with the statistical
measures indicating the strength of the relationship found.
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As can be seen in the relationship exhibitise trelationship betweeraccessibility and socioeconomic
characteristics is a linear relationship of the following form:

In (SE) =bo +b1 In (GG Equation 1
Where:
SE- Economic rent factor (socioeconomic variable) of zone i;

GG- Weighted generalizt cost of travel for abburposes from (to) zone i to (from) other zones in
the zone system;

bo andbl - Regression coefficients.

Exhibit9-7: Relation between Accessibility and EmploymentReadingPhiladelphiaCorridor

Exhibit9-8: Relation betweenAccessibility and Incomé the ReadingPhiladelphiaCorridor
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