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1.0

1.1 Overview

INTRODUCTION

VERSION 1.02

I his sCl:tion provides all uverview of the CSX Transp0l1ation, Inc. (CSXT) plan fur implementation of
positiH' train control (PTe) in accordance with the mandate of RSIA08, and the requirements of FRA's
PTe Final Rule. 49 eFR Part 236, Subpart I rI]. and in particular. &236. J 0 I I. I

CSXT \\ill be deploying a vital overlay PTe system as defined in §236.IOI5(e)(2). The Vital Electronic
Train Management System (V -ETMS®) Development Plan describes development of the WRE V­
ETMS~. an intemperable P Ie system developed in compliance with requirements and standards detined
through the Interoperable: Train Control ("ITC') industry effort. The deployment of V-ETMS l

011 csxr
lines will he referred to as Vital Communications Based Train Management (V-CBTM) and the two krms
will he used inten.:hallgeably in this document.

('his docll/nt:'"t is org.anized as klllO\vs:

S<:clion I
Section 2
Sc\.:lioll -'
Sed ion 4

Sl.:cliOIl 5

Section 6

Section 7

Section IS

Section 9

Section 10

S.::ction II

describes lhe general objectives. applicability, and scope of lhe PTCIP
lists applicable documents that arc referenced in this PTCIP
describes the PTC system technology being deployed
descrihes how CSXT intends to comply \... ilh § 236. J009(c) as required hy S
236.10 II (a)(2)
defines how CSXT will provide for intcroperabilit} between CSXT and all tenant
railroad,> as required by § 236. 101 1(a)(l)
descrihes how the PTe system will be implemented to address areas of greater risk
to the public and railroad cmployees belixe areas of lesser risk as re4uired by §
236.1011(a)(4)
defincs lht: se4uence. planned schedule, and decision basis for the line segments to
he c4uippcd. including the risk factors by lim~ segmCnl. as required by §
236.1011(a)(5).
identities the rolling stock that will be equipped with the PTe technology. a
proposed schedule for installation of PTe equipment on all identified rolling stock,
and communicate with tenant railroads.
identities the number of wayside devices required for each line segment and the
schedule to complete the installations by December 31, 2015, as required by §
236.101 1(a){?).
identities which track segments the railroad which CSXT designates as main line
and non-main line track. as required by *236.10 II (a)(8).
identifies and describes. to the extent applicable. CSXT's basis for determining
that the risk-based prioritization in Section 6 above is not practical as required by §
236.10II(a)(9)

: All rcfen:IKl'S /() lhe Code of Federal Regulations are to Title 49 erR
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Sed ion 12

Section I J

App..:ndic..:s A-F
Appendix F
Appendix G
Appendix H

contains the strategy lilr <.:onsidcration of rull system-wide deployment or PTe
systems beyond those line segments required to be equipped under 49 CFt{ Part
236. Subpart I. including the criteria that will be applied in identifying any such
additional lines.
contains the Main Line Track Exclusion Addendum (MTEA) as deiined hy
*236.1019.
Railroad Agreements
Review of Previous Applicable Studies
CSXT PTe Implementation Cutover Phase Detail
Sample l.cHer or Understanding Provided to Tenant Railroads Operating on CSXT
PTe Ira..:" Without Passengers

Organizationational Relationships

This section outlines the management organi72tional struelUre for development and implementation or
PTe at CSXT.

1.1.1.1 PTe Organization

P Ie on CSXT is managed on a day-to-day basis by tht: PTe Leadership Team which is -:omprised of
Project Owner (lS well as members of the FilHlIH.:e. Technology Development. Advanced Engineering,
Operations and Maintenance. and the Project Management organizations with the objective or providing
cross-fun..:tiona! support to the PTe design. development. implementation. operation and mainlenal1l.:e
strategies. Refer to Figure '-I and Table I-I.

Thc PTe Leadership Team is led by the Project Owner. The Project Owner, currently the President CSX
rechnology", is appointed by the CSXT Executive Team. and is responsible for making PTe decisions.
The PTe Steering Committee receives updatt:s from, and provides advice to. the Project Owner on a
mOllthly basis. The CSXT Executive Team also provides oversight of PTe implementation through
periodic meetings with the Project Owner.

CSX Iechnology prOvides (CdllWlllgy services for CSX companies including CSXT.
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Figure 1-1 eSXT PTe Leadership Team Structure

Table 1-1 CSXT PTe Leadership Team Members

. Project Owner

i (President - esx Technology)
1 .

!Fi~~nce -_.

;1' (Vice President Finance
Operations)

~_._-----"'_.

Project Owner .. leads the eSXT PTe Leadership Team, responsible I
for implementing PTe at CSXT in accordance with the RSIA08 and .
the Final Rule. Appointed by the eSXT Executive Team I
Finance· leads the Finance Team, responsible for traditional finance
functions as well as oversight of the contract management and i
purchasing activities [

. ..__.• _.• .... . .... . .J
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Current PTe leadership Team Role
Member

VERSION 1.02

Operations and Maintenance

(Assistant Vice President PTC)

Technology Development

(Assistant Vice President

, PTC Technology),

Technology Development -leads the Technology Development
Team, accountable for the development of the core PTC
technologies, technical interoperabllity, interfaces with CSXT
systems, Geographic Information Systems, Communications, System
Integration, Systems Management. Asset Management and Change
Control This position IS also accountable for the creation and
submission of the PTC Development and Safety Plans .

--------------+-- --..--. -.- ·.. ·~i
. Advanced Engineering Advanced Engineering .. leads the Implementation Team, responsible

(Assistant Vice PreSident for implementation of the Locomotive and Wayside components as
Advanced Engineering) well as the interactions and interoperability with Class 1, short line

and passenger agencies. This position is also responsible for the
creation and submission of the PTC Implementation Plan.

IOperations and Maintenance - leads the Oper-a-ti-o-n-s-a-n-d-M-a-i-n-te-n-a-n-c-e-l
i Team, accountable for Operating Rule changes, ongoing
! maintenance strategies and training. This leadership team member
i represents the CSXT Safety Department

J--p-ro-j-ectM~nag~ment offi~~---+-I-p-'-ro-je-c-t-M·-a-n-a-g-e-m·-e-n-t-O-ffj-'-ce..:....---a-c-'-co-u-n-t-a-b-Ie-f-o-r-p-ro-je-c-t-p-Ia-n-c-re-a-ti-o-n·.......

(Director PTC) lmalntenance and tracking as well as score card development and risk

I mitigation strategies------_.. .. _-_ __........:...._------_._~ ..__.

The PTe Steering Committee meets monthly to review' PTe: development and deployment progress. The
Steering Committee also identities and evaluates any issues and risks affecting the PTe implementation
schedule and PTe fum:lional requirements. Refer to Table 1-2.

Table 1-2 PTC Steering Committee Structure

PTe Steering Committee

i Vice President· MechanicalI ._..__.... _. _

i Vice President· Service Design and Advanced Technology
i --1

i General Counsel - Corporate and Transportation Law I
~.- .-.._..- ---'_...-..._-.. I'

President - CSX Technology

Vice President- Operations Finance !
Vice President .. Engineering J

Periodic reports are also made to the CSXT Executive Team

1.1.1.2 Key Suppliers and Contractors

Refer to Figure I-~ fur an illustration orthe CSXT PTe key supplier and contractor organizational
relationship.

4
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Figure 1-2 Key Suppliers and Contractors Organization

Rekr to Table 1-3 for the function~ performed by each ~cy contractor andior supplier.

Table 1-3 Key Suppliers and Contractors Description

._.._---... ------- ._--

I-A-R-,N-e------------·-··-------t~:s;~t::~J~~~:~~~:::::o~~------····----·-----l
I 1 Develop the Master Test Strategy for PTe I

2 Assist In testing and simulator development '

3 Support the development of the PTe Implementation
and Safety Plans

4 Back Office Server development as a subcontractor to
Wabtec

.5
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CSXT PTC Supplier/Contractor Function
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Meteorcomm

: Coleman Tect1nologles, Inc (CTI)

,,
1-- .. _._---.
! Wabtec Railway Electronics

: Coleman Technologies, Inc IS developing and dellvenng a
: Mobile Access Router (MAR) enclosure and antenna bar
I system for deployment on CSXT PTC locomotives Coleman is
, also providing management tools, service, support and

training
··---- ..·1 .._-, .... _--~--_ ..,-- -----

220 MHz Radio Development and Communication Protocols.

1 Communication ProtOCOl Software: Software
implementations of Class C, Class 0 (High Availability
profile), EMP, and ITP (and AMQP if selected) Protocol
Software running on both Communications Devices
and Communications Gateways. Note Red Hat IS

engaged as a sub-contractor to deliver the
Communication Protocol Software.

2 Communications Devices Design of 220Mhz radios
designed for locomotives. wayside, and base station
environments, including all software.

3 Communications Gateways Software platforms that
support the above mentioned Communications
Protocols In a distnbuted and centralized Back-Office
environment. including all required ITC Networking and
ITC Type If1terfaces

4 Systems Management Software: Software to permit
the monitoring of Communication System performance,

: remote diagnostics. configuration management and

---1
; other capabilities defined in the ITC System

__ Management Requirements Document ,, ~

rPrincet~n Co-ns~,ta~t~-------- Pnnceton Consultants IS supporting system integration efforts !

I
with the creation of interface control documents (ICD) between i
the key PTC components !

:-V-;nzon -------- ..__....------rv;izon Business is r~;ponsibl;tor o~erall PTC-communi~ation 1
! systems design and implementation for CSXT Scope includes :

I
design and deployment of the PTC communications segments .
which Include 220Mhz RF engineering, wayside network I

; integration, locomotive network components and the PTC office I
; netwo~ ;

----1 Wab~;;-Railway Electronics is providing the onboard and-b~ck i
! office PTC software '

-t
i Wabtec SUb-contracted the Back Office Server software to

ARINC ,
WIU-s~ppli~rs ------ ._- -- ,These s~PPliers are respo~sible for design, manufactu"r-in-g--

'Ii and/or application of WIUs and associated peripheralAlstom, Ansaldo. Convergent
Communications Inc, GETS Global equipment for the wayside PTC system_
Railway Supply, Safetran Siemens, i
Xorail Inc .. 1. ._.. .. .. __.. ..__ _..-J

6
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1.1.2 Request for Amendment of a PTCIP [§ 236.1009(a)(2)(ii)j

rhis section describc\ how CSXT will makl: and file a Request for Amendment (RFA) of its PTCIP in
accordance with ~ 236.1021.

1.1.2.1 fstablisllillg and filing (I Request For Amendment (RFA) o[tlle PTClP

CSXT \\ill establish organizational oversight and responsibilities, and configuration management
processes in order to detemJine \\-hether an RFA of its PTCIP is required (sec "Review and approval
process for generating amendments to the PTCIP" section below).

When it has been dctc:rmined that an RFA is n:quired. the modified PTCIP and the con'csponding RFA
will be subject to a formal review and configuration management process whereby they are properly
colltwlled. reviewed, rcviscd and approved.

Once the lIlodified PTCIP and ({FA arc approved internally by CSXT, the VP Safety shall file the
retluired RFA. PTCIP and supporting documentation in accordance with applicable FRA regulations
including. §236, 1021 (Disconl inuances. material modifications, and amendments) with the Associate
Administrator for Safety. Federal Railroad Administration. Washington DC.

1.1.2.2 Review and upproval process [or generating amendments to the PTCIP

CSXT has established a cross-functional PTe Leadership Team as descrihed in Section 1.1.1 above.
Rl:prescntatives from this cross functional team are assigned to the Implementation Plan Control Board
(IPCB) in order to monitor. evaluate and implement changes to the PTeIP.

The (PCB \vill keep under periudic review the dala and infomutlion that may contribute to material
modifications in the PTC'lI'. and if necessary. submit an RFA in accordance with § 236.1021, Changes
affi:cting the MGT/PIlI data will be reviewed at kast ollce a year, with all other data also being reviewed
at least once a year. Re<.:ords \vill be maintained of the revic\.... and the decision of whether all RFA is
required. Any si~nificant or major changes in the basis of the data and information (e.g. acquisition ofa
new route. change in routing of PIH traffic. change in passeng.er traffic) will also be reviewed at least
once per year

The Assistalll Vice Pn:sident Advanced Engineering. as the leadcr ofcSxrs PTe Implementation Plan
team. is currently responsihk for ensuring that the annual review is completed by April 16 of each ycar,
and that all of the monitoring. 1'C\iews. analysis and submittals that are rcquin:d to complete the annual
review an: I.'Omplctcd and adequately documented prior to April 16.

1.1.2.2.1 Implementalion Phm Conlrol
The ('SXT II'CB will be n:sponsible for <.:ontrolling the PTCIP and data and information that is used to
generate the PlClP. The IPCB is also responsible fiJr monitoring, evaluating and approving or
disapproving any changes thatl1lay contribute to a materialmoditication in the PTeIP, and for generating
any RFA and associated modified PTClP,

The II'C13 will be made up of the following reprcsenlatives:

Nominee of the Vice Pr<.:sident. Safety

7
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Nominl'l' of Pn:sidelll. CSX Tcchnology (or cum:nl Project OWlH.:r)

:\oll1inl.'e of Vicl'-Prl.'~ident \kchanical

VERSION 1,02

1.1.2.3

Nominee of Vicc-Pn:sidcnt Sl'nice Design and Advanced Technology

Nominee of'Genl'ral Counsel Corporate and Transp0l1atioil La\\

Nominet: of Viet: President Operations Finance

Numincl' or Vice President Engineering.

Nominee Dr Assistant Vice Presidellt _. Advanced Engineering (original responsibility ftH,the
dc\'eID[1mcnt of the prel P)

The IPCB will meet at least once ever) l\\clve months during the life of the prClP.

I. t .2.2.2 Requesting Changes
Proposed changes may be generated fi'om a number of ditlerent sources within CSXT. such as
Technology. Operations lind Maintenance, PMO, Implementation and Finance. A proposed change must
he senl to the JIlCB for review.

1.1.2.2.3 Appn.'\al Or Disapproval Of Changes
The WeB \\ ill revicw the proposed -:hunge and make a del:isioll to approve or reject it. or send it haek to
the originl!ror for fUl1her darification.

1.1.2.2.4 Implementing Changes
Changes to the PTCIP and preparation of any required RFA will be addressed once the IPCB has
approved a change and determined whether an RFA is required. The IPCB will allocate the modifications
and RFA generation 10 the appropriate staff. The modified PTelP and any RFA will be presented to the
IPCR for review and approval. The IPCI3 will decide whether to approve the modified PTelP and RFA
that correspond 10 the approved change. send them back for further modilkation, or reject the proposed
-:hange should fUl1hcr infonnation be availahk that was not available during the initial review in Section
1.1.2.2.3 abovc.

Sinet: the FRA Associate Administrator must approve any modified PTelP and RFA, any new PTClPs
and RFAs that are approved by the IPCI3 but nol yet approved by the FRA will be given a status
indicating "Pending FRA Approval". Only upon FRA appro\'al of the modified PTCIP and RFA will the
modified PTCIP he given the status indicating. the document is "Released to Production".

Meeting distributioll, version col/frol, und configuration monagement requirements
for PTe safe(~' documentation.

Distrihution, version control and configural ion management of the PTClP is the responsibil it)' of the
Assistant Vice President - Advanced Enginct:ring or his designee/successor.

The 1'7C ,)'olerr Plall will specify how distributiol1_ version control, and configuration management
rC4uiremcnls for all other PTC safl'ty documcntation is conducted.
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1.1.2.4 Routing changes affecting ale annual Ml;T 0,. PHI traffic

f f the routing or allnual MGT or Pllltraflic on a non-PTe equipped portion of CSXl increases, then PTe
might be n:quired where it is not n:quircd by the cun'cnt PTCIP. For a CSXT line planned to be equipped
with PTC. all innease in MGT or PIH traml: could affect the installation risk prioritization analysis, and a
decrease could rl'sult in th\..' lillc no longer needing to be equipped with PTe.

CS XT \\ill monitor and review at least once a )\..'ar the ~1GT!PIH traffiC levels ror the preceding tv.ellly­
four months for each lrack. If the traffic Inels indicate that the track in question may he subject to being
equipped \.. ith PTe. would b\..' a candidate fCl!' removal of PTC, or that the PTCIP needs modification. the
process described above for generating amendments to Ihe PTCIP will be followed. As a result. a RFA
l11ay be gel1l.:rated and the PTCIP updated and submitted to the FRA for approval.

1.2 Goals and Objectives

PlIl'sualll 10 the RSIAOB. the primary goal «}r Ihe deployment of PTC technologies on the CSXT' network
is to prCVl:nt train-to-train t:ollisions. over-speed derailments, incursions into established work zone limits_
and movement of trains through improperly-positioned switches. Enhancements to system safety will be
ach ieyed as a PTe vital overlay system is progressively deployed across all portions of the CSXT
network for which PTe deploymcnt is required by §236.1005(b), with all required portions of the
network to bc fully equipped and operational by December 31. 2015. Goals and objectives rt:lating to
various aspects of PTe deployment art' described in additional detail bdow.

1.2.1 Progressive Risk-Based Deployment

PTe will. to Ihe extenl praclical. be implemented across CSX I 's subdivisions to address areas or grealer
risk 10 tht~ publie and railroad cmployees before areas of ksser risk. CSXT will also achieve progressive
implcmentlltion of onboard and wayside systems such that the saICt)' benefits of PTe are achieved
through incremental growth in the percentage of equipped controlling locomotives operating on PTe
lines. Th\..' specific goals used !l) track progressive implementation appear in Section 1.3.

1.2.2 Interoperability

I"he PTe system will provide f(.ll' intcroperahility between CSXT and all tenant railroads required to h\..'
equipped with PTC pursuant to Ihe Final Rule. Intcroperability between CSXT and its tenant railro<lds
\'vill be achieved through product testing. industry partnership. comll1on technology, and standard
implementation. In addition To intcropcrability understandings with tenant railroads, CSXT will adhere to
industry stand.lrds and recommendations. SUdl as those from the ITC and the Railroad Electronics
Standards Committee (RESC). CSXT and its tcnant railroads will work closely together throughollt the
PTe deployment process to ensure that all aspects of interoperability are fully addressed. and Ihis
partnership will continue as the railroads operate on these PTC C<luippcd lines.

1.2.3 Regulator-y Compliance

In order to meet the Dl"\..'cmber 31. 2015 deadline mandated hy Congress, CSXT has developed and is
submitting lhis PTelP in at.:-.:ordance with ~2J6.1 009 and §236.IOJ I prior 10 the April 16.20 I0 deadline.

9
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CSXT has previously submitted its PTCDP to i"RA for approval in accordance with 9236.1009 and
~ 136.1013. It is CSXT's intent to achieve FRA PTe System Certification by Murch .11.2012 and to
deploy PH' on all required port ions of the nct\\ork by Detcrnber 3 I, :2015.

1.2.4 Quality and Safety

Deployl11elll of PTe technologies will be conducted in futl compliam:c with atl applicable Federal
n:quiremcnts. including those specilled in 49 CrR Part 236 Subpal1 I, and an acceptable level of safety
\\ ill be maintained in the devclopment. functionality. architecture, installation. implementation,
inspection. testing, operation. maintenance, repair, and modillcation of the PTe technologies to be
deployed. To ensure that an acceptable level of safety is achieved, the methotlolog.ies and activities to hI..'
defined in the PTe Safety Plan (P rCSP), as requircd by §236.1 015. witl be j()l\owed, and CSXT will usc
good-hlith d'for1s to ensure thm all vendors from whom PTC technologies are acquired will have an
accepwble quality assurance program for both design and manufacturing processes. The "systems"
approach lhat will be employed by CSXT will also help ensure fUllctionality and imeraction between the
wayside. on-board, and omce components of the PTe system. with the communications component of the
system playing a crucial r(l!c in accommodating this safe and reliable interaction.

1.2.5 System Coverage

Of 2.:\ 7 subdivisions. CSXT \\ ill be~ng all or a portion of 171 subdivisions. Of the 21.281 toral
Ilct\\ork track miles. appmximatcly _ track miles (approximately.l will be equipped \-\oith PTC

1.3 Success Criteria

eSXT has established goals Ihat will be applied to gauge both successful long term and imennediate
implementation of PTe

1.3.1 Implementation Goals

eSXT has established the following g.oals for PTe Implementation.

1.3.1.1 PTe Implementation

A segment of track \\ill he considered complete v.hen the PTe system has been cutover for servil.:e.

Cutover will not oc<.:ur until:

• Infrastructure installation is cornpktc:
• GIS survey has been perfonTled and validated:
• 90 ~..oof CSXT en::ws are trained:
• Field testill~ is completed (CSXT and interopcrability).

CSXT has estaolished the !(l!lowillg annual gnals for the number oftl'ack miles to be cutover by
December J I,I of each ealendar year:

10
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2013­
20 l-t ­
20 I ~ .

13.1.2

tra~k miks hUH' been culover
tral,:k miles have been cutover

tnlck miles have bn:n cutl\ve'r

Locomotive Installatiot1

CSXT has established rhe l(llkm ing annual goals for rhl' number of locomotives that it shall have
equ ippc:d \\ ith PTe by Dec<:lJ1ber 31" of each calendar year:

20 I () • 32 llf 3,(100 locomotin's ha\e been l'ljuippeo 1'%
20 II - 542 of .1.600 Im:omotives han: been t:quipped 15%
2012· 1.292 of 3.600 locomotive'S have been equipped 36%
2013 . 2.142 of 3.600 locomotives have bccn eljuipped 60%
2(\ 14 - 2.9<)2 of 3.600 locol1lotives have becn cquipped XJ%
2015 . 3.600 (If 3.60n locol11otivi::s h:1\ e oeen equipped 100%

1..1. 13 Methods lor Communiwling Progressive Imp1l'mclltatioll to the FRA

(leI' ~2361 O()6(b). CSXT will repol1lO the FKA annually its progress tmvards achieving the glIal of
complete PTC implerTll.:ntation. CSXT has established the f()lIowing annual goals for the progressive
illlpicmenlation of PTC cxpressed as an annualil'cd (calendar year) percentage:

Percent of PTe active trains Oil PTe cutover tCITitorics during 201.1 ­
Percent 01'1''1"(' active trains on PTC cutover territories during 2014 ­
I\:rcl:nt of PTe acti ve trains on PTC cutovcr territories during 2015 .

These ranges represent csxrs goal f()r the percentage of trains on PTe cutover territories that operate
with actiVl: PTe during each calendar year from 2013 through 2015. The annual goal for cakndar year
20 IS is less than 100% because PTe will nor be fully implemented until Dceellloer 31. ::015. In
accordance with the RSIA08 and the Final Rule. CSXT will complete PTe implementation by lJecernber
.11,2015. and all trains on PTC territol)' will operate in accordance with the Final Kule thereafter.

csxr s Assistant Vicc President Advanced Engincl:ring, as the leader of the PTC Implementation Plan
tcam. will monitor and revic\\ on a Illonthly oasis progress 011 the locolllotive installation, wayside
installation. and PTC territol'\ cutover schedules. CSXT's Vice President Safety will submit an annual
pmg.n:ss n:pol1 by April 161h 'of each calendar year.

1.3.1.4 prcs!' .'·u!Jmi.\ ...ifJlI

As set limh in §1l6.1 0 15. before placing its PTC system into service. CSXT is rCljuired to submit
a PTCSP to FR;\ in order to receive PTe System Certification. This long tenn goal shall be
considered \."l1l11r1cte once the PTCSP has been submitted to FRA. CSXT plans 10 submit the
PTCSP by June 15.2012. Interim drafts will be submitted prior to June 15.2012 for preliminary
FRA revil'\\.

11
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1.:U5 PTe Sl'stem Certificatiun

~ 236.10 15(a) slatcs thai Ihe --rt'~eipt of a PTC Systcm Certificarion affirms Ihal rhe PTC system has becil
rnicwed and approved by the FRA in accordance with, and meets the n:quin:menls of: this part." Once
the CSXl Of!il:C or thc Vice Pn:sident Safcly n.:ceivcs the P'I:C System Certification, this long-ieI'm
gu,J! shall be cOllsidl'r~'d complcte:d

1,4 Applicability

[hi.;; scclioll pl'll\·idcs perlinclIl raillh.:l\\ork information regarding c'sxrs PTe illlplcmclltCllion.

1.4.1 CSXT PTC Track Segments Based on 2008 Traffic

lanlc 1-4 belm\ ~ontClins track segments where PTC will bl: installed based upon 2008 traffic levels ill
aCl:Ordarll'e with thc requin:l1lcnts of RSIA08 and the Final Rule. The labk is organi.lcd by Subdivision
nltl1le. lIlih:post Prelix, and Stan/End milepost (MP). The information in the table >,vas com iled using Ihe
baseline calendar veal' of 2008 in order to rovide the

for each line segment. The information is designated as an annual
average hecause it may represent all average of data on individllallrack seglllents comprising the
slIbdi\isioll.

Table 1-4 CSXT PTC Track Segments Based on 2008 Traffic

12
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1.4.2 De minimis PIH Risk Track Segments

In accordance with §236.1005(b)(4)(ii)(A), eSXT requests review of the requirement to
install PTe on the track segments identified in

Ihese track segmcnts meet the criteria for de minimis PIH risk as specified in this section of the
Final Rule. The table is organized by Subdivision name. milepost Prefix, and Start/End milepost (MP).
The counts shown below were Win ikd usin' the baseline calendar 'ear 01'2008 in order to rovide the

for each track segment.
Note that the Avg Passenger column shows zero for each of the identified track segments, indicating that
no passenger traffic travels on these segmcnts The infolmation is designated as an annual averagc bCI.:3USe

it may represent an average of'data on individual track segments comprising the subdivision.

A five veal' /<xccast was conducted on lhe de minimis track segments.

In accordance with *236.1019, CSXT will utilize temporal separation for the following line segmel1ls so
that trains can")'ing cars with £1111 malcrials and olher freight trains do not opcrate on any segment of
shared track during the slime period. Therc arc no passcnger operations on any of these line segmcnts.

Verification that separatil)n is established and maintained at all times betwccn trains carrying cars with
PilI malerials and other freight trains will be achieved lIsing the following Alert 10m: process:

The CSXT dispatching system is currently capahle of neating and managing Alert Zones for trains
ralrvin)! PIli cars. The zones can be specified by:

• Starling limit with time and date {Entral1l:1.' Poinl i
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• Lndin!! limit wilh tillle and date (Exit Point)

VERSION 102

The bst two digils otlhl' Train ID \vill display in a "RED" type klllt color on the Train Dispatcher's
graphil' di~play tn indicatc lhat a train i~ carrying IIIH cars.

lhl' dispakhing s~ slclll ,\ ill hc nlOdilied to prcvcnt the dispatcher ti'om creating an authority or dearing a
sign:l I for:

• A l1un-1'111 train to enter an Alel1 lont: occupied by a train carrying PIH cars. or
• A PIH train to enter an AIcI1 Zone occupied by other trains with or without PIH cars

An alarm will be gcnerated when an)' type or train either enters the specific limits of an A lClt lone or
"hen it c,it:; the Alert Zone (to indicate that the limits are now ckar).

Akrt Zont's can he modified b<lsed on railroad () >erational chan
Alert lones that can be L'stahlishcd.

~o
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1.4.3 CSXT PTC Track Segments based on 2009 traffic

;\ rev iL'\\ (If 200Y data showed
a:-. a result of PIH lind/or passenger traffic.

lhat \\ould he rcyuircd to have PTe iustalled

1.4.4 Additional Track Segments where PTe will be installed

This section identifies in trad; segments on which PTe will be instalkd \\'here not rCt lIircd b)
lhe Final Rule. The tahle includes track segments ofrhe

that is nut requ ired to install PTe under the Final Rule. ThL' tabk
is orWHlizcd by Subdivision name. milepost Prefh. und Start/End milepost (MP). The counts shown
bdow were (;Om liled lIsin ' the haseline calendar vear of 2008 in order to 'I'Ovide the

1.4.5 Track Segments Requested to be Excluded due to Routing Changes

idmtities track ;;cgll1cnts \\ith no Passenger traffic and which no longer carry PIH traffic. These
track segments thus arc requested to be exdllded from CSXT's PTe implementation plan pursuant to
§136.IOOS(h)(4)(i)(A)(21. The table IS organized h) Subdivision name. milepost Prefix, and Start/End
milepost (MP). The infonnation in rhe table was com ,iled usin . the baseline calendar 'ear of2008 in
order to rovide the

PA.. _-_.,,-

PA i OOK

F>D L_oo_-K-- i ---=.~....:...._t--=~'-'--
TALLAHASSEE rSp I
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: ABS
r'--'"
. ACSES

1---
, Final Rule
f "FRA ~"----

~---_._.- ..~ ...~._-_.--.- .

Intermediate Signal

CSXT \olunrarih changed the routing ofPIH tratlie. beginning in July 200lJ, from the line segments
listed ill thl: abO\e to route via in its operating plan. The tactical rt'routc "as
completed prior 111 and apart h\Hll the reroutes implemented as a result of the DOT Route Risk Analy... is.

Pur:,>uallttn ~2J61 no:,( b)( 4)( i). CSXT conducted a route risk analvsis of this rerouting using the Rail
Corridor Risk \1anagelllent S 'siem. which indicated thal the was signiticanlly l110rc sat\:
and secure than the prillI' The rcsults Dr the route risk analysis can be found in
APP!-,NDIX I.

I·RA is ill thc process of clari f)'ing hm\- the analysis of remaining risk of PTC preventable accidents
n:.quircd by ~236, I005(b)(4)(iiil should be conducted. CSXT will provich; the analysis alier IRA hilS
isstH:d its clari fical ion.

1.5 Terms, Abbreviations, and Anonyms

This section includes dl'tin itions of all tcrms. abbreviations, and acronylllS requ ired to properly interpret
rhe IrnplerlH:ntation PicHI. Refer to Table 1-8 to properly interprer the Implementation Plan,

Table 1-8 Terms, Abbreviations, and Acronyms

Term Definition

Automatic Block Signal
----,,,-",,,, ,,, ."_"_"_'_"~ " '~"' '_rn,~ ", ''''''''''''_''' _

Advanced Civil Speed Enforcement System--+-_..._-_.. ."... .._"" .._--_.__..__..
.. ASCES 11 ._,.._" _._...,,~!Advance~_. ~ivil Speed ~nforcem~nt Syste~,,~ ....... .....~

IAM~~AK ..__.... _... __.__" Na~ional Railro~d Passenger Corpora~~___ .. I
; BCP Base Station Control Points I

iCBTM U -" ICommunications Based Tr~in Ma;;-~gement!
i--- ,-------- j ---..---------- .--- ,.-~.--,

; CCB i Configuration Control Board ;

- OCS"t;ack w~rrant"----"--"-'-"--l A method of TWC operationf~rauthori;j'ng main t~~~k mov~-;;;;~tin"--
f-OO..'T.....-------... i whl.~h the specified limIts a~e designa~ed by E~-~ authori~ .. _,, _
I O( I Department of Transportation
; ,_" ,w,+ .. ·~_n" '''.N,"A " .... _, ...~","__~_. ".

~~g---_."..-_-. ~e_c_t_T_ra_ff_ic_C_o_n_tr_o_1-------------------.11
: OTC track warrant i A method of TWC operation for authorizing main track movement In

i which the specified limits are designated in the timetable as blocks
and copied on the specified OTC block form when issued.

1---------" -_. ----1

FRA PTC Final Rule 75 Federal Reglster2598 (January 15, 20~L~

! Federal Railroad Administration ~

'Ii A blOCk. signal eq~ipped with··~ither a number plate, a "G" m~rker, or
"P' marker. It conveys Proceed at Restncted Speed as Its most i

IPCB --.- .. _-_. --..H~s~~~~t~ti~~~~~;n C-~~t~~;d-- -----...".- ... ------\
ITCM--- .----.. ,,--.---..-- rInterope~ab~ Train C~~-lrol Mes~;ging-=--~;outed ne~~rktr;nsp~rt-­

I protocol similar to the Internet Protocol (IP), designed to transport
i client mess..?-ges such as EMP, ATCS~.<2...~5...9!_US&~J~~~r-_to-peer,

")'-.'
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Term Definition

j
--_._.,-_.~

._.. __ . . ....J
---- ._------~

...._-~------

IP
"., H

ITP

Mobile Access Router

Mandatory Directive

I and other Industry standards in a consistent manner end-to-end over
. the extended North-American railroad infrastructure.
1-·------·-·-- -.- .- ... -,,----. . ... --

I
Internet Protocol :

... - ._.__._--_. -----_.- _._---------------- --- ."" ..,.. _--------- ....".- --j

Interoperable Transport Protocol - a routed network transport protocol i
, similar to the Internet Protocol (IP), designed to transport client I
! messages such as EMP, ATCS spec 250, US&S peer-to-peer, and !
; other industry standards in a consistent manner end-to-end over the I
i ex!ende~North-~merica::_.':.a~()ad infra~t~~ctu~___ _ _-1

Mobile Access Router
~-.,,~_._~ ---_.-- .....

An Instruction required to be recorded in writing, such as a DTC block
authority, 707 authonty 704 authority, or dispatcher message Note
Train dispatcher authority to enter a sIgnaled track, to pass a stop

. signal, make a reverse movement. or permission of an employee-in-
I

: charge to enter work limits are not
; considered mandatory directives,
l_._ _ .•. ~ .~... _

. MBTA i Massachusetts _Bay Transportation Authority

;~GT 1Million Gross Tons ._..... "_. _

; MTA _ __ __~__ Mary~~nd ~r~nslt ~~!honty_ _ _

NGD I Next Generation DispatCh
,",--"..._---".- ._-_.....,. ..._--.---------, "." ._.._._---_.._._---~._ .._-_.. -_.- ... " ".,-,,'-'----_._-

: PIH ! POison Inhalation Hazard

r-PTcs;g~-;;~t~--------iL--;;comoti~-~-Seg,:;,-~nt, Comm~~-;~tl;ns S;g~-ent, Office

rPTCQp-------..---- ------~~~~m;;:~:;~;~: ~:~men-~---- _ HI
~........ -----------_. - ... _-._-_.._-_...._+------ --_._---_. -j

i :~~;~___m__~==--=l:i~~:~~~~~i~u~I~~------m ~-'
, RESC ! Railroad Electronics Standards Committee
.~-_...__._-------_.... . ....- -- - ---" ._ .

.. Restricted Speed A speed that will permit stopping within one-half the range of vision It
i will also permit stopping short of a train. a car, an obstruction, a stop I

I signal, a derail or an improperly lined sWitch It must permit looking out
for broken rail. It will not exceed 15 MPH.

-"-"._._"-,,,," '''" '" ..,'-"-""'>'-'''-~"'-~--

RFA Request for Amendment
•.._-------_._..-._-_._....._~-_. ---"._------~-- .------------

• ROCC ! Rail Operations Control Center . i

.~S_I~?~____ l3.ails~fety Improvemen_~~~t-~2008----------- -----~l
, SEPTA ! Southeastern Pennsylvania Transit Authority I

+--- ---- --- ----------1
i SFRTA i South FlOrida Regional Transportation Authority
~-------_ .~.. _.~._~_. --._--_0-_--------'

Subdivision i A portion of the railroad deSignated by timetable,_._--- --._--------"..------. --------,------------ -----_ ....
J TSR ! Temporary Speed RestrictionJ-rwc---·---·--.. ".--- t'Tr-;~kWarrant Control --------

L~-o."[)~=---- -==t~~rsion Descript;;;:;-Document

~ VRE I Virginia Railway Express
LVvEU ----.. ~aysldeEncoder-U-n-it-s-----

24
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Wayside Interface Unit - part of the Wayside Segment of PTC I
...._.. _. . .._._. ........:"'----_.- - ._ _._,

, Wabtec Railway Electronics - provider of the Train Management !
, Computer (TMC). an onboard computer, part of the Locomotive .

. ; ~.e.9_~~.nt of ~T~_. . .. .. __ .
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2.0 APPLICABLE DOCUMENTS

This section provides a list ofdocumcnb and other soun.:cs referenced in the CSXT PTe Implementation
Plan.

Thl: follO\\-ing documents and n:sources an: rdcrcnccd in the PTe Implementation Plan.

II J 4C) eFR. Part 2J6 Subpart I. Positive Train Control Systems.

121 V-ITMS J Concept ofOpcrations, Submitted March 24. 2010.

1.11 Vital Electronic Train Management Systcm (V ·LTfv1S:J.{:;) Positive Train Control Ueveloprnent
Plan (PTCDP). Subrnilled MardI 24, 20 IO.

141 Federal Railroad Administration, US Department of TranspOItat ion. 49 CFR Parts 229, 234. 235
and 236. I'mirh'," haiJl ('ollfrol,r;.,)'stems; Final Rule. Docket No. FRA-2008-0 13 2. Notice NO.3.
75 I:ederal Register 2598 (January 15. 20 I0) ("'Final Rule").

151 Federal Kailroad Administration, US Uepartmcnt of TrlInsportation. Risk Priori{i:.ation
.\fe{l!odology/iJr flH' Srs{C'!1I flllp/em('//f(/{ion. January 7, 20 IO.

[61 Federal Railroad Administration. US Department of Transportation. Pi"(' 1mplemenration Plan
IP7C11'; 1"t'llIl'la/C'. January 7, 20 IO.

171 USNR.C (United States Nuclear R.egulatory Commission) (llJ90). "Severe Accident Risks: An
Assessment for Five U.S. Nuclear Power Plants Final SUlllmary Repon," NUREG-II SO, (3 vols).

181 Railroad Safety Ad, isory COITuniltee (RSAC). F~deral Railroad Administration. US Department
of TranSp(111arion. Report ofthe Railroad .'l't!!;·{Y Adl'isory COII/mitree {O rhe Federal Railroad
Administrator: Implemellta/ioll of)',)"i{ire Train ('rJl/{/'{)! Systems. Scph:ll1ber 1999.

19/ Railroad Systems Division (UTS- 75). Office of Safely and Security, The John Volpe National
rransportation Systcms Center, US Department of Transportation. Pre.l't.'II{alio/lj(n· Office of

.';alety, Federal Rai/mud Adminisrration R..')ACi/'H' Working Group Risk 2 Tt:am. Hase Case
Risk Asscssmel/{: Do/a AfW/vsis & TesH. April 22, 2003.

II 0J Carl D. Martland. Ying Lhu. Youssef Lahree·h. and Joseph M. Sussman. Risk ami Train COIi/rol:
.-I FrameH'ork/or AfW!l'sis. Center for Transportation Studies, Massachusetts Institute of
Tcchnology. Cambridge. January 200 I.

[11 J Congress of the l Inited States. Rail S4C'{y 1l11prOl'c!/fIt!fII Ael of2008. Public Lav. 110 432.
Octoher 16, 200X.

!12 J Federal Railroad Administration. US Department of Transportation. 49 eFR. Parts 209, 234. and
2J6, Sland(J,.d~fi)r fJen,lo/lfflcf/{ and U~L' olf'roeessor-HaseJ Signal and Train COfl(ro!'''')'.~/ems:

Final R.ule. Docket No. FRA-200 I-I 0 160. March 7. 2005.
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113 J h:dnal Railroad Administration. US Dcpartmcnt of Transportation. Signals alld Train ('mllml
f· oel .)'1I1:,el. Octob\.T 200S.

I t·~ I h.'d(~ral Transit Adrninistn:tti\m, US Department of Transportation. ('ommufer Rail StI!ely SIliur.
~tl\ernber 2006.

II:; J American Railway Engineering and Maintenunce-of- Way Association, Practical Guide fO

Raihml' EII,Il,iITt't'ring. AREMA 2003.

[16/ Saat R. and Barkan c., Un ivcrsity of Illinois. Positive Train ('ontrol Toxic I"halatim] I heard
Ri.\k AITr.J~\'.Ii.\· J!ctllOu%gy Presentation. January 27, 20 10.

I. I7J Advanced C i\ iI Speed En{t)rccl1lent SySlf:m (ACSI·$). Docket No. FRA-200 1-9\)72.

Note: For dated references of CSXT documents, (he most current edition applies.
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3.0 TECHNOLOGY [§ 236.1011(A)(1)]

rhis section provides a desuiptioll of the CSXT PTC syslemtechnology being deployed.

VERSION 102

PTe Architecture
LOCOMOTIVL SEGMENT
V·FTMSK Train Managemcllt Computer
COlllputa Display Unit
GPS Receiver
Locomotive Event Recorder
Train Control Application
l3usiness Appl il:ations
OFFICE SEGMLNT
V·I.::TMS:i{.' Office Segment
Office St't'\ er Platfonll
Office St'gment External Interf:lces

49 (TR ~:n6.10 II (a)( I) requires that the PIClI' describe the functional reljuin:ments that the proposed
PTC system IHusl meet.

The fUllctional requirements of V-ETMS· are descrihed in detail as required in §236.1 () 13 in csxrs
PTe Development Plan. On Man.:h 24,20 10, the PTe Development Plan ("PTCDP")!JI prepared by
Wablec f{ilihvay Electronics r-WRE'·). CSX Transportation C"CSXT"), Norfolk Southern Railway
C"NS"), and Union Pacific Railroad ("UPRR") was submitted to the FRA requesting Type Approval. Thl:
PTC UP was jointly subrn ilted for FRA lype Approval as scI fe)rth in §2.16.1 009(11) and included
documentation required by *:2.16.1 () IJ.

The plan dl:scribes dc\elopment ofthl: WRE Vital Electronic Train Management S)'stem" (V-ETI\1Sl').
an interoperable I'rc system developed in ~omplianee with requirements and standards defined through
the Interoperable Train Control CITC') industry etlort.

:\n overview of the V-FTMSJ< system. its primary rUnel ions, tile architecture of the PTe system being
deployed. and a high level description of the functional it) of the PTe system, subsystems. and illlcrfa..:cs
are all found in the PTCnp. Specifically. these areas arc addressed in the following sections:

Vital LIectronic Train ~\'lanagement S) stern (V-LrMSl!» Development Plan, Section J, which
provides a complete description of the V-ETMS system including a list of all product components
and their physical relationships in the subsystem or system. as required by §236.1 0 IJ (a)( I).
3.1 LOCOMOTIVr: SEGMFNT
J.2 OFFICE SI·:GMENT
Ll WAYSIDE SEGMENT
34 COMMUNICATIONS SEGMENT
]5 DATA FLOW
3.6 V-ETMS ApR.lTvlARY FUNCTIONS

Vital Electronic Train Management System (V -ElMS('.?.') Development Plan, Section 4, v"hich
describes how V·ETMS~' architel:lure satisfies safety requirements as requirl:d by §2J6.1 O! J
ta)(4 ).
4
4.1
4.1.1
4.1.2

·t.I.3
4.1.4
4.1.5
4.1.6
4.2
4.2.1
42.2
4.2.3
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4.3 \VA YSIDE Sf:CjMENT
-U.I WIIJIL'dlllology
-H COMi\·lUNICATIO:--.iS SEGMENT
4.4_1 The Messaging System
·~.4.2 V.·'in:kss Nel\\orks

VERSION 1.02

Scl'tion 7 of the PIClW is the COl1\:cpt of Operations 12J as rt~qlJired by §236.1 0 13(a)(3)_ This section of
the PlCDP addresst:s ea(,;h llfthe PTe functional requirements as called out ill the Subpart. While the
entire Concept of Opemtions provides a thorough understanding or the SY5t(';111'5 ability to mect the
rcquin:ments, for the purpose of this document. each requ iremcnt \vill be addressed with a reft'rence
\\ ithin the Concept urOpcrations as follows:

§ 236.1005 Requirements for Positive Train ClH1trol systems.
(3) PiC system reqllircmc/lts
Each PTe system required to oe installed under this subpart shall:

(I) Reliably and fundionally prevent:
(i) Train-to-train collisions---incluoing wllisiolls hctween trains operating OWl' rail-to­
rail at-grade crossing.

• Concept orOperations Se(,;tion 4 V-ETMS~Operational Concepts
• Concept or Operations Section 5 V-ETMS)(Operations

(ii) Overspced derailments, induding derailments related to railroad civil engineering
speed restrictions, slow orders, and excessive speeds over switches lind through turnouts;

• Concept ofOpcratilHlS Section 5.4.8 Yard Limits
• Concept of Operations Section 5.5 Speed Limits and Restrictions
• Concept or Operations Section 5.5. t Permanent Speed Restrictions
• Concept of Operatio liS Section 5.5.2 Temporary Speed Restrictions
• COl\cept ofOpcrations Section 5.5,3 Track Authority Speed Restrictions
• Concept of Operations Section 5.5.4 Consist or Lading Speed Restriction
• Concept ofOpcrations Section 5.11.1 Reactive (Overspeed) Warning and

Enforcement
• Concept of Operations Section 5.11.2 Predictive Warning and Enforcement
• Conct'pt of Operations Section 5.11.3 Restricted Speed Enforcement

(iii) Incursions into established work zone limits without first receiving. appropriate
authority and verification from the dispatcher or roadway worker in charge. as applicable
and ill a~cordance with part 214 of this chapter; and

• Concept orOperations Section 5.6 Work Zones
• Concept of Operations Section S.11.2 Prcdictivc Warning and Enforcement

(iv) The movement of a (rain through a main Iinc switch in the improper position as
fUI1her dl..·scribed in paragraph (e) of this sect ion.

• Concept nfOper3tions Section 5.10 Route Intcgrit)' Protection
• Concept of Operations Section 5.10.1 Monitored Hand-Operat(~dSwitches
• Concept of Operations Se<.:tion 5.10.2 Switcbes in Signaled Territory
• Concept of Operations Sedion 5.11.2 Predictive Warning and Enforcement
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(2) Include safety-critical integration of all authorities and indications of a wayside or
I:ab signal system. or other similar appliance. method. device. or system of cljuivalent
saf'dy. in a milliner
h) which the PTe system shall provide associated \\aming. and entllrcement to the
c:\tcnt. and except as. described alld justified in the FKA approved PTeDP or PTCSP. as
applil:ablc:

• Concept of Operations Section 5.10.2 Switcht'll in Signaled TerritOr)'
• Concept of Opcrations Sectioll 5.10.3 Other Monitored Devices
• ('llllcept of Operations Section 5.11 Waming and Enforcement
• Concept of Operations Section 5.11.1 Reactive (O\'ers(leed) Warning and

f.nforccment
• CorKcpt of Operations Section 5.11.2 Predictive Warnin~ and Enforcement

n) As applicable. perform thc additional functions specified in this subpart;

(4) Prov ide an appropriate \\aming or enforcement whcn:
(i) A derail or s\..,itch protcding access to the main line requircd by § 236.1007. or
otherwise provided for in the applicable PTCSP. is not in its derailing or protecting
position. respect ivcly~

• Com:epr or Operations Scction 5.10.3 Other Monitored Devices

(ii) A mandatory directive is isslled associated with a highway-rail grade crossing
\\ amillg system mal function as required by ~§ 2.14.\ 05. 234.106. or 234.107:
PTeDP Section 7: Vitall.lcctronic Train Management System (V-I.::TMS1t)

• Concept of Operations Section 5.7 Malfunctioning Highwa)' Grade
Crossing Warnin~ Systems

(iii) An allcr-arri,'al mandatory directive has been issued and the train or trains to he
waited on has not yet passed the location of the receiving train;
pTeDp Section 7: Vital Electronic Train Management System (Y-ETMSQ(')

• Concept of Operations Sl'Ction 5.4.1.1 Track Warrant Control

(iv) Any movable bridge within the route ahead is not in a position to allm\' permissive
indication lor a train movement pursuant to § 236.312; and

• Concept of Operations Section 5.9 Miscellaneous Track Bulletins
• COCKcpt of Operations Section 5.10.3 Other Monitored DC\'ices

(v) A hazard detector integrated inlo the PTe system lhat is required by paragraph (c) llf
this section. or otherwise provided for in the applicable PICSP. detects an unsafe
condition or transmits an alarm: and

• Concept of Operations Section 5.9 Miscellaneous Track Bulletins
• Concept ,.)fOpt'rations Section 5.10.3 Other Monitored Devices

(5) I.illli! the speed llfpassellger and fi-eight trains to SlJ miks per hour and 49 miles per
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hour. rcspeclivcly. in areas without hrokcn rail detection or equivaknt sakguards.
• Concept of Operations SCl.:tion ".1.5 Train Control Application
• Concept of Operations Seclion 6.5 Train Characteristics

V"ET~'ISiJ<) is a IOCol1lOtivc-ccntric. \iraltrain control system designed to be oH:r1aid on
c.\.isting Illethods of operation and provide a high level of railroad safety through
enforcclm:m ora train's authorilcd operating limits. including prokclion against train-to
train coli isions. derai Iments dlle 10 o\crspeed. unauthorized incursion into work lones.
and l)peration through main track s\, itdles in impropn position. The V-ETMS® S}stCIll
is designcd to support differcnt railroads and their indi .... idual methods of operations and
is inll'ndell to be implemcnted a<.:ross a broad spel:trull1 of railroads without moditi<.:ation.
Thi:; design approach supports intcroperability across railroads as V-ETI\1S·G; cquipped
locomot iws apply wnsistelll waming and enforccment rules regardless of trackage
(mncrship.

Refer to Figure 3-1 for a graphi<.: illustration representing the V-ETMS'lC system segments.

'--V---E-T-M-S-O-ffi-l-c-e-~===~...--~o~r_nrnu-_-_-n=iC-G1-tion-:;;---I',,- L~~:~~e -.J.

Segment c:- ----.v/ Segment .

"--------\ ------ ~----/...".,......,--_.
/---,,~~:~~-~.,- ]' i '('

~".------~~:;-'"""- ~
-'" ...- '\ <:>

'~---w-:"";':'"'-:-i(-f~--~
I Segment

.'------------_/

Figure 3-1 V-ETMS® System Segments
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4.0 COMPLIANCE [§ 236.1011(A)(2)]

VERSION 1.02

Thi" scctilln describes how CSXT intends to ~omply with ~ 236.1 009(d). which requires the railroad to
apply for and recei\ c PTe Systcm CCI1itkatioll from the FRA.

4.1 Risks to Meeting Required PTe Installation Date

Risk management \vill be integrated into the project plan. consistently applied, and clearly communicated
thruughollt lhe life cydc of the CSXT PTe project. Potential risks ,,,'ill be identified during the planning
phase: of the project and monitored and e:valuatcd on a regular basis by the CSXT PTC l.eadership Team,
CS:\ I Executive Tt:am, and CSXT PTe Steering Committee. This process will ensure that the CSXT
II 1'(' System receives System ('crt ilication in a timely manner to meet the December J I, 2015
impkmentation schedule.

CSXT ,,,ill apply a risk management process 10 identify, monitor and mitigale risks that could create or
suggest increased ditliculty in the successful completion and delivery of the PTC system installarion 011 or
prior 10 the requ ired date. This risk management process:

Identifies risks to meeting the goals and objectiws ofCSXT's PTC depluyment;

I'redil.:ts the c()n~cquences associated ,\ilh risks:

Implements risk mitigation strategies:

Monitors risk status; alld

Lslablishes cllnlinggncy plans.

Table 4-1 belmv identifies the risks to CSXT's completion and delivery of PTC installation on or prior to
December J 1,2015. the predicted consequences of the risk should it occur, CSXT's
mitigation/containmcnt stratcgy, and contingency plans.
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Table 4-1 Identified Risks to CSXT's Completion and Delivery of PTC Installation by December 31, 2015
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4.2

4.2.1

CSXT PTe System Certification Process

V-ETMS® System Certification

CSXT int..:nds \l) c()mply \\ ith 923{l.1 OOl)td) \\ hich rC4uir..:s the railroad tu apply for and rCl:civc PTe
Systcm Certificalion ti'OIll the FRi\ through the submission uf an Cll'l:cptablc PTCSP prior 10 (kplo) ing ih

PTe system. V-ElMS'./{. in rC\'enlll' seni..:e. This section describes how ('SXT intends to ohtain this
PTe Sy"tclll Ccrlificat i(ln for V-I: 1'1\'1 SK

4.2.2 Utilization of Type Approval and/or PTCDP

In fulfillment of §236.1 0 13. CSXT, Nott'olk Southern Railway (NS). and Union Pacifil.: Railroad (UPRR)
jointly suhmitted a PTCDP requesting Type Approval from FRA for the Wabtec Railway Electronics
(WRE) Vilal Ek..:troni..: Train Management Systcm (V-ETMS®). a vital overlay system as detined in
~236.1 () 15(<:)(2). CSXT intends to rcfi:rencc this Type Approval for its PTC System C\:rtification.

4.2.3 Certifying the Validity of the Type Approval

~236.10 13(c) states lhat "cach Type Approval shall be \al id for a period of 5 years. subject to alllOmati..:
and indefinite extension provided that at least one PTC System Cel1ificalion using the subject PTe
syslt:m has been issued within that period and not revoked." CSXT will ensure that its applicable Type
Approval remains valid for V-ETMS:k' operalions and meets the requirements set forth in ~236.I015(h).

4.2.4 Handling of CSXT-Specific Aspects

V-ETMS@ is designed to support different railroads and their indi\'idual methods of operation.
Therefore CSXT's specitic impletlll'ntation of V-ETMS'g:, will not require an)' variances from the V­
ETMSiR' lype Approval as requested in the submitted P·tTOP.

4.2.5 Delivera hies to be Supplied to the f'RA in Support of Petition for
Certification ofV-ETMS®

CSXT intends to supply tlK' FRA with the following ddiverabh:s in support of its request for Systcm
Certification of V-ETMS1{::

I. PTe Implementation Plan (pTeIP) compliant with ~236.1 0 II.

2. RetCrence to V-ETMS.x, lype Approval. when granted.

3. PTe Safety Plan (I'lCSP) compliant with ~236.IO 15. including a final human fllClors analysis.

hJl1IH:r. CSXT will comply with till' discontinuances, material modifications. and amendmcnt
rcquin:rncnts set forth in ~2J6.1 021 and rhl~ em)!", and malfunctions r~qlliremcnts sd forth in §D6.1 022.
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5.0 INTEROPERABIUTY [§ 236.1011(A)(3})

VERSION 1,02

This s("ction dcscrib('~ hO\\- the CSXT PTC system witl provide for intcropcrability bet\\ecn all host and
tenant railroads operating on C:SXT track segments required to hi.' equippt:d with a PTe s~stem as ddined
in the !'ina I Rltlcl,q,

5.1 Raih-oad Agreement Provisions Relevant to Interoperability l§
236.1011(a)(3)(i)]

All Interopnahk Train Cl.lnlrol (ITC) collaboration agrecnH:1lI "as excul(ed hy and amongst several
railroads mandatt'd to aehic\(; Positive Train Control (PTe) system intcropcrability through. in part. the
dt:\'t'lopmcnt \)1' an interoperable train control system which would enable locomotives of one partieipallt
to transitio(l at track speed to tht: control of another pllrticipant. The collaboration agreement indudt:s a
list ,'l/' illlernperability requirements mutually agreed-upon by the pal1ies:

• Definition and adoption of uniform interface standards;
• Dt:finitil.ln. adoption and implementation of AAR-standard communications protocols;
• Definition. adoption. and implementation of common office-locomotive communications protc'\Cols

and message jt)rl1lat~:

• Detinition. adoption. and implementation of a common II1Iman Machine Interface, allowing an
engillt:cr from any of the participant's roads to lit ilize the syslem on any participanl's locomolivt"s on
territory for whkh the engineer is qual died:

• Adnptillll of a coordinated plan for configuration managenll"nt of the interoperable PTe onboard
executable software;

• Agreement on liSt: of radio spectrum in the 220Mllz band for communications between the
locomotive and wayside and the locomotive and back office:

• Agn:emcnt to acquire. develop and deploy all of the technical capabilities required to permit the lise
of shared communications infrastructure: and

• Definition and adoption of standards allowing t'ilch participant's locomotive engineer, at the start or a
trip. to initialin' the interoperable on board system \\ ith the back offices of participants' PTe systems
which may be traverscd during the trip 10 support all intcl'Opcrabiliry scenarios which will be
encounten:d 011 the line-of·road with respective locomotive fleets and run-through operations,

The ITC collaboralion agreement char1ered the formation of various technical working coml1lirtees. each
dedicated to some technical aspect of PTC illteropcrability. Participation in the technical working
COllltllittee~ was expanded heyond the chat1ering roads to include any railroad planning to implement an
interoperable PTe system and wishing 10 participate,

CSXl is party to the ITC collaboration agreement and is a participant on alllTC technical teams,
Through the agreement and technical team activities. interoperability agreement has been established with
the follo ...ving. carriers:

• B!\'SF Railway Company (BNSF)
• lInion Pacitic Railroad (UP)
• :\orfolk SoutlH:rn Rai lway Company (NS)
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In addition, rcter to APPI:NDIX A for the ~i~n~1Qra(l<lurn of Understanding C\ccutcd by CSXT and the
other Class 1carriers that arc party to the ITC collaboration agreement.

CS XT has also executed a ~Jsi110n.l.!!Q.ill!LQ.r.llJ!Q..~..?Ji!.DS.!.ilHb with the other Class 1calTiers that have not to
dale become a part~· to the ITC collaboration agreement. Thes,,' can'iers are:

• The Kansas City Southern Railway Company (KCSR)
• Canadian National Raihvay Company (CN)
• Canadian Pacific Railway Company (ep)

I'hc MS:!!lpr~1I1du!lJ...Q,LljD9cr~J~,nding with these catTiers estahlishes an agreement between CSXT and
each Class I non-lIe Illembt:r in the following areas:

• Itnpkmentatiun of PTe technical solutions \\hich meet the requirements of interopcrability as
defined in ~2J6,1 OOJ(b):

• Panicipation in a PTC testing program to veri(\ functionality and interoperability;
• I:\change ofll:chnical inli.ll1nation needed to implement PTC ill accordance \\·ith applicable FR.A

requirements; and
• Agreernt:nt to abide by the terms of the [TC collaboration agreement.

Refer to APPENDIX H for copies of the \1cn!Qran~h!.!!!...9.flIn~erstan.ding l'xccuted by CSXT and the
Class I calTiers that arc not PlH1) to tht: ITC collahoration agreement.

CSXT has also i:xecuted a similar M~ml~randl!!1!.l1JJnderst.andirlgwith Conrail, which has not to date
become a party to the ITC collaboration agreement andior pal1icipated in ITC technical team activities.

Refer to APPENDIX C for it copy of the ~1~.!.!!g.f~!lQ!lm.llLU!!Q£[.Handjfl.£ hctwecn CSXT and Conrail.

CSXT has additionally requested that each of its other freight tenant calTiers who operate on CSXT PTe
track., with passenger tratlie, and who are thus required to install and operate PTe on its rolling stock
when operating on CSXT PTe equipped tracK. sign a LeJter~LVndcLgandi.M. This L~!tcr of
!JndersLaJlding establishes agreement between CSXT and its freight tenants in the following areas:

• Implementation or PTe technical solutions ,\ hich meet the requirements of interoperability as
defined ill *230.1 003(b):

• Participation in a p're testing program to \l:rify functionality and interoperahility; and
• Exchange or technical information needed to implement PTC in accordance with applicable FRA

requircrncnts.

Rckr to APPENDIX D for a sample oflhis L~J~er (),Ul!!!:I~.:5tandinl!,A complele list of the freight tenant
carriers is provided in 5.1.16.

CSXT has additionally provided a l,etter QJJl!!~fQl2~nlbilit\to each of its tenant passenger carriers who
are required to install and operate p're on rolling stock when operating on CSXT PTe equipped track
but who have nOI 10 date bl:l:ome palty to the ITC collaboration agrcemt:nt or participated in ITC
rcdlllicaltcam llcli'vities. Ihe LNt~r of 1[!!cmp~rabiJ.il'yestablishes agreement between CSXT and its
passenger tenants in the following areas:
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• Implementation of PTe It:chnical solutions which meet the requirements of inlt'roperabilit) as
defined in ~2161 OO.1( b j:

• Parlicipatin!l in a PTC !I..·~ting program to vcrify functionality and intcroperability: and
• L:-..cflangc oftcdHlical information needed to irnplcillent PIC in accordance with applicable FRA

n:quircmcnts.

In addition. the L.t'lIerQ.rMe;:.r<'Ill!:Ial:!.!.Lity requests each pa.,;sengcr carrier to re\·ic\\ and agree to jointly tile
v.. ilh FI{ A thi: portion of thi~ Sect ion 5.0 that is applicahle to thaI passenger carrier.

Kcfcr tll APPI:N 1)1 X,·: fnr these L~t1er) of Interuperabili!.l provided tu passenger caniers \\ ho arc
required to install and opcrale PTC on rolling stock whe.:n operating on CSXT PTe equipped track, but
han: not to date become party to the IIC collaboration agreement nr participated ill lIe technical team
al:tivilies.

On and atkr Deeemhcr 31,2015, the onl) unequipped tenant to~otllotjves that may be operating on the
CSXT Ild,\ork would potentially be trains operatl'd by Class II and III railroads (although CSXT has not
yt:t made a decision on the extent to which such operations will be permitted). Those trains, ifpennilted
to operate ill unequipped PTC stalus, will operate under authority of ~236.1006(b)(4) and \\ill he subjed
to thc operating restrictions in ~2361 029.

Thl;' Assistant Vi..:e Pn:sident Advanced Lngincl'ring, as the.: leader orthe PTC Jmpll:mentation Plallteam,
wi II manage the respons('s received from tenant railroads. CSXT is pursuing additional communications
with tenant railroads \ ia fol!<m -lip letkrs and telephone contact. CSXT has also established systems to
receive responses electronically. CSXT's Assistant Vice President Advanced Engineering will provide
monthly status updates to FRA until IOO~'o of the requested n:sponses have been received and appropriate
illleroperabilily agreemellls are in place A r.:arrier that has not compli~d with its ooligation under the
FinalKuk to be equipped with an illteroperable PTe sy~tem will not be permined to operate on CSXT's
P'I '(' tral:k tin and atier Der.:cmbcr 3 I. 20 IS.

CS XT achieve~ interoperable PTe operations with its tenant railroads which operate PTe systems in one
of Ih~ follo\\ing tcchnit:al methods;

I. Native Illternperahility
Dual Equipping

CSXT primarily cu:hieves interopcrabilit)' with its tenant railroads by means of nati ....e inlcropcrability.
This includes Amtrak operations on CSXT, which \\ill be equipped with the V-ETMS:K system by the
time each line se~mcnt is cutover for PTC operation.

The ETMS PTC syst~m being installed b) I1NSI' on its !llcomoti"cs will bl:. fully interoperable "ilh
CSXT's V-ETMS~' system when opcrating on CSXT's track that has been cutover, BNSF's
locomotives will exhibit the characteristics of native inH.'ropcrability described helow while operating on
csxr. except that the BNSF system is nun-vital.

ClJITentl). the onl) non-lIati\e interoperable tmanl is SEPTA, and how intcroperahility is ul:hieved with
St-YTA u<;ing dual equipping is described belm, in sl'\:tion 5.1.2.
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5.1.1 Native Interoperability

For Native Inlcroperabilily. CSXT and its interopcrability partner shall bOlh inslall and operate lhe Vital
FIl'Clroni..: Train Managemcnl SYSICI11~) (V-ETMS);) on their respe<.:tivc lownwtivcs with interoperable
otli~'es and \\aysides. V-I~TMS'" provides for full funclionality for any equipped locomotivl:. regardless
of 0\\ ncrship. \\ith any ortice til' wayside COITc~pondingly equipped. Interoperability is achieved through
nalive upnalion or V-LT\1S X wi[hout the nced for data. function. or human-machine illtcrt~\ee (Hf\.ll)
translation. Intempcrable cllmlllunicatiolls are achicved through adopti\)n llf the ..:ommon
communicalions and message protocols, and application behavior specifications. V-ETMS~ cncolllpa~ses

the methods of operation and rules of bOlh CSXT and its interopcrability paltner and accollltllodales any
difTerences in tilL' dala provided by back ofTice systems. V-ETMS x and its operations arc fully dcscribed
in the Vital J-:lcctronic Management Syslem Positive Train Control Developmcnt Plan (!'TeD!'} [3).
suhrnitlcd to FR/\ on March 24, 20 IO.

V+TMS~; interoperability' is achieved through the specification and implementation of standard
behavioral components \\hich communicate via standard interfaces. Tht: V-ETMS 1 locomotive segment
cOllllllunicates continuously and simultaneollsly with the Office Segment infrastructures that govern each
lind every V-ErMS·~ -controlled track segment on which the V-ETMS.K' train will traverse during the trip
of a pal1 ictllar train cre\\. n:gardles~of locolllotive owner or operator. When lhe V-ETI\\'1S:Jr' locomotive
system is initialized for a trip, the railroads ov<.'r whidlthe train will operate are selcded from a list. The
V-FTMS ll Locomotive Segment uses this list 10 determine the track segments. usually at the subdivision
or district level. on whidl it will operate based on the business processes in place 011 t:ach road for route
delcnnination. Failure of the initialization \\ ill caust: V-E'L~1Si: to prevent enlry onto V-ETMS II; tracks
for which the Locomotive Segment has not heen initialized. Once initialized: the V-ETMS): Locomotive
Segment communicates continuously and concurrcntly wilh the separate oflice infrastructure for each
railroad over which the train will opemle: all data needed to cross a railroad boundary is thus onboard and
current bef()re thl.' train actually reaches the boundary and no special "hand-off' processing is required at
that lime. This approach is prcllliscJ on existing railroad opcrations a train's mowment may be
simultaneously gO\cmcd by mandalory directivcs. signal aspects. and rules from multiple railroads as it
nears a transition point. For example. a train operaling on a CLEAR signal indication 011 one railroad
may be approaching lhe limils of another mad .. where a temporary speed restriction is in effecl. V­
I:':T1\1S) will display and provide predictivc cnfon:ement tlf'the speed rcstriction before the train actually
crosses an interlinc boundary.

Intcroperabilit) hctwcen locomotivc segmen[ and wayside segment for any combination of V_FTMS k
­

c\juipped locomotive and track segment ownership is provid~d through use of a WIU behavioral and
cOlTlmunications/messaging protocol standard. This standard protocol comhination is utilized by t~ach v­
ETMSl:' -compatible WIll and V-ETMS· locomotive segment, regardless of track segment operator.
locomotive ownership, or wayside segment compom:nt manufacturers. Wayside devices. their location.
and associated Wit) information are identified ill the track data for each track segment on which V­
LT\1S· is operalivc.

For SEPT/\. intcroperability \\ ill be achieved via communication het\\ecn the V-ETMS and SFPTA's
train management system Oil tho: Trenlon linc during Phase 4 of the CSXT PTe implementation.

The V-ETt\·1S'&' illtcropcrability architecture is depicted in Figure 5-1.
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Figure 5-1 V-ETMS® Interoperability Architecture

Additionally. this architccture rnilY he deployed by a railroad to distribute control of its own V-ElMS·'
tracks onto multiple Office Segment Servers to increase performance. availability. and reliability. Fig.ure
5-2 depicts a scenario ,... I\l:reby a V-I-TMS~ locomotive s.::heduled to operate over three different railroads
(KED, l:3Ll'E. GREEN) and 6 dilTcr('nt subdivisions (RED-AlB. BLUE-AlB. OREEN-A/B) is
COtrlmun ieat ing with 5 d iITercnt Office Segment Servers

42



POSITIVE TRAIN CONTROL (1',PLEl'lENTATION PLAN VERSION 1.02

Red Sub·A

Rod D",potchlllg
Sy~t.m

80s 2
ub B

Bluo Dispotching
Systom

WIU

Red Sub·S

.....
n 80S 2
ub B

Green Dispatching
Systom

WIU

WIU

Bluo Suo·S

WU

Figure 5-2 V-ETMS® Locomotive Scheduled to Operate on 3 Railroads, 6 Sub-divisions
and Communicate with 5 Office Segment Servers

Railroads \\ilh \vhid} CSX I \vill conducl illlcroperabl~ PTe operations in this manner and the syslems
op~rated on those railroads' n:spcctive properties are as follows:

.1.1.1.1 M(I1y{alld Trallsit Authority (MTA) PTe

MTA's MARC servin.' operates on CSX I's mainlines bel ween (I) Baltimore, MD and Washington. DC
(Capital Subdivision), (2) r-,'1artinsburg. WV and Washington. DC (Cumberland & Metropolitan
Subdi\isions) and (3) Fn:dcrick Branch conncdion and Point of Rocks (Old Mainline
Subdivision) MARC is clIrn:ntly operating re\entle and repositioning trains,

MTA owns 3.5 miles ot'trClck between Frederick. MD and its connection with CSXT's Old Mainline
Subdivision. CSXT provides dispakhing for MTA un rhis line segment.

43



POSITIVE TRAlN CONTROL IMPLEMENTATION PLAN VERSION 102

III all locations where MTA operates Oil CSXT. MTA is responsible for equipping 01 retrofitting its
kh::ol11otivc->, and t'vlTA will purclH\$c and install equipment compatible wirh CSXT's PTe technology.
l{eh:r to I"able ~-I.

Table 5-1 MTA Operations on CSXT

Baltimore
Terminal
(56) &

Capital (31)

Brunswick Line Metropolitan V-ETMS®
(Washington -
Brunswick)

Martinsburg Metropolitan V-ETMS®
(Washington - (522) &
Martinsburg) Cumberland

(21 1)

Frederick Metropolitan V·ETMS®
(Washington -
Fredenck)

Point of Rocks - IOld Main Line V·ETMS®
Frederick

Camden Line Baltimore V·ETMS®
(Washington· Terminal
Baltimore) (56) &

Capital (31)

Brunswick Line Metropolitan V-ETMS®
(Washington -
Brunswick)

Martinsburg Metropolitan V-ETMS®
(Washington - (52.2) &
Martinsburg) Cumberland

(211 )

Fredenck Metropolitan V·ETMS®
(Washington -
Frederick)
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5.1.1.2 Massuchuse((s Bay 'fransportaCiofll1llchority (MHTA)

MBlA \)peralcs a COmlllllll.:r $) s(cm with I I linl:~ and 123 slalions. The land over which MBTA prO\ idcs
ils Hostun .- Worcester sen.-ill: is variously owned by CSXl. MOTA, and the Massaehusells Turnpike
AlIthorily. MBTA operates over csxrs Boslon Main I.ine bt:l ween Worcester and Framingham.
Mas:-oachusclts. and on the Riverside line. CSXT operates on various MBlA liTlcS including Ihe mainlin('
bet\\ een Boston and Framingham and various branch lines_

CS Xl and lhe ('ofllmormeallh Massachusetts. by and through its I)cpartm('ol of Transportation
(r-.·1ass[)ol). arc committed 10 lomplete and close a transaction whereoy Mas<;Dot will purchase csxrs
line between Framingham and Worcester. Until such time as the proposed transaction is completed,
CSXT \vill plan to install V-l':TMSx between Framingham and Worcester. However. MBTA and CSKI
\\ ill alllend their respective Implementation Plans upon completion of the transaction 10 allow for MBTA
to install its own PTe system on thi~ linl'. CSXT and MIlTA will work cooperatively to 5eel-: PTe
lechnical solutions which meet Ihe requirements of interoperability as defined in ~236.1 003(b),

MHTA will he rl'sponsible for equipping or retrofitting its locomolives, and MBTA will purchase and
install equipment compatible with csxrs PTe technology if the lransaction is nol completed and the
implementation rlan~ are nnt amended. Refer 10 Table 5-2.

CSXT and MHTA continue [0 have disl.:ussions in regard to imeroperability on the line segment identified
in Tabk 5-2

Table 5-2 MBTA Operations on CSXT

Boston line Boston
(Framingham - Worcester) ;____._ __.,__ . L .__.,

5.1,1.3 Vil:qinia Railway Express (VRt.) PTe

The Virginia Railway Express (VRE) is a transportation pal1nership between the Northern Virginia
Transp0l1ation Commission and the Potomac and Rappahannock Transp0l1ation Commission. VRE
shares track wilh CSXT and Amtrak along lhe RF&P line from \Vashington's l 'nion Station to
'-redericksburg.

VRE is responsible for equipping or retrofitting ils locomotives, and VRE will purchase and install
equipment compatible \\ ith CSXT PTC Technology. Refer III Table 5-3.
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Table 5-3 VRE Operations on CSXT

Fredericksburg I i

(Fredericksburg - . "
Washington) j-_._---- ..•_--- .. ------_.._--_ ....__.-

VERSION t .02

.C;.1.1.4 South Florida Regiunal Transportation A{/tflUri~y (SFRTA) PTe

S!· R 1/\ j" a regional tnll1spof1ation authority that coordinates, develops and implements a regional
transportation system in Soulh Florida. Ihc SFlrlA' s Tri-Rai I system serves Broward, M iam i-Oade and
Pa 1m Beadl counties. CSXT is a teni1nt of SFRTA, <l!so known as Tri-Rail. on 70.'2 mill's of tral'kage
bclwl'cn \VCSI Palm Beach and Miami. Florida.

CS Xl is assisting SFRTA in developing and implcmenting its own Implementation Plan addn:ssing the
lil1e segment identified in rable 5-4. SFRTA will be installing the V-ETMS l

' PTe System. and CSXT
wi II work cooperatively II ith SFRI A on any interopcrability isslles thatma)' arise.

Table 5-4 CSXT Operating on SFRTA

5.1.1.5 Nutimwl Railroad Passenger CorporatioTl ("Amtrak")

Amtrak operates on ] .459 rni ks or csxrs net work serving over 120 stations.

Amtrak has been rl'qucstcd to sign the ~!1cr of In,,;:ropcrahility (referenced in APPENDIX F ) that its
rolling stock will need to be equipped with the V-FTA1SCi{i PTe' System when operating 011 the following
line segments, Refer to Table 5-5.

ACSES supplements the existing cHh signaliautomatil' train control system on the NEe, providing. full
PTe functionality Amtrak intends to install ACSES het\\cen New York City and Washington, OC oy
2012. Rcll:r to Tahle 5-5.

CSXT and :'\mtrah contillUI' to ha\c discussions in regard to intcroperability on the line segments
identified in table Table 5-5.
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Table 5-5 Amtrak Operations on CSXT

!-_._-

47

V-ETMS®

V-ETMS®

j-

Lakeland. FL ­
Tampa. FL

._-- -'-' - +..._".. ",.._-,,----
Cove Intg MA ! Boston
- Beacon Park !

MA ,

CP 175 (6~iE-lCle~~i~-~d
of Clev), OH - i Terminal
Cleveland (CP I .
181) OH i I

~~;~I~~cp-l ~~~~~:, B~ffalo1-V:ETMS®-
BFXCP7.NY· l'._...._j.__ ._.__ ....... --'" "-'" '-"
Taft Yard (E I Sanford, Carters., V-ETMS®
Landstreet Rd i Auburndale i
Orlando). FL . I
Auburndale.

~_._.......-!. -_....__.--+----_...
Indianapolis 'j' Indianapolis, i V-ETMS®
(CP - IU) IN - Indianapolis I

Hamllton,OH J Terminal i---- '''---''1'-- -.-.-----..-+--.. - ---..
Ames, IN - Crawfordsville ! V-ETMS®
Clermont (CP - I Branch. Monon 1

~~~~;'-IN="-l!- Mo~on-------·~V~ETMS®
Reynolds, IN ;
M~y~;;d, IN-:--t-Mon~"----IV:ETMS®
Shelby, IN I ;
P~ughk~~p;~ ; HUd~n'-----r V-ETMS® ­

(CP 75) NY - I' i
.~udson,_NY _1 - --l'
Fetner. NC . ! Aberdeen
Sanford, NC jl 1--.---.-_....----- ..- .... ----r
Hamlet, NC - Hamlet, Hamlet 'I V-ETMS®
Columbia, SC I Terminal, .

i Columbia :--..._ .... -.-. - +---......-- ..---- i

Richmond 'I' Bellwood, ,I,

("AY'l VA - i Richmond
Amtrak Jct i Terminal, i
J~y~~_y~__+~:.~nsul':--- --1.-----..
Amtrak Jet i Peninsula . V-ETMS®
(RVM) VA-
Newport
News, VA. ..--....-------r---------..+-----...----
Savannah GA ; Savannah ! V-ETMS®.__. L ......__._.__ ...... ..........L _
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J~suP GA - !N~hunt~---' . V-ETMS®

;~~:s~::~Gp:~'& W pitt~bUrgh!'-v~i~TMS®--
CP Bloom, p~' I ' t'

____, ,.. .. ~ ---. _.__·_···_~v_ _

Stuyvesant IHudson , V-ETMS®
(CP 125), NY· i

;:~;~: :--18~slo';8erkShi;;-t-vETMS®
Springfield i I'

MA '
.AUbur~dale-,-'1 carter;~----'-i' V-ETMS®
FL - Lakeland, 1 Auburndale, 'I'

FL i Lakeland

~acon p~rk'~IBo~t~~-" V-ETMS®
MA·' I

¥r::::~;':£._.LOS10;;---"-l'-'~ETMS®
MA­

Worce~ter, ~A ----.---1
Worcester, MA i Boston I V-ETMS®
. Palmer. MA --.L '
Spnn9f~ld' - "I B~~kshlre .----... r-V-ETMS® -
MA - Readville : :

(~.~~?) N~__J
Albany- ; Hudson
Rensselaer
(CP 142) NY -
Schenectady , I
(CP 160), NY : :

HOffma~-.~·ROChe~-t;-r.----r--I'V-ETMS®
Buffalo (CP i Mohawk, Buffalo
437), NY i Terminal. Selkirk, i

BUff~(CP··~~:t :~~;:, Eriet"V~ETMS®-"
437), NY .. CP I West. Cleveland ,
175 (6,ml E of ITerminal, Buffalo I
Clev), OH : Terminal, Niagara.. ".-.------t---......-.-...".---+----"'--..,-
Buffalo Exch I Niagara i V-ETMS®
St (CP 7), NY .. i I
Niagara Falls, I .
~,, __...-+- ,_ i __. _

JacksonVille, 'sanford,,:-T V-ETMS®
F..!:..:. Sanfor~c. .. J Jac~sonville _
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V-ETMS®

V-ETMS®

V-ETMS®

Sanford, FL - . --rsanf~7d---
Taft Yd (E I
Landstreet Rd I I
Orlando), Fl ! i

A"b";nda';i Aub;;-;~d;;;;--t ----
6~~rS~th i Miami I
AShian~KY --TKa~~~ha----.. t- V-ETMS® .-

Huntington, I I
WV . --l
H~ntlngt~~---h(~naWh~-- 'I' --V-ETMS®
WV- i

Charleston, I i

wv' I
-....---·----1---..----:-i----------
Charleston, IAllegheny, New i V-ETMS®
WV -- Clifton River, Kanawha i
Forge VA' I--.--"J1'-. --. ·--··--·t---·-----..·--·-
Hamilton. OH - Cincinnati ! V-ETMS®
Cincinnati OH Tenminal i-----_.:._.. , --._------._-- +--,--,--"
Cinclnnati,OH ICinCinnati, I V--ETMS®
- Ashland, KY Cincinnati '

! Terminal. '

1
1 Northern, Russell,

Kanawha
-,--"0,,,.-." " ..._ . ,_.", .• " _

Clermont (CP -- ! Indianapolis
IJ). IN - i Terminal,
Indianapolis ICrawfordsville

_(_C_P ~.I_U)_, IN L~r~_nC_h_ .. -..-----. t------
Reynolds, lN~'Monon I' V-ETMS®
Ames IN
Sh~l-by-.-IN-':- : Monon '-~TMS®
~.~non,~~ ~ , -t--
Porter, IN - , Grand Rapids, V-ETMS®
Grand Rapids, lGrand Rapids
MI Tenmlnal
------".. ----,-------t--------
Hudson, NY - I. Hudson I'.

Stuyvesant I
~Ca-~e~h5)~-~-~--- r-

I
, Ab;rd;en ----I--

Fetner. NC '_ ,._.___ __-+- ".__"'_. ~""~-"O__,_--

Sanford, NC - ; Aberdeen Hamiel I V-ETMS®
Hamlet, NC Terminal i

-'--------' .--------- ·__, 1 ---

_~~.~mb~.~~__Columbia 1__.Y·~T.MS~ _
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V·ETMS®

;
.-----1 ,. , _

V-ETMS®

-..1-
~:~::x~~~ "-f~iu-~bia"­

~::h~~::nGA I~~cv~~:~~
(CP Virginia) ~ Fredencksburg

DC· I'

Alexandria (AF .
Intrlkg) VA !

~~~:k~~d~~(AFf~;~~:fc"k~:urg .. j--V"ETMS®
_Lort?~·YA_ -1- --- ----1----·..--
Lorton VA - I Richmond • V-ETMS®
Fredricksburg. ,Fredencksburg i
:~d~lCk~b~~~ R~·~·hm~~d--.. ·-1-V~ETMS®-·-
VA - Doswell ! Fredericksburg I
VA; 1--_.._...._-.-_.. ~------;.......__....._-_.
Doswell, VA· : Richmond V-ETMS®
Richmond Fredericksburg,
(RVR). VA I !.. __._ ---+------..------1-------
Richmond !Richmond I V-ETMS®
(RVR) VA - I Terminal.
Richmond . Richmond ,

I h("AY"), VA ~ Fredericksburg
---- ---------.----. -----
Richmond " North End, South ! V-ETMS®
("AY") VA· End, Richmond :

-~::::: ~~. ..- ~II ::~~~~~d. ---- -1- -"V-ETM-S®
Kingstree, SC . Charleston '

- ..---.-+-..------.-.1----------
Kingstree SC i Charleston I V·ETMS®
- Charleston, I I
SC' I

-- ----...-1----..----------4-·-····---
Charleston. : Charleston 'I V·ETMS®
sc . . I Savannah' ;
Savannah. GA ! J

.._-_ ..._-~_ .... --...._.--------_. ------
Burroughs, GA INahunta, I V-ETMS®
- Jesup, GA ! Savannah :----_ ---.....;.- -_.-._. '-" -+- -_.-
Folkston. GA - 'Nahunta I V-ETMS®

I
Callahan, FL i I

;:~~s~nn~;I~eL.. : ~:c~u~t~~llIe---I---- ..---------

FL Terminal
-;- --._...._-_..-1--

Washington I Metropolitan
(ON). DC.. .
POint of Rocks, I
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POint of Rocks. Metropolitan
MD-
Brunswick. MD , i--.---------+--....-_. ---- f---' .---.....
Brunswick. MD i Cumberland, i V-ETMS®
- Martinsburg. : Metropolitan '
WV ....__._.,
Martinsburg. Cumberland. i V-ETMS®
WV - I Cumberland
Cumberland, f Terminal ;
MD' I.-.-., ----·-r'.-----..-.-.--.~.-- -------
Cumberland. . Keystone ! V-ETMS®
MD .. ; Pittsburgh, .
Braddock. PA ICumberland

I Terminal

Tabll: 5·6 belm\ idcntifics the passenger railroad intcropcrabilily responses

Table 5-6 Passenger Railroad Interoperability Responses

VERSION 1.02

5.1.1.6 Class II and III Tenant Railroads Operacitl{J on CSXT PTC Track Segments with
Passenger Traffic

As prcviously discussed in Section 5.1. the railroads identified ill Table 5-7 ha\e been requested to sign a
LetterofUnderstunding (referenced in APPENDIX 0) that their respectiw rolling stock willnced 10 be
equipped with the V-ETMSJf PTe System when operating on the following line segments_
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Table 5-7 Class II and III Tenant Railroads with Passenger Traffic

VERSION 1.02

Aberdeen

Aile han

Auburndale

Berkshire

Boston

Buffalo Terminal

Charleston

Cincinnati Term

Grand Rapids
Terminal

Ind Terminal

Indiana olis

Ke stone

Mohawk

ATW Atlantic & Western RaJiwa
ACWR (Aberdeen Carolina and Western­
Railwa

ST Pan Am Southern

CSO Connecticut Southern Railroad

HRRC Housatonic Railroad Co)
EBSR (East Brookfield & Spencer
Railroad
PW (Providence and Worchester
Railroad

BPRR

BSOR

SB South Buffalo Railroad

GITM

CIND Central Railroad of Indiana

lORY

GDLK

ISRR Indiana Southern Railroad

L1RC

IERR Indiana Eastern Railroad

SWP Southwest Penns Ivania Railroad
NYSW (New York, Susquehanna &
Western Railroad
MHWA (Mohawk, Adirondack & Northern
Railroad
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SubdivisIon Railroad States

TTIS (Transkentucky Transportation
CincinnatI Railroad, Inc

RSR Rochester Southern RaIlroad

--
•------

..

TPW Toledo Peoria & Western Rallwa )

AVR Aile hen Valle Railroad
DLWR (Depew, Lancaster & Western
Railroad

Conrad Yelvm ton

RSOR Riceboro Southern Railwa

GITM Golden Isles Terminal Railroad

FCEN Flonda Central RaIlroad Co, Inc,

GC Gear la Central Rallwa

Savannah

Monon

Sanford

P&W

Rochester

5.1.2 Dual EqUipped Office and Wayside Interoperability

CSXI and its interopcrahilily partner SEPTA will install and operate ditTcl'cnt systems on their respective
lucomoti\cs, uffice. and wayside, However. the Im:ol1lotivc onboard system of each will be able to
interoperate with the office and wayside infrastructure deployed 011 the other's property, This capability
is achieved in the follm"ing manner:

CSXT will be implemcnting V-ElMS Oil its lines. SEPTA will be utilizing the ACSES II PTe system as
a vital overlay to fin ATC:iC'SS system, Thc CS\T omec SeglllCnl will he abk (0 exchange information
with the SEPTA Offic.... Se~m<:nt Safely Server, such that trat:k database inthrmation is securely updated

Tn achieve functional interopcrability, the wayside Automatic Block Signal (ABS) system shall be uscd
to provide an automatic enforcemelll ofttw AUS aspet:ts, When operating on CSXT PTC equipped trad,
passenger trains will be provided with a form of cab signal ing. but instead of recciving the cab signals
through the rails they will be rrovidcd as a radio transmission, To accomplish this, each automatic signal
location will be outfitted \"ith WIU's and Base stations for usc by both the SEPTA and CSXT trains,
Consistent \\ith the operation of the ACSES II. transponders vii II be added at the track entrance to each
block for use by SEPTA trains to direcl the train's on board computer to tunc to a specific radio channel
to receive the cab signal indication. Freight trains will be directed to tunc to thl' appropriate radio
frequency through GPS coordinate mapping,

Section 5,1.2, J bekm descrihes where dual equipped inreroperahility will be achieved on SEPTA. The
Trcnlon subdivisioll is scheduled to be .:utover in phase 4 (see Table 7-1 ), during 20 lJ and 2014.
Additionally. the Wayside Implementation Schedul .... (Table 9·1) shows that wayside equipment will be
instalkd on the Trenton subdivision bCI\\l'CIl 2013 and 2014. CSXT will work closely \\ ilh SEPTA to
ensure that the implementation of the dual equipped technology does not adversely affixt operations,
including any necessary testing required for this subdivision,

53



POSITIVE TRAIN CONTROL IMPLEMENTAllON PLAN VERSION 102

.5.1.2.1 Southeastern Pennsylvania Transit Authority (SJ::PTA)

Sl:PTA opl.'ratt:s on both tracks of the CSXI In:nton I.int:. between \\'(lod Interlocking ( ) and
Trenl Intcrlod.ing ( ). The signal system on the Trenton Line's No. I and Nt). 2 Tracks is a
:\()f{AC Ruk 261 bi-directional, Automatic Block Signaling System with color light signals. lhe CSXI
Trenlon Line IC"ITitory hCI\\eCn is dispatched by SEPTA Train Uispalchers oul of
the SI.PIf\ Rail Openllions Control Center (f{OCC)

SEPTA's onboard PTe system will consist of cilh signals and ACSES II. CSXT"s track will he equippcd
\\ ith the \\'ante..:: Y-ET\1SK PTe system. Based on description of Functionullntcropcrability set fonh in
5.1.2. SEPTA and CSXT will achic,·e functional imcroperabiliry on the line segments identified ill Tablt:
5-8. There are no plans 10 install cab signaling on [he CSXT tcn-itor).

Table 5-8 SEPTA Operations on CSXT

ASCES II
(SEPTA)

5.2 Technology Applicable to Interoperability l§ 236.1011(a)(3)(ii))

CSXl and its intemperability partners utili!.c methods in three areas to obtain and maintain
interoperahility of its PTe systern(s):

Technical inleropcrability is achieved through rhe use of documeilled COllllllon interface definitions,
These definitions include one or more radio protocols (220M Hz) and hardware interfaces to radio
equipment. a common standard messaging protocol (ITC Messaging), and standard data element and
application message format and wntent definitions (Y-ETrv1SQ{1 interface control documents). Use of
and compl iance "'ith these common interface definitions ensures the ability to t~xchange data messages
hetween interoperable ~yslell1 components.

Semantic interoperahility is achieved Ihrough the common usc of documented system behavioral
spcl:ifications. In the CutTent fTC architecture. standard application-level specifications define the
behavior of the interopemhle oftice. locomotive. and wayside segments. Use of and compliance \\ith
these common hehavioral spccilication~cnsurcs cadi intempt:rablc system segment properly Interprets
and acts upon exchanged data messages.
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Organizational interopcrability is al:hicvcd primarily through indu5trY-\'vidf: forums. such as COlT1l1lillees
chartered by ITC and AAR 'h:chnit:alteams Opt~rating under both the ITC and AAR charters arc tasked
\\'ith den'loping. and maintaining the common technical standards in the arcas of technical and sCll1anti.:
int.:roperabilit! (kseribcd ubO\c. These tL'arns have \'vorkcd to establish a baseline level of
intt:roperability required for industry-wide PTC implementation, The teams \\ill work on a l:ontinuing
basis to provide configuration management and ensure that interoperability is maintained as the
interoperable PTe syslcm(s) are enhanced. ITC and AAR teams will also \\ork to establish
organizational inlt:roperability in the areas of interchange and i"frastructure sharing,

5.3 Obstacles to Interoperability [§ 236.1011 (a)(3)(iii)J

CSXT continucs [0 have discussions with its tenant railroad:- \vith regard to issues related to
intemperability. including with clllities that have not as yet exccuted the documents proviJed to them by
CSXI. Thirty-three percent of the carriers contacted have n:sponded. Based upon csxrs use of Native
Intl'rorcrability and Functional Interoperabilit), 110 tedmical unstades to intcroperabilit)' have been
identified to date. However, tedmical inl<:ropcrabilit)' issues may arise at any point during the PTe
implementation prot.~css. PTe technical intcropcrability issues will he reported to the Assistant Vice
President Advanced Fnginecring. as the leader of the PTe Implementation Plan team, who \vill
evaluate: lhe issue and detemline if lhe technical solution should be coordinated with other V-ETMS®
users and/or other tenant railroads. Wher" n:lJuired, the Vice President Safety will submit an RFA as
outlined in section 1.1.2.
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6.0 INSTALLATION RISK ANALYSIS [§ 236.1011(A)(4)]

Ihis section lkscrihes huw th;.: CSXl PTe Sy Slelll \\ ill he implemented to address areas of g.n:ater risk to
th;.: puhli\: and L\ilmad elliplo) ces hel\lrl' ar.;as or lesser ri ..k.

6.1 Introduction

The risk prinritizfltion model gcncnncd in response to 49 CFR Pal1 ~36 Suhpart I r:361011(a)(4). ,\hich
rcquires Ihat. to the extent practical. the posillve train wnlml (PTe) system be impicmelllcd to address
areas of greater risk 10 the publi\: alld railroad employees bef(lrC areas of lesser risk. The risk
prioritization model assesses a number of key risk filctors. which arc assumed to provide an indication of
the relative risk associated \\itll the CSXT lincs for \\hich p're deployment is required by Subpart I
~ 23(1.1 005(b). Ille relat ivc risk rankings generated by the risk prioritizatinn model provided the basis for
prilliiti/ing derloym':lllllf PTe olllhc eSXllin.:s for \\hich PTe is r;.:quired by Subpart I ~236.1 005(b)
The risk prioritiz.atiunl11odel did nnt assess other CSX (lines lor which PTe deployl11enl is not required
b~ Subpart I ~n6.1 005(b). This docul11ent describes the risk prioritization approach, the ris!': f:K'lors that
\\ en: assessed. and tht: Illodel results.

CSXl has not re<.:eivcd all of the Pill data from li'eight tenant railroads for inclusion in CSXT's risk
analysis, Both tenant passeng.er train inll1rmation and the number or freight tcnant trains have bt:en
ilH:luded in the risk analysis as this data was available within the CSXT dala system. CSXT is artempting
to colket the I'IH dara from fl'eightlcnant railroads and include this data in the CSXT lisk 1110del. If
additional inform31ion is rcct:ivcd after initial submission of this PTCIP. the C$XT risk model \vill hc
updated no latcr than the tirst annual IqJOrt of progress IowaI'd achieving impkmentatioll goals
established in till' approved PTCIP. and any changes that result in a material change to the approved
PTel P "ill be sublll ittrd as a Request F,lr Amcndlllcllt (KFt\) in ae<.:ordance \\ ith Se~tion 1.1.2 of the
PTeI!'.

6.2 Risk Prioritization Model

The CSXT risk prioritization model is based heavily on Ihe sampk methodolog.y provided by the Federal
Kailroad Administration (FRA) in the Risk Prioriri::arioll :Her!Jodolo&''l'jin' PIC .)\sfem Implementation
[51 (hereafter rekrred to as tlH: Risk l'rioriri::arioll Templare). This is a basic weightt:d score approach in
which a numher of risk factors, as identified in thc Risk Priuriri::urioll Templart: and PiC Implemcntation
Plan Tj'mplatt' [61. were assig.ncd integer scores, corresponding \\ ith levels of risk. ranging from 0 (lowest
risk) up to 5 (highest ri5k) I'm each of the CSXT subdivisions to be c4uippcd with PTe. Each risk factor
was also assigned a weight. \\hich provided an indication orthe "relatiyc im ummcc" of the lactor in
dctcnninin ' the overall risk rankin .
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In order 10 perft\Jl11 the abme calculations. the folkm ing activities were undel1aken:
I) ldenlif\ risk factors 10 include in the risk prioritization model
:2) L-.srimate ris\.; factor weights U' W,)
3) Deline lhe risk facror levels (from 0 10 5) used to assi~n scores to the line segments fix each risk

faelOr
4) Assign integer seNes (FR,) 10 ea<:h suhdivision using the risk fador levels defined in aClivit)3

above
5) Calculate the line segmcntl{elative Risk Scor\.' (LSI) using (E/fuaf/oll 1) and average Ihe results

for the entire subdivision using (!~'(/I/(/t;on])

Details of each oflhe activities listed abuve an: pruvid<:d in the subsections f()lIowing.

Due to the complex nature of the CSXT railnctwork, risk assessment for each subdivision is conducted
by means of analYLing the various line segments that comprise that specific subdivision.

The CSXT rail network includes mallY linc segments. ;\ suhdivision is ~()rn riscd of one or more linc
scglllents. Each lillc segment is assessed for each pal1icular risk factor (e.g. , and is thcn
assigned the appropriate risk level, using the 0 . 5 scale or I ·5 scale for that factor in a manner similar to
that describcd in the Risk !'r;or;t;zmioN Te/flp/ale. The result is then multiplied hy a constant that
represents the ,veight tt)r that risk factor to produce the line segmt:nt factor risk.
The line segment faclor risks for each risk factor arc calculated. and the results art.' th<.:o sUlllmcd to
produce the line segment risk.

'1'\.\0 cakulations are then performed for the subdivision:

I. To determine the overall risk sequence numher of a suhdivision. all of the liol' segment risks
an: summed and thell divided by the number of line segmcnts in Ihe subdivision. Thc highesl
resultant number represents the subdivision with the highest risk and is given the sequence
number of I. The ncxt highest number is given a sequence numba of 2 and so on.
2. To determine the overall risk for each subdivision lor cach risk factor, the particular line
segment factor risks are summed fur the subdivision, and then divided by the number of line
scgmellls ill the ~ubdi\'ision.

These two methods allow lhe ris~ factors to he analyzed at an individual level (e.g. ) and
also at a composite level (all risk factors for a subdivision). II should be noted thaI the division hy the
nUllIber of lille segments for a subdivision is necessary to avoid duplicate counting of the risk faelOr:>.

Sequence numbers. and a number of other railroad specitic technical. logistical, organi/.l1tjonal and
geographical factors ar..: then taken il1to acwunl to assign a subdivision to an implementation phase.
r.O\\l'r impleml'ntation phases will be compleled before higher phase numbers. although multiple phases
may be ac(iH~ al tll1<:e. Sec Se<:til.Hl 7.0 below for further details.
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6.2.1 Identification of Risk Factors

1he I(isk I'riorifi:aliol/ Templafe includl':'i a list of SCVl'n risk factors. \vhich are identified as "a minimunt
set \11' risk factors that arc to be considered" in the risk prioriti/.atioll model. These seven risk factors,
lisled belem. correspond "ilh the risk factors idenlified in ~2361011(a)(5) as the minimum risk faelurs
that must he addn:sscd to dctcnnine the sequence in which track segments will bl,' equipped:

,
.l.

5
6.
7.

Annual million gross ton (MG I) IeH:1s
Presence and volume of rassenger trat'lic
Presem:e and volunll': of PlIlllIalcrial (loads and residue) transported
\J umber of I racks
Ml'thod of operation
Speeds of train npcralions
Track grades and curvalures.

In addilion to the sen;n minimum risk factors identified above, the Risk I'riorifi:alioll ]"l1Iplafe also
idcnlities the f\)II~}\.. il1g 11 "other route altributt::'; bearing on risk lhat may be considered":

I.

3.
-I.
5.
6.
7.
8

9.
10.

II.

Rail (ranic density
Trip len~th for roule
Track type. class. and maintenance SdH:duh:
l'rescn\,'\,' ,lr absence of block signal, train control. or cab signal systelll"
Presence or absence. and types. of wayside hazard dcll:ctors
Number and t} pes of at-grade crossings (both highway-rail and rail-to-rail)
Frequency amf 10catiol1 or track tumouts
Puhlic venues along the roule (high population density. stations. events, places ofeongrega(ion.
etc.)
Pn;sence of other equipped and non-PTe-equipped lratlic along the route (shared track)
Past accident/incident stat istics
Ha7~1rds t() human health and (hl' cnvironlJlent.
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6.:l.Z Estimation of Risk Factor Weights

((kall). ri!\k f:ldor "eights \vlluld be assigned based on detailed computations. using a probabilistic risk
assessment (PRA) with sensitivity analyses or by performing regression analyses of historical data. SlIl:h
detailed computations. lh\\vc\cr. could nOl be achieved in the required timdhHne. as the Final Rule III
was published on January 15.20 IO. and submission of the flos/til'c TrailT ('ol1troI11llplelt/c/I/otiull I'lall
1/']( '11') is required on or before April 16. 20 I O.

Due to the facl thar time was not available Il,r a detailed study and no other quantitative infonnation was
identified as appropriate for direct application as risk factor weights. the estimation of risk factor weights
rdied heavily on expel1judgment. Discussions \... ith the other six North American Class I railroads
n:'iulted in a collaborative process so that the culmination of information from a number of cxperts
throughout the indu~tr) could b~ takcn into consideratiun ill estimating risk factor weights, thereby
augmenting CSXI"s perspectivl'. Although considerable \\eight was givcn to the input received from
other railroad prore~sionals, CSXT's final risk factor weight assignments incorporated specific
applicability to CSXT"s subdivisions based upon CSXT's otlicials' knowlcdge r\,)garding the CSXT
system.

The individual" considered most qualilied to provide the rwccssary judgments were representatives from
Ihe seven NOl1h Alllerilan Class I railroads with significant experience and knmvledge in railroad
nperations. Their detailed understanding of how the railroads operate and their familiarity with the
various risks involved in railroad operations made these individuals the most qualified to provide these
judgmcnts. The possibility ofperfonning formal individual elicitations of these individuals, using un
e1icitalion approach based on rhe approach outlined in liS Nuclear Regulatory Commission Regulation
I 150 (NURLG-1150) [7 J was considered. however such an approach was deterrnined not to be idealIy­
suited for quantification of these risk f~lctor weights. This determination was primarily due to the fact that
tht' risk factor weights are "high level"' and rather abstract quantities. whereas fomHlI elicitations are
generally more effective \',hen eliciting quantities al a "lower level" (for example. asking c"per1s to
quantify the probability that a train operator fails to oney a restrictive signal indication may be an estimate
that is more effectively elicited in a !omHtI elicitation setting). 1\150, while those deemt:d most suitable to

estimate risk factor weights wae personnel from the railroads with significant expertise in railroad
operations, these individuals \,ere not necessarily cxpel1s in risk a:;,sessment. so it \\as recognized that
additional collanoration among railroad operations individuals and risk assessment individuals would b~

beneficial. Lastl;.. the time limitation in performing the risk prioritization cxen.~ise also presented a
challenge. as a more formal elicitation pr(l\:ess would have required a significantly longer period oftilllc
to conduct. As a result a more collaborative/group-oriented approach was taken, with railroad
professionals in risk assessment inwracting \\ ith railroad professionals in estimating risk factor weights.

Although a formal elicilation approach such as Ihat documented in NUR.EG-1150 was not followcd. sOllie
aspects of this type of appn\ilch were implcnH.'ntcd. where\cr feasible. Some key topics that would
normall;. be discus~ed during all clicitation kick-off/training meeling were covered with (he railroad
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\lperations experts, as thcy \\\.Te made aware of a number of l:ornrnon pitfalls thaI may be cncounlerl.~d

v,hen rrmidingjudgments, int'iuding SlIsl:cptihilit:v to various types ofbiascs and also \\eakncsses rc:lated
10 providing estimates in a group setting,

Among. the primal") biases of l,;\)IH.:em in this cwn:ise was the "anchoring" bias, "hich n:fers to the
tcndency of starting with an initial estimate and failing to move rrollllhat estimate. In the case of risk
ractor weights. a p(l[cntial sour(;\;: of lllH.:horing bia~ was the Risk Prioritization Tell/plate, as many of the
risk f~lctor contrihutors could pO!!.:ntiall) be biased by the weighting values included in this document
CH:n though the FRA had indicated that the values in the template were for illustrative pU'lJ()';cs only.
Anothcr type \)1' bias that expel1s were made aware of was the "availability" bias, which is the tendency to
give too llluch w~'ight to easily aCl:csscd or remembered inlormation. An evt'nt receiving much attention
()t1cn may result in a similar event being given a higher probability of occurring. For example.:, it is
possihle that one or more of the risk factors could have contributed significantly to a reccnt accident that
is fresh in the minds of the expl:rts, thereby creating the potential for the assig.ned to give c.\.tra weight (0

that faCIOr.l hus, they \\cre cautioned that. while all relt:vallt infonnation should he taken into
comideration wl1(:n providing estimates, they should take care not to provide too much weight to
something due to the fitct that it stands out in their minds simply due to the fact that it was a recent
OCCUITcnc<.: .

While there an; various other types ufbiases that provide a l:hallcnge \\hen elicitingjudg.l1lents, one final
hias that was identified as a particular ~'(lncern in performing an activity such as this is the "nlOti\utional"
hia~. This hias is r~'lated to consciously providingjudgmcnts that do not relll:ct the expcl1'S true heliefs,
wllidl could result \",lten the e.\.pcl1 has an economic, political or other stake in the results of the
assessment While this is not at all (0 suggest that any of the individuals involved in this estimation
exercise expressl.:d this bias, it was a topic that WlIS addressed so as to make the individuals aware that this
Iype of hias is possible. It is thought that one of the most effective ways to eliminate these various biases,
after all. is to be <\\Vllre of their potential to exist.

In addition to the various biases described above, other topics that were discussed with those involved in
the risk factor estimation prior to estimating risk factor weights were the advantages and disadvantages uf
the grnup discussions lhal took plal:e during this process. In general. group discussions provide an
0pPol1unity to take advantage of the collective experience of the individual members of the group. Being
able to draw upon the di fferent experiences of multiple railroad professionals can be quite valuable and
allO\\s different perspectives to be taken into consideration. The group setting can also lead to significant
syncrgy, as ideas of the group may form a greater ""hole than the sum of individual ideas. The group
setting also comes with some disadvantages. however, and similar to the different types of biases, it was
thought that the best way to address, and to the extent possible, minimize the disadvantages of group
discussion, was to be aware of their potential to exist. Among the identified disadvantages arc the
potential for discussions to be dominated by one or only a couple of members of the group, the potential
for group members to bias other group members, the potential for polari7ed opinions to create extra
l,;olllp!<.:xity, and also the potential f()r '"groupthink". Detailed discussions of these and other relatcd topics
are ..., idely available in a number of sources.

Another key topic that \\as discllsscd with the railroad operations professionals. which is important to
note. is the fact that there would likely be a significant amount of uncertainty in their estimates. meaning
that there would bl: significant uncertainty in the final risk titctor weights, and ultimately a great deal of
uncertainty in lite priority with which CSXT subdivisions should be c4uipped with PTe. Even if the risk
factor weights could have been 81Tived at through intensivc computations, such as PRA or regression
analyses, results of such l:omputaliolls would also come with a great deal of uncertainty. While
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quamirative expression of uncertainty is often recommendcd when e~timating quantities and generating
risk results (primarily so that thosc making decisions based on the results can take the level of ull.:crtuinty
into al:,:oUI1l), whethcr in the form of distributions. confidence intervals, or similar expressions, the
ullccl1ainty \\as not quantified in this risk prioritization model.

The Risk /),.iorifi:afio/l Temp/all' was provided to oner guidelines for assessing the prioritization with
\\hich segments should be equipped, and CSXT assumes that these guidelines provide a reasonable
indication of the level ofdewil thatthc FRA expccts 10 sec ill each railroad's risk prioritization model.
The Risk I'riorifi:afio/l templaf£' does not indicate that qual1lification of uncenainty is expected in the
risk prioriti/.ation model. and th~rcfore. no i1tlempts were made ro quantify rhe uncertainty ill the n:sulrs.
Since the results of tile risk prioriti/arion arc presellted as risk scores, with 110 error bars or similar
quantification, it is important for those using the results in their decision-making process (in rhis case.
personnel at CSXT who \\ill decide the sequence with which subdivisions should be equipped) 10

understand that there is a significant amount of uncel1ainty in these results. The results should be
intcrpn:ted as "'best estimates", based on the experienced judgment of rail operations experts.

Due to the fact that the estimation of risk factor weights relied heavily 011 expel1 judgments, CSXT made
an eflort to generate a base of evidence that could he used to provide a rationale tt)!" these judgments. In
addition, gathering this information prior to estimation of the risk factor weights was intended to provide
a slight reduction in rhe unccl1uinty in the estimates. This information gathering involved the activities
described below.

1. Rt'\'iew of previous applil'able studies and existing FRA data: Previous studies whose
findings ,:ould be taken into ('onsideration were identified and revicwt:d when estimating the risk
factor ""eights to be used ill the risk prioritization modeL A summary of the reviews of previous
applicable studies is included ill section 6.2.2.1, \\ ilh more detailed discussion of these rcvie\.\'s
provided in APPENDIX F.

A rcvic""· of a number of other sources of FRA data was also perfomled in all attempt to identify
any key data that should be taken into wnsideration when estimating risk factor weights. Due to
the fal:t thaI the majority of available FRA dala is not specific to PTe-preventable accidents, il
was assumed that usefulness of FRA data would be limited.

Writh.'n description of risk factors: Section 6.3 below includes a descriptiDIl Df the risk factors
generated as a result of the collaborative effort Df the operations expcI1s from the seven North
American Class I railroads. Where findings/data from the studies and other data n:viewed in 1
above were considered applicable, this infonnatioll \.vas cited or included in the discussion of thl~

individual risk factors, as appropriate.

Atiel' these infonnation-gathering activities \vere completed, the experts were asked to provide
quantitative estimates, laking the compiled infi:mnation into consideration. Since the experts agreed that
their respective railroads Illuy want to consider difterent subsets of rhe risk factors identified in _
in their risk prioritiz<.ltion models, all wen: asked to only provide estimates for the seven "minimum
critical risk factors thar must be addressed", and railroads then used those estimates as they sa\\ tit for
their o\\n assessment and considered additional risk factors beyond this minimum set. as appropriate flu­
their specific railmaJ
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6.2.2.1 Review of Previous I1pplicalJle Studies and FR/l Dotll

This sec.:tion brielly sunHlHlriles previous research related to the railroad risk factors that wen: included in
the risk prioritilation model. The three key reli:renccs that were revicv,ed are identified in the bulleted
list hdo\\. In addition to considering. inf01111ation from these sources. rev ie,,,s of various oth\,.·1" railroad­
related n:pons and \-"KA data was also perfonllcd. Any relevant infomlation identified in these olher
SLllln:es has bt'cn included in olher scclions of lhis JO\;ulllcn\. along \\. ilh cilalions as appropriate. hut
,;Ollrccs beyond the Ihn:e Iiskd helow arc not addn:ssed in this subsection.

• Kailroad Safety Advisory Committet: (KSAC), Federal Railroad Administration. US Dt:pal1111enl
of Transporlation. ReI/orr oflhe Railmac! Safely Add.wry COli/millet' 10 fhe Fedaal Railroad
.·ttllllinislmlor: IlIIple!l/('lIlOlioll 0/ I'osi/il't! Traill ('olllrol Srsrellls. Septemher 1999. [Xl

• Kailn)ad Systems Div ision (DTS-75). Ortke of Safety and S~curity. The John Volpe 7\ational
Irall~portlltion Systems Cellle!". US Department of TranspOltation. rrese!l((/{ionjiJr Office ot"

....·oj('Iy. Fc'deml Railroad ./clmillislmlicm RSACPTC Workillg Group Risk:; Team. !Jase Case
Risk .·hsc·S.\ml'lIf: Dolo AI/a/rsis & TesfS. April 22, 2003. [9)

• Carl D. Mal1land, Yi1lg Lhll. )!ollssd Lahrech. and Joseph [.....1. Sussman. Risk and ?'raill COl/fro!.­
.1 Framt'lwrk/iJr Allo(l'sis. Center for Transportation Studies. Massachusetts Institute \11'

Technology. Cambridgl:. January 200 I. 110 I

1'01" each of the above-ciled refl:rt:rJct:s. the following subsections provide it brief overview of the contents
of eaeh reference and a discussion of key results/findings that were considered "hen assign ing. risk factor
weights for use in CSXT's ris" prioritization model. These references provided supporting infol111ation
for the devclopm~nl ofCSXT's risk prioritizalion model. Further information 011 the references ar~

provided in APPI:NDIX F .

6.2.2.1.1 Report of the Railroad Safety Advisory Committee: Implementation of
Positive Train Control Systems

The KSAC Report of the Railroad Safel)' Advisory Committee to the Federal Railroad Administrator:
Implementalion of Positive Train Control Systems 18] made lise of historical data to help estimate PTe
benefits by ~valuating PTe-preventable accidents (PPAs). RSAC identified 819 PPAs out of the more
than 25.000 accidt:lIts rt:ported to FRA between 1988 and 1997 and attempted to estimate the benefits of
PTC by t:valualing how man) accidents would have been e1iminaled were a gi"en type of PTe system in
place. These data were input into the Corridor Risk Assessment Model (CRAM) model, which was used
to eSlimute the safelY benefits of PTC by relating the historic occurrence and consequences of accidents
thaI Illay have hecn prevcnled by a PTC system to specitic Irack features and traffic.

Some of the details of the regression analyses that led 10 lhe findingsiresulls identitied in APPENDIX F
arc nOI included in the RSAC n:porl. and therefore. the findillgsin:sulls \\'ere considered \~ith some
caution. Thert: is nothing. ho\vevt:r. to indicate lhal the analysis contllined in lhis report is not valid or
useful.

III general. the conclusions of the rt:port indicate lhat the' Annual MGT Level' risk factor should
pOlentially be assigned a relatively high weight. The 'Curvature' risk factor may not be a very strong
indicator of risk, so it should potentially be assigned a relatively low weig.h\. 'Speed of Train Operations'
actually had a counter-intuitive effect all predicting the occurrence of accidents. but this may nut be an
unreasonable conclusion due to lhe faet that authorized speeds may be lower/higher on a section of track
depending on th~ prt::scnceiabscncc of olher risk factors. The report also provides information that hdps

63



POSITIVE TRAJN CONTROL IMPLEMENTATION PLAN VERSION 102

i llu:\tratc the elled on ri:\k that 'Presence and Volume of PI II rv1atcrial' lOuld potentially have, indkating
thai this factor should be weighted fairly high.

6.2.2.1.2 Base Case Risk Assessment: OHta Analysis L.~ Tests (Volpe Center)
The Base Cast' Risk A.HCSSlIIt'1I1 presentation [91 describes v,ork performed by the Volpc eenler in
sLimmarizing the "current level of risk" for a lIumber of terrilOri~s, as it sUlllmarizes results from various
linear and unti-Illg Illultiple regn:ssion analyses that wen: performed. The study examines scgnlt:nts
"here PPl\s have taken place, as well as (llher llIainline railroad segments. Thc analyses descrihed in this
presentation are assumed 10 be a follow-on to the analyses documented in the KSI\C report summarized
in the prcvious section.

For reasons discussed in additional detail in APPENDIX F. most of the condusions of this presentation
were not taken into cOllsideration when assigning risk !:Ktor weights. ~h)\\cver, data that was takcn into
consideratlon include data on annual PPA cost/train-mile, which wen.: estimated to be 0.0544 lor "Auto"
lClTitory. 0.0675 for Tes territory. 0.0590 for ABS tCITitory, and 0.122 for nun-signaled territory. These
data indicate that risk per train III i Ie in non-signaled tCITitory is approximately t\\ 0 tillles the risk of other
tnritories.

6.2.2.1.3 Risk and Train Control: A Frame\,"ork for Analysis
The report Risk u/ld hain ( 'OIlfrol: A Framc\I'orkjiJr Anall'.\is by Martland et al. [ 101 docuoH:nts a
Probahi listie Risk Assessment (PRA) study which examined thc effects of train control strategies on the
risks of rai lroad operations The research was initiated to address the question of how risk and the
potential for risk reduction varies from one rail corridor to another, and it also attempts to assess how
Illllch reduction ill risk call be expcded from different train control strategies. The study considers a
hypothetical corridor, which the report indicates was similar to the 183 actual cOlTidors analyzed ill the
KSAC RCflort of/h(' Railroad S'afc(v Adl'isOIT Committee to Ihe Federal Railroud Adminislru/or:
Implell/enta/ion (dPositin: Train ("ofllrol Svs/ems l8], discussed in Section 6.::.2.1.1 above.

While this study seems to provide an indication of the extent to which different risk factors affect total
risk under different metlHlds of operation. it is acknmdedged lhat various aspects of the CSXT
subdivisions thaI arc subject to the risk prioriliziltioll model vary from rhe segments that compose the
hYPolhelical corridor assessed in this study. CSXT \\as mindful of these differcnces \vhen considering its
eSlimatiol1 of risk factor weights. It was also acknowledged that the PKA and sensitivity analysis results
presented in this study should only be considered directly applicable within the variable ranges assessed
for the hypothetical COITidor. such that e:\trapolation beyond these ranges is generally not recommended.

Keeping the above caveats in mind. it is also true that lhe results of this PKA study are among the fe\"
available data points that arc somcwhal applicable to the risk factor weighting e:\ercise, and while it may
not be advisable 1'0 giH: too much weight to the results of this study, it did seem reasonable to consider
how the risk factors rank with regard to the exh:nt to which they affect risk, and it also seemed reasonable
to consider the results as "rough ordcr of magnitude" estimates to be considered when assigning risk
factor weights.

The appruximations discussed in APPEN D( X F were made in order to arrive at rough order of magnitude
estimates for risk t;lctor ".eights. Figure 6-1 below shows the relative weights of the four risk factors that
\\cre appro,imated. These approximations are also briefly discussed ill Sc.ction Cd under the variolls risk
factors to \.... hich these estimates arc applicable. The approximations were just one sct of inputs to be
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cul1sid .... red when assigning risk factLlr weights and were interpreted simply as rough approximations tltat
\'n:r.... made using available infurmation,

Figure 6-1 Approximations for Consideration in Estimation of Risk Factor Weights

6.2.3 Definition of Risk Factor Levels

A discussion of eal.:h ortlle risk factors identified in Table 6-1 above is provided in Section 6.3 below.
Included v~ith the discussions of each risk factor in Section 6.3 are the definitions of the various scoring
levels (from (I to 5) that were used to rate the subdivisions for each risk factor. [n general, risk factor
levels vvcre dcfilH:d by looking at the mnge of data lor a risk factor across all subdivisions and assigning
factor levels based upon quintiles, such that each quintile contained 20% of the subdivisitlns. In some
....ases. the data did 1I0t lend itself to equitable distribution via quintiles. in which case the levels were
adjusted to provide a spread of data that would allow differentiation of the fal:tOf. The lilClOr scoring
levels arc typically provided in small tables towards the end of the discussion of each risk factor in
Section 63. The upper and lower limits of each scoring level arc defined in these tables. Where
applicable. plots of available CSXT risk faeror data. \vhich show the distribution of subdivisions among
the factor levels ddtned for each risk factor. arc also provided.

6.2,4 Assignment of Risk Factor Levels to Subdivisions

The data used to quanti(y the various risk f:-lctors for each of the CSXT subdivisions induded in the risk
priorititation model were collected !i'om the appropriate departmcnts within CSXT. Data was converted,
as necessary. to hI: compatible with the factor levels that were defined fiJI' each risk filctor so lhal the
CSXT subdivisions could be assigncd a seon: (also referred to as 'Risk Factor Levels') fur each of the risk
factors. Scction 6.3 belm\' provides additional information on the risk factor levels that were defined for
each risk factor and describes how the data were used to quantify the various risk factors included in the
risk prioriti/,atioll model. The aClual risk fitctor scores assigned to each subdivision for each risk factor
are provided ill Tabk 6-13 in Section 6.4 later ill this report.
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POS1TIVE TRAIN COr-.jTROL lMPLEMENTATION PLAN VERSION 1.02

7.0 DEPLOYMENT SEQUENCE AND SCHEDULE [§
236.1011 (A)(5)j

This section defincs the seqllel1\;e. planned schedule, and basis for scheduling decisions for lim: scgml:nlS
to he cljuipped. including the identified risk by line segment.

The dL'ployment sequcm:c and sctlcdulc is based llll segment traf/1c characteristics llutlined in Section 6.0.

The \7\ subdivision.,; were :lnCllyzed using the Risk Prioritization Model described in Section (dl.
n:suhing in (he Pha:'.cd Deployment schedule :'.et 10l1h belO\\'. Each Pha,:;c consists of multipic
subdivisions of similar altributes.

l)epIOYIlII.:nt will occur in phases. Refer to Figure 7-1 for an illustrativc Illap sh(l\\ing the implemcnration
phases. Refcr to APPENDIX G for further details regarding the individual subdivisions included in each
pl1:15"

Figure 7-1 PTe Cutover Phases

Tahle 7-1 shows the PTe Implementation Schedule by phase and is color coded to correspond with
Figure 7-1. The Phase End Date identifies whcn each PTe segment in that phase has been equipped.
-:utover, and is fully capable of operating as a PTe route in accordance with the progressive
implcml;mtation schedule.

CSXT primarily relied on the results ofthc Risk Prioritizatiolllllodcl as the basis for decisions on the
cutover phase for each subdivision. Consideration was also given to availability of resources. operational
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impact, the rl'quircnlcl1t fur progressive implementation. as well as the requirement to meet the
implementation (kadlinl' (If Del:cmhl;r J 1.2015. Variations from the Risk Prioritizati,)Il Illudd an:
t'xplaincJ in Section I 1.0.
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7.1 Segment Traffic Characteristics (§ 236.1 011(a)(5)(i)J

The CSXT PTC se 'men! trafli(; characteristics are described accordin • to
Refer to Table 7-2 below.

Table 7-2 Segment Traffic Characteristics

RICHMOND FREDERICKSBURG
NORTH
ABERDEEN.... __..__ --_._--_ _- _-_.•..- _--
ANDREWS __e··", '_'_O••,,_,

ROCHESTER --"- ~~------_... _..__.

METROPOLITAN
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BOSTON WEST._-----_ ..~ .. --~. __._-"-----_..--_..._...

MOHAWK
BUFFALO TERMINAL---."_.. ,, _._----~---_ .
CAPITAL ... _..- ..._...•_-----
CUMBERLAND..."---------_..-_.._---_ .
HUDS.:;::.0:.c-N__
BELT
CUMBERLAND TERMINAL•.... , .. -_._----
NIAGARA.-_._---------"-,, _. ., .....•._-----
OLD MAIN LINE-". -_ - .._---
BALTIMORE TERMINAL
RICHMOND FREDERICKSBURG
SOUTH
SOUTH END.•w_.".~_ .• .,,"'"

NORTH END-----".-. -.. ,,------_._-~~~--_.~_.- .._..~.

ERIE WEST----....------_._---_ ...

CHARLESTON
LAKE SHORE-_.. ----,-","'-""'" .._'''"._-_._---~ .._-
RICHMOND TERMINAL---_. _......

PENINSULA
CLEVELAND SHORT LINE
RIVER ....._.-,-....._.__._----------'
SELKIRK_._..._._.•_---
CLEVELAND TERMINAL._------_.-
CASTLETON

-""""" ....._------
HOPEWELL
BERKSHIRE

LOCK_P_0.!3:..:..T .__ _._-- _--
BELLWOOD '--" ...•..._.._.._...._--
CLEVELAND
RUSSELL
NAHUNTA----------_...."._----,
CINCINNATI
·_---------_._--.._··..---1

KANAWHA
MIAMI. ....;.....:..;.....'-'---_.._----------
CARTERS_._---------- ..-
YEOM.;..c.A.:.:..N.:...-__ M'" ...• _ _

AUBURNDALE _

SANFORD
CALLAHAN---_..._------
CINCINNATI TERMINAL---- --- ..
NORTHERN
NEW RIVER

... -._-----~-.. -------- ... ,-

ALLEGHENY

VERSION 1,02
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-_._-----------.,------_.

VERSION 1.02
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MONTREAL

------ -----------PORTER

WANDA_ ...._._--~_ .._--_._.__._.. - ..

ABBEVILLE
----_._."'"._~~~-----------~,-".".. ,--"""""""","",,,-,,~-
MOUNT VICTORY

-_." " ---

WEST SHORE
EVANSVILLE TERMINAL
TOLEDO TERMINAL
'._'--~--'- -_..."

JAMES RIVER-_.- .... ".-.._.__ ....__._--------- '"_.._-----~

LINEVILLE
VITIS
-~~._---_. . . - -_ _.._._-_._--_ ~

BLUE ISLAND
ATLANTA TERMINAL-----
PHILADELPHIA--------- -- ---------
RIVANNA

----------~---_.__....-
DETROIT
BARR
CARTERSVILLE----.._--------- ------
ST LAWRENCE-_.._-~-~-~-----_. __.
L HAND STL
NORLINA- _ _--_ _-_ _ ..

DANVILLE.-=..:..:.-=-.::..:.:==--------.. -----
BRIDGEPORT

•• ~_~_~,. •• k ._.,,_~_

SAGINAW-=--=--=--=---------------------
FREMONT-------------------
DECATUR
BIG COAL

~ "_..._-."-,_._-,._._--
NASHVILLE---- . ---~--"------------'"'----

COAL RIVER----- -- .. ----.-_------
MON
TOLEDO BRAN_C~__.. _
PLYMOUTH _
ORANGEBURG
POND FORK _ ..---_._---
TERRELL

7.2 Segment Operalion<ll Characteristics (§ 236.1011(a)(5)(ii)]

Ihe CSXT PTe segment operational charadcristics are ddaikd according \0 route miles, track miles.
:>ignaled miles, non-signaled miles and maximum speed_ Refer to Table 7-) below_
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Table 7-3 Segment Operational Characteristics

CL~ELANQ_§_~Q~T_L!~E _

CHARLESTON_ ..---....._-._-_.._-----
LAKE SHORE

~".~,,---,,"~..- ._"._-----
RICHMOND TERMINAL
PENINSULA

Subdivision
RIC1i-MCfNC-FREDERICKSBURG------
NORTH,----
ABERDEEN
ANDREWS
ROCHESTER

CUMBERLANDTE_R_M_I~~=L~__~
NIAGARA---
_O_LD__M_A_IN, L1N.::.:.E=--___ __... _.
BALTIMORE TERMINAL _
RICHMOND FREDERICKSBURG
SOUTH---_..- ~-_._-----
SOUTH END--------_..
NORTH END
ERIE WEST

CUMBERLAND _._-_ _-_ _--_._-----1
HUDSON
_._~' ....v~v.._"._.,,__ •••v._. ._ ,.

BELT

METROPOLITAN
I-'·-·~----

BOSTON WEST---- -'------
I MOHAWK _

BUFFALO TERMINAL
CAPITAL
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Subdivision
RIVER
SELKIRK
CLEVELAND TERMINAL

~,_,o¥_.~ ,_".. , • "

CASTLETON
HOPEWELL-'--------- ---- -------I

I-~.. '",,,-,··,,..-,---

BERKSHIRE
LOCKPORT----
BELLWOOD-----------------------1
CLEVELAND
RUSSELL----
NAHUNTA
CINCINNATI-----
KANAWHA
MIAMI ----------------------.....,
CARTERS
YEOMAN
AUBURNDALE
SANFORD--=----
CALLAHAN------ -_...~----_.
CINCINNATI TERMINAL
NORTHERN
NEW RIVER
ALLEGHENY

~'''''~'~'_' "'<'h .• 'H"'__• _

SAVANNAH----
LAKELAND
JACKSONVILLE TERMINAL -----TAMPA TERMINAL

---------1
CRAWFORDSVILLE BRANCH
FITZGERALD
KEYSTONE

VERSION 102
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Subdivision
PITTSBURGH---.,.,-_._----_•..._..._------_..,....,.
INDIANAPOLIS_._. _....._,-------_.._...-
MONON
INDIANAPOLIS TERMINAL

---"-'~---"'~"----'-"'-

COLUMBIA
_¥_'_~"'_A'__-'__W"~__""

JES:.=U:.:...P .
GRAND RAPIDS--,---
HAMLET TERMINAL- . '-'

TRENTON_A, '__

HAMLET-_.,,--
~_ANDW_. _
GRAND RAPIDS TERMINAL_.__.,.._.·.• ..·__••••..••.. ._h"..." .•. _

NOAND M-_.._----., _.---
MANDM
SAND N A NORTH
HENDERSON----_.._-
ST LOUIS LINE-----
BRUCETON----,
SAND N A SOUTH

,--.,..,-.--------..-..".,.--------1
INDIANAPOLIS LINE

--~--"---

C E AND D
NASHVILLE TERMINAL
BOYLES TERMINAL--,." .".
WOODLAND
MAIN LINE............_----
LCL, •• , __.w _

CINCINNATI CORBIN-- ."'_...."'"',.. '-,_._.,,-,-,,._-_.._,,.~.,--,"'_ ...
CHATTANOOGA
KD
AUGUSTA

VERSION 1.02
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Subdivision----=:...:_-- _-_.
LOUISVILLE TERMINAL,.- ...__ .•...__._---
MONROE
SPARTANBURG
McCORMICK
BLUE RIDGE__,_,·,,···v" ·,, ... . ,_,_.._".•-,.. _

MOUNTAIN-----
E AND BV
ROCKHOUSE
KINGSPORT---_...-"---'---

BIG SANDY..'-,".'-----
PO

• e __•• ...-.__ ,,_••• _ ••••_ •••

PA
MEMPHIS_.._---
OHIO RIVER
AWP W ~F=-.:....:A ~

SCOTT5.LAWN SECON!?!,~Y.-,--__~

CHARLOTTE
WILMINGTON
C NAND L---'--
INDIANA
THOMASVILLE----
VALRICO
MEMPHIS TERMINAL_.- ,-

PORTSMOUTH
CLANDW--_ _---
ILLINOIS---
SHORT LINE
TARBORO

,-,-~-_._-_."'~--_..~_¥,.._-_•...

PALMETTO
DOTHAN......_ ......_._-_.

VERSION l.O.?
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ETOWAH
COLUMBUS

---_._... _-_..•......._---_.

EVANSVILLE TERMINAL._-----_....._--_¥... _-_.-
_TO_L;.!~DO TERMI~~.:.:::l'---- __
JAMES RIVER
LINEVilLE_..-...•_-_....._--_.
VITIS

Subdivision

WEST SHORE

WILDWOOD--_.
TALLAHASSEE--_.- "_.".,,.._,,------'._._-~
MANCHESTER
WANDA
ABBEVJLLE
MOUNT VICTORY

BOSTON EAST-------
TOLEDO._---
GREENWICH .
PEMBERVILLE

GEORGIA
EASTOVER
BREWSTER---_ .._------_..._---
LANE

--,.¥_-~"'------~-- "'-----~~~ _,.. _~ -
LURGAN
ACHAN
BIRMINGHAM MINERAL

_ .. """.<'y ,_...._,.,,__.•._ , •."w,o"_

GARREn_._._._-_ _-----
WILLARD --_..
NEWCASTLE--,_._--
WILLARD TERMINAL- .•.- ~ ..

FOSTORIA
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,_._.__._._....__. .._§.~bdivision
BLUE ISLAND_•._-_.•..._._-
ATLANTA TERMINAL
PHILADELPHIA
RIVANNA- -~..".'..'---~ .. " ...'-.------'~---
_DE_T_RQ--cIT__
BARR
CARTERSVILLE

I ST LA~.R_EN_C_E__ ... .._. __. ._
L HAND STL

--,_.,~_._---~.._-"'~,-,~~-_. __ .__.-
NORLINA
DANVILLE. ---_..._----~.-..

BRIDGEPORT---
SAGINAW

.~,_._---~ _--_._ _"'
FREMONT
-------------_...._-_...--_..._._--.-<

DECATUR
BIG COAL____•__v __ •• ••••••y. ._. _

NASHVilLE--_.
COAL RIVER.._-_._-.------_ ...._---
MON--------
TOLEDO BRANCH
PLYMOUTH
ORANGEBURG---",. _,,---_.- " -_.__ ,,~--

POND FORK
TERRELL__..••__._•.__• .__. v. _

MONTREAL
PORTER

VERSION 1.02
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7.3 Route Attributes [§ 236.1011(a)(S)(iii)J

VERSION 102

Table 7-4 Route Attributes

Subdivision

RICHMOND
FREDERICKSBURG
NORTH
---
ABERDEEN

_....,,-_._~.~~. ,,--~--

ANDREWS
ROCHEsr=ER=----

METROPOLITAN
BOSTON WEST
MOHAWK ----i

BUFFALO
TERMINAL

CAPITAL
CUMBE=R::-::-L-=-A"""-ND=--

HUDSON
BELT
CUMBERLAND
TERMINAL

NiAG-ARA---·····-
OLD MAIN L1NE-
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Subdivision

BALTIMORE
TERMINAL

RICHMOND
FREDERICKSBURG
SOUTH
SOUTHEN[)----'--

NORfH END
ERIE WEST
CHARLESTb:-7N-=---
LAKE SHORE

fij'C-HMONO----

TERMINAL
PENINSULA­
CLEVELANO---i
SHORT LINE

RIVER
SELKIRK
CLEVe=:L:-A:-:N7.D:C--

TERMINAL

CASTLETON
HOPEWELL
BERKSHIRE
LOCKPORT
BELLWOOD
CLEVELANO-------

RUSSELL
NAHUNTA
CINCINNATI

KANAW"HA---------'
MIAMI----

VERSJON 1.02
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Subdivision

-CARTERS------­

· YEOMAN--

AUBURNDALE
· SAN-FORO---
CALlAiiAN---­
CINCINNAT-I--­
TERMINAL
NORTHERi,i--'-'"
------
NEW RIVER
ALLEGHENY

-SAVANNAH-;:---

LAKELAND
· JAd<'sONVILCE

TERMINAL
TAMPA TERNflNAL -I

CRAWFORDSVILLE
BRANCH
-F-IT-Z-G-E=RA~L=D---i

KEYSTONE--'-- ....._--
PITTSBURGH
INDIANAPOLIS
MONON

· INDIANAPOLIS
TERMINAL
COLlTMBIA-..··..·····
JESUP

GRAND RAPIDS
HAMLET ._-

TERMINAL

VERSION j .02
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Subdivision

TRENTON
HAMLET ---....,

PANDW
GRANO RAPID~f
TERMINAL
NO ANO-M=-----,

M AN-O M
SAND NANoRnr-

VeRSION 1.02
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Subdivision

VERSION 1 C2
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Subdivision

TARBORO·­
PALMEnb----

DoiHA~

GEORGIA
EASTOVER·
BREWSTER
LANE----·-..··--
LURGAN ...._-

ACHAN
BIRMINGHAM
MINERAL

GARREiT---'-
WILLARD

NEwCASTf.E
WILLARO····--_··--

TERMINAL
FOSTORI/i..···_········,,······,
BOSTON EAST
TOLEDO

-GREENWICH
PEMBERVILLE
COLUMBUS
ETOWAH
WILDWOOD
TALLAHASSEE-·-

MANCHESTER
WANDA
ABBEVILL--=E--

MOUNT VICTORY
'WEST SHORf·--·

VERSION 102
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Subdivision

VERSION 102
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Subdivision

POND FORK
TERRELL ----j

MONTREAL
I POR"TE-R .....""._-"
._-"-"---'--"'''-

VERSION 102

1:23
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8.0 ROLLING STOCK [§ 236.1011(A)(6)]

VlRSlON 102

Thi.; sc..:tion idcntilit's csxrs rolling stuck installation plans induding the classes of rolling stocK to be
PTe t'quipped. the s.:hcdule f~)r completion of rolling stock (ITC cljuipmcnt implementation by December
31.2015. and COIl1Il11lflications with tellillll railrmltb not filing a PTCIP regarding their plans fur rollillg
stod to be equippeJ with compatibk PTe for operation 011 CSXT PTC territories.

8.1 Locomotives to he Equipped

CS.\T rolling slo.:k to be cquipped \\-ith PTe is organi;:ed by lowmotivc class. The locomotive Ileet will
change during the lkployment of PTC as ne\\ units arc acquired and units are retired. Refer III Table 8-1
for rill' total nUlnber or locomotives. at this time. to be cquippcd with PTe technology

Table 8-1 eSXT Rolling Stock To Be Equipped With PTe

PTC Locomotive Candidates
CLASS AXLE LOCAL ROAD OFC TOTAL

12-l
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S0601
S060M- '.~--'

S070AC

S070AE

S070M

S080AC

6 I-----_. --,~ ~

6

6
6
6

TOTAL 639

20 20
25 25
13 13

2957 4 3600

8.2 Schedule I§ 236.1 01 1(a)(6)(ii))

The PTe rolling sto...:k impkmentation s-:hedule is organized by year- Refer to Tahle 8-2 ftlr the number
of CSXT rolling. slock to be equipped each year (0 a...:hieve complete rolling sto...:k implementation by
December 3 I. 2015. LOCl1Illolives equipped \'vith a I'Te system will bewllIc active in accordance with
CSXl's PTe Progrcssi\\: IlllplclIlclllUlion Schedule.

CSXT will monitor and rcview on a monthly hasis the l.ocoll1otive installation schedules. CSXTs
Assistant Vil:c President Advanced Lnginecring. as the leadt'r orlhe PTe Implementation I'lallteam. will
submit an annual progress report by April Iflill of each calendar year.

Table 8-2 Proposed Schedule for PTe Rolling Stock Implementation

8.3 Tenant Railroads [§ 236.1011 (a)(6)(iv)(A) and (B))

This section identifies cOlllllluniealions with Class llfllllenant railroads regarding rolling stock 10 be
equipped by the tenanl with compatible PTe for operation on CSXT's PTe territories.

The Assisl1lnl Vice Presidellt Advanced Engineering. as the leader of the PTe Implementation Plantcam.
willnwnage the responses n:ceived !i'om tenant railroads. CSXT is pursuing additional communications
with tenanl railroads via f()llow-up leiters and teleplwne contact. CSXT has also established syslems to
rcceivc responses eleclronically. csxrs Assistant Vice Pn:sident Advanced ",ngint'ering will provide
monlhly slat us updates (() FKA until 100% oflhe requcs(cd responses have been received and appropriall'
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intcroperahiliry agreement..; arc in r1acc The monthly llpdales will include information li'om tenant
railroads on their locomoti\c equipment installation schedules.

Tahle g-3 lists the Tenant Railroads opc.:raling 011 CSXT PTe track segments which have passenger
traffi~' CSXT sent each l1f these railroads a letlt:r rl"ljut:sting in pal1 thatthc railroad advise CSXT of its
plans to equip rolling stock with a PTe system interoperable with CSXT's PTe system. AI'PFNDIX D
cllntains a sample copy ofthis letter and information in regard to responses received,

Table 8-3 Class II and III Tenant Railroads Operating on CSXT PTe Track Segments with
Passenger Traffic

Aberdeen

Aile han

Auburndale

Berkshire

Boston

Buffalo Terminal

Charleston

Cincinnati

FMID Florida Midland Railroad Co., Inc

ST Pan Am Southern

CSO Connecticut Southern Railroad)

HRRC Housatonic Railroad Co
EBSR (East Brookfield & Spencer
Railroad
PW (Providence and Worchester
Railroad

BPRR

BSOR

SB South Buffalo Railroad

GITM Golden Isles Terminal Railroad
TTIS (TransKentucky Transportation
Railroad, Inc.)
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Cincinnati Term CINO

Grand Rapids
Terminal

Ind Terminal

Indianapolis

Ke stone

Mohawk

Monon

P&W

Rochester

Sanford

Savannah

lORY

MOT Mar uette Rail)

GOLK

ISRR Indiana Southern Railroad

L1RC

IERR (Indiana Eastern Railroad

SWP Southwest Penns Ivania Railroad
NYSW (New York Susquehanna &
Western Railroad
MHWA (Mohawk. Adirondack & Northern
Railroad)

TPW Toledo Peoria & Western Railwa

RSR Rochester Southern Railroad

Conrad Yelvin ton

FCEN Florida Central Railroad Co .

GITM Golden Isles Terminal Railroad

RSOR Riceboro Southern Rallwa

GC Geor ia Central Railwa

Table S-4 lists tht: tenant railroads operating Oil CSXT PTe track segments without Passeng.er traffic.
CSXT sent each orthesc railroads a letter requesting in part that lhe railroad advise CSXT of its plans. if
any. to equip rolling slock wilh a PTe system. APPENDIX If contains a sample copy of this IeHer.
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Table 8-4 Class II and III Tenant Railroads Operating on CSXT PTC Track Segments
without Passenger Traffic

and Lake Ene

RJCC (RJ Corman Central Kentucky
Line)

IHB Indiana Harbor Belt Railroad

SAYL Ba Line Railroad

INRD Indiana Rail Road Com

CUOH Ohio Central

INRD (Indiana Rail Road Com

lNRD Indiana Rail Road Com

INRD Indiana Rail Road Com

RJCC (RJ Corman Central Kentucky
Line)

INRD Indiana Rail Road Com an

EVWR Evansville Western Railwa

WE

ISRR Indiana Southern Railroad)

MS

CRL

Columbus

Dothan

Cincinnati Corbin

Bruceton

CE&D

Cleveland Short line

Boyles
Term IBlrmlngham
Mineral Sub

Evansville Term

Bo les Terminal Sub

Blue Island

Freemont

Greewlch

f-A...,;n.;:;.d;.,;;re...,;w...,;s -l. g~LA (Carol!~i3.?outhern '3a.ilr.2.'-ad-l.)__
CSS (Chicago South Shore & South

I-::-B.::...a;....rr--: -t!3~Dd Railroad) . _
Barr I Chicago
Hel hts
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Indiana oils Line CEIW ·Centrallndiana and Westem

Mem hiS KWT KWT Rarlroad Inc.

RJCM RJ Corman Mem his Lme)

PAL (Paducah & Louisville Railroad

AO A alachian and Ohio Railroad)

WE

WE

OHCR Ohio Central

WTNN West Tennessee Railroad

RJCL R J Corman Cleveland Line)

OHCR OhiO Central)

CUOH Columbus & Ohio River Railroad

AS (Akron and Barberton Cluster
Rallwa

CFE (ChiCdgO, Ft Wayne & Eastern
Railroad

GLC Great Lakes Central)

NOPB (New Orleans Public Belt
Railroad

USRP US Rail Cor

Conrail (Conrail

ALS (The Alton & Southern Rallwa

Northern

NO&M

Mountain

RJCC (RJ Corman Central Kentucky
LCl/lou. Term Line

New Castle

TASO (Terminal Railway Alabama State
M&M Docks

Porter

Henderson

Jacksonville Terminal FEC Florida East Coast

M&M/PD AGR Alabama & Gulf Coast Railwa

Ind Terminal INRO Indiana Rail Road Compan

PI mouth

Riverllne

St LOUIS

Scottslawn
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Toledo

Toledo Terminal

Toledo Terminal

West Shore

Willard

Willard Terminal

lNRD

lORY

AA Ann Arbor Railroad

WE

RSR Rochester Southern Railroad

WE (Wheelin

110
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9.0 WAYSIDE DEVICES [§ 236.1011(A)(7)]

VERSION 1.02

This scctiOll Identities wayside deviccs or subsystems which must be installed f(lr the CSXT PTC s) stCIIl

CSXT plans In install \\ayside illtt:rfaet: units ('NILJ) al COlll1111 points and illl.ennediate signallm:ations.
Additinnally, WIUs \\ill be installed at maill line swilchl:S in non-sigllaled territories to convcy the switch
positil)ll. At caeh location a (,:oll1municatinns packag<: \\ill hc installed or llpgradcd as necessary to build
Up,lll CS\ "s e'isting. IP infrastructlln: and provide a reliable !ranspon medium. A 220 ['.-1Hz radio
illfrastrucllln: will also be installed on all PTe designated route" (0 mee! in!i:roperability requircments
betwecn railroads.

The Wa\'sidc 1m Jlclllcntation scheduh: is organized by phases.

I ~ I
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10.0 DESIGNATING TRACK AS MAIN LINE OR NON-MAIN LINE
[§ 236.1011(A)(8)]

This s~(.'linn idcntities \\hi(.'h track segmcnts CSXT identities as main line and flon-main line track.

10.1 Main Line Track

Iht' critL'ria used to designatc track 3S Main I.ifl(.' or ~nfl-Main Lint: are described in §':!.1(1.1 00.1(0).

Lach traL'k segrlll'l)l \\as evaluated according (illhe foIIO\\ifl~ two conditions:

I. CSXT is llw host railroad as defined in S2J61001(b).

The track ;,t:gment 11l('cts the definition of Main I.inc track as provided in ~236.1 003(0).

R(.'kr to for the track segments designated as Main Line in aecordanL'c with the mandHII: of
I{SIAUl'l. and the n:qlliremenls of the PTe "inaIRule as de tined by §2Jo.IOOJ(b).
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10.2 Non-Main Line Track Segments

Refer to f(Jf the track segments designated as Non-Main Linc ill accordance with the mandate
of RSIA08, and the rCl uircments of the PTe Filial Rule as defined in '236.1003 b).
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11.0 EXCEPTIONS TO RISK-BASED PRIORITIZATION [§
236.1011(A)(9)]

Ihis S~I2(iOIl idelltitiL's and describes the ousis 1(11' any deh:nninHtiol1s by CSXT that the risk-based
prioritil.ution ill §2J6, Iall (a)(4) is not practical in specific cases,

outlines l2ases \\here deplo)mcllI of the PTC system for a subdivision was assigned to a phase
s~:qllellce later than suggested by the risk prioritiLulioll analysis

Rd'cr [0 the list below lor further explanation for the l{easollS identified in Tabk II-I,
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12.0 STRATEGY FOR FULL PTe SYSTEM DEPLOYMENT [§
236.1011(8))

This sei.:lion identifies CSXT's straleg}. rcquin:d for Class I railroads and as an option f~)r orher railroads.
for full systt:m-wiJc deployment of PTC systems beyond Ihose lim: segments n.:quired to be equipped
under 49 CFR part 236. subpart l. induding the criteria that \\ ill be applied in identifying those adJitional
lilies.

cs XI" s init ial stratcgy ror PTC deployment is to ensure that a PTe system is implemented on all
required track segrncnrs in accordance with the RSIA08 and FRA's PTe Final Rule. as well as H&OCT
track by the statutnry deadline of December 31. 2015. the task \.. ill require an intensive organizational
focus and sustained effort f~)r this entire time period in order to succeed.

CSXT \\ill evaluate its PTC implementation experience as it develops a Railroad Safety Risl\ Reduction
Program. including a Technolo!,'} Implementation Plan, within the time frame required by 49 USc.
20156 and any regulations issued thereunder. Development of a Technology Implementation Plan will
indude consideration offull or partial PTe deployment on additional rail lines on the CSXT network. or
on rail lines of entities that it controls or engages in joint operations with. beyond those required to be
equipped under 49 CFR Part 236 Subpart I

In performing this analysis CSXT will consider the policy established by 49 U.S.c. 20156 to develop a
Railroad Safety Risk Reduction Program that systematically evaluates railroad safety risks and manages
those risl\s in order to reduce the numbers and rates of railroad accidents. incidents, injuries, and fatalities.
CSXT will utilize the criteria specified in 49 U.S.c. 20156(e) - safety impact, feasibility, and costs and
benefits (im.:luding non-safety business benefits. ifany, that may accrue) - as well as additional criteria. if
any, specified in regulations issued tIH:reunder.
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13.0 MAIN LINE TRACK EXCLUSION ADDENDUM [§ 236.1019]

CS Xl is nOI requesting any main line track exceptions pursuant to ~236.10 19.
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APPENDIX A Memorandum of Understanding Between
ITC Carriers
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APPENDIX B

Date: JLlI~ S. 20 In

Sample Memorandum of Understanding Provided to
Class f Carriers That Are Not Party to the fTC
Collaboration Agreement

MEMORANUCI\1 OF LJNU£I~STAN()IN(;

Implcllu'ntation of Positive Train Control

nlis LeIter or linder-standing is hereby made and entered into by and between CSX Transportation, Inl.:.,
with onices at 500 Wat<:r Stl'~'ct, Jacksonville, I· lorida 32202 (hereinafter referred to as "CSXT") and
Canadian Pacific (agency or carrier) with offices at 401 . 91h Ave. SW Calgary, AB, Canada
(hereinafter collectively referred to as "Railroads").

A. PtRPOSE:

In accordance \\ith the Rail Safety Improvement Al:t or2008 (RSI.A), 49 USC 20157(a)(I). CSXT 1-\ ill be
deploying Pnsitivc Traill Control (PTC) on many line segments in order to comply with the RSIA, FRA
4lJ eFR 216 Suopart I and CSXT's operating and safety rules. CSXT is preparing its PTe
Irnplerncntalioll Plan (PTCIIl). required by the regulations to be submitted nn or before April 16.2010. In
accordance \vith fn6.IOII(a)(3). the PTCIP CSXTsubmits must describe he)\', imeroperabiliry will be
achieved with all tenant railroads will he achieved on linc segments where PTe is deployed. It has been
determined your operations on CSXT include areas where PTe will be deployed. This is a
Memorandulll of Understanding between CSXT and CN to obtain an interoperablc PTe solution on the
identified lille segments.
B. STATEMENT OF MUTUAL BENEFIT AND INTERESTS:

Rai lroads seek to implement PTC te<:hnical solutions which meet the requirements of Rail Safety
Improvement Act of 200K (RSIA). 49 USC 20 I57(a)( I). including inleroperability as [hat ternl is
detillt:d in ~n6.1 003(b).

CSXT is planning to deploy the Wabtec V-ETMS pre system \vhich is designed to support
il1teroperaoilily. V-ETMS is a locomotive-centric, vital train control system designcd to be
overlaid 011 existing mcthods of operation and provide a high level of railroad safety.

CSXT is planning on utilizing 220 Mllz spectrum for communication functiolls of radios and wayside
interface units.

Railroads desire to p:micipale in a PTe test.ing program 10 verify functionality and intcroperability

Railroads will facilitate the exchange of technical infonllarioll needed to implemellt. PTe in
accordance \\-ilh applicable FRA requ iremcnts.

Thi~ Memorandum of Understanding docs nOI modify or supersede any existing agrecment among
Railroads.
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IN WITNESS WHEREOF, the parties haH ext'cuted these presents on the day and year first ahove
wr-it.

CSX Transportation. Inc.

Timothy K. Male

Name:

AVP Ad\ltnced Engineering

Title:

Re\'.3/29/10

AG F.:\CY/CARR1F.R

Name:

----~-------,----

Title:

*An c.\cculed ~(lPY of this agreement was sell[ by regular rnai I bUI has not yet been received by CSXT.
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MEMORANDUM OF lJNL>F.HSTANDlNG
Implementation of Positi\'C Train Control
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APPENDIX C Memorandum of Understanding between
CSXT and Conrail

Date April I. 20 I0

This Letter of llnderstanding is hereby made and entered into by and between CSX lransportatil1n, Inc.,
with ortll:es at 500 Water Street. Jacksonville. Florida 32202 (hereinaficr referred to as "CSXT") and
Conrail with onices at 1000 Howard Boukvard. Mt. Laurel, NJ 08054 (hereinafter collectively rl'ferred to
as ··Railroads").

A, PLJRPOSE:

In act'ordance with the Rail Saft>t)' Improvement Act of 2008 (RSIA). 49 USC 2015 7(a)( I). CSXT •• ill be
deploying Positive Train Control (PTe) on many line segments in order to comply with the RSIA. FKA
49 eFR 236 Subpart I and CSXl's operating and safety rules. CSXT is preparing its PTe
Implementation Plan (I'TCIP), required by the regulations to be submitted 011 or hef<.m: April 16.2010. In
accordam;e \\ ith §2J6.1 0 II(aX3). the PTClI' CSXT submits lIIust describe how interoperahility will be
achie.ed with all tenant railroads \\ ill he achieved on line segments where PTei:i deployed. It has bt'cn
determined 1(lm operations on CSXT indude areas where PTC will be deployed. This is a
Memorandulll of Understanding bet ween CSXT und Conrai Ito llbtain an interoperable PTC solul ion on
the identified linc segments.
B. STATEMENT OF MUTUAL BENEFIT AND INTERESTS:

Railroads seek to implement PTe technical solutions which meet the requirements of Rail Safety
Improvement Act of 2008 (RSIA). 49 USC 20 I57(a)( I). including interoperaoility as lhat term is
defined in §236.1003(b).

CSXT is planning to deploy the Wabtcc V-ETMS PTe "ystClll which is designed to support
interoperability. V-I::TMS is a locomotivc-centril:. vital train control system designed to be
overlaid on existing methods of operation and provide a high level of railroad satety.

CSXT is planning on utili.ring 220 MHI spectrum tc)r comrnunit:ation functions of radios and wayside
interface units.

Railroads desire to participate in a PTe testing program to verify fum:tionality and interoperahilil)'.

Railroads \... ill facilitate the exchange of technical infonllation needed to implement PTe in
accordance with applicable FRA requirements.

This Memorandum of Understanding. does not modify or supersede any existing agreement among
Railroads.
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IN WITNESS WHEREOF, lhe parfies have encuted these presents on the day and year first abovc
\\Tit.

csx TrllIJspOl'tation, Int',

,...,__.. , I .~,o_:_::.: _

Title: AVP Ad"3l1t'cd Engineering

Rev. 3/29110

AGFNCY/CAI{RIER

Title: Vice Pt'esident/Chief Enginel.'!'

"'An executed copy ofthi:; agrcement was sent by regular mail but has not yet been n:cei\'ed by CSX f.
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APPENDIX D Letter of Understanding between CSXT and
its Freight Tenants

csx
\h:,-j; 1(1, .'tl);

\~, "'j r

!'~, Hh"ll;

\ hi h'd~'lal Fi:dlo.,id ,\J;r"liJ'.,ltd:l"n \"{ R/\'''l L....H_',~ 11' J'.;'iin', lld.'1i ( "Wfd' ,\', ,t,'!f~S j )'Ll1

! (,\\':1 .• : f\,-,' ,'~" \ 1<.\,_, In, "'; l~, .;.\ I'Ld I< Ill·" ,

II,l',"I-'-l',d: '11, h,,, 1"' 1:,\" Idl''1:1~h'd tli! 1'1,,·'.idc;)-,i.-' ,\ \\'I!\c,,'vr ;.e.,' .1 ••. 1,.'- "
Ie,:: 1 <\lkTf ",.;\ I IL~l-~ Urdf' \\!\!(h ;ll l 'l\. i\..CiI,q' (

IndH ,JI\: Ih:l1 th,,- I'lIhli!clll.-l':' \\.-\~H... t::>f(·t Hadrl1ild I\P\,,~f'jh:> lIn;t {'~H,J ';vg~n\"T\; !j~ t' lu,- ttTuLI'-i:
..:.,·!;<".j;;;\<,l !llh::Lli. ~H I.:\d:)mutcl' {<til ir-.dj'i~· int,';j(t.,d ';.l1LJli ,Lt:,_t,t~_ :....uh1,\l'·d';n I 'h; \lb:j':·,

dn h,nf) 1'ltl' {' JlftH !deHi,.\-' ,\. \V,;!L't>H.'/ ICllh'"d pl~<c;\h..-'· \" u ( \\ f

j" v,;lthm th<: . \ 1 HI1h:p,l',b

('''X t Intl,2'nd~ to n'iUlp 1h lmd; 'A·hef\.' n.'t..jwH'lL 11h:ludtng L'-';l' tr:1,::k :'-.'-.'gJI1'(.'o! Hk,,'l!lnJ ,dlU\.'l,',

v,lih tih' \\',th\-l...·l.: ,'·f 'I \fS P f( '.y,;;lr:m l'rt;\Hh.,'['h.\.: &. \\'"If,c"·H..'r- Hailtuad ',\I!\ Ix: n.:qiLr(,i 1"

i.-'tiUlP 11:\ !\I,.;(I(l\dlVC-. '~p-l.:r;l';~lr. PI: dB;'; tr ,\1.::1.. "'t'g.ln·:nl wnh ,f Pl (' ·~v>.:.h:m thai l' mh'!\I!1t'nh k
,';'lllt f'~X I ,. f\ I ( .;.v.... tcJl\

PiH"I.;mlli1 tth' '-llul Ride ('~\ r ,<-; r-t..'(;'-L'·~!lHt! thaldlc Pru\l(lt'thC & \Vl\fct:'-<~t.-r }C,dlO,h
i

HiClHlt\- t',lt:h \teOi ot r\}HlI1t~ ~\,,('~ th:lt n1.'1) pP~'f<th.' ('Il Ih...' Ii,l.t.l \-l,:g,m\'rH ~dcntltkd aNh (,;,

I..";'.c,\ h'l,·n.' \10 fhe ( '\\ [ "''\ .... !f'r,} In hi' P! ( ".\''-,h..'ltl !,;'4l..llppt'J ,~id !h\' ;L~t' t .H_'h ~\"Ill h~: '-·I..fidp~.ut

( _':\ 1,:\;":', fh:tl \'1\1 P1U\ldc the f"lllf\\lnt-:. lfl!II!111,1Iwn

I hc t\ [\c lif j''!'( .... \ '~l('T In..JIIHd',l~Y tk\t th\.' Prd\'likfhX & \-', Of ~-{:'~!\.·r H ,ulrlud \vir: \1"1,,':

1Ill' IIt~lnh{"r lOl\lnl"tl',:\.·\'; tll,it the Pl'll'.'Jdeg,,':f.' I\: \\'~\h",-'<id' Kat!rn;l\,1 pLHb lu c-ql1\i'

\\ dh f' ! (' --;y:-.h'Tn t{>"',hn"l,,t:\ th:.1t '.~':Il np,.:r:,tr HI'; ~t ( '~\. r tT<1l" \.. <""(Kfnt.:nL
I lit' ~\..hcduk of \\'hen Ift:-' I'r\l\l(kn~l' "" \Vun.:~'-,!\-'t 1\;l!II(I,l\t 1'1:m:-.!f,\ {\Pllf' the H\lllUg,
-.t",(k I{k"ntdit..<,110 n:"lp.ln'~\,' It; fl:qH~.~t nt;fnht-~r lW,), and

,1 PII3'J:--";"'~ "':,"nnn1~ thc Lw~It,,\n bv !!Illt'l'd-.t ;u;d nHrnhc~ ()fl[~lin< ,,~bt,·ft; th.~ P;tl\id"Tl"'t' ~

\\' .. 'f(I,...,tn f{;ulf;';hi 1\ nr~J'Jflllg.t\n ( ~X I HIh.'k:~

In d1"'<kr :(1 nlll'iJ1ly \-\Ift· fdH;~ dl,,'iJdliIW" ('S\ f rvyuc".h fk 1 :llU prn-;j{k tlli"- m~~'I'I1lJtl,-,nh\

'tanh 11. ZUlli.
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TRIo! J~POlrrJ~T;Ol'

SOO Vld:ef :~;:f! ul. -lt~;''''1j

..',t~(.'~:ln-':lli(-, f'l ~.~:)/,!;.,

;v:'l·lj :V~i~ .j: ~ ~

f ilX ~9(' i~ :\;1:) ~;f;fJ'

VERSION 102

td.f!I,Hlll ( :<\ I P>li"'h,'\ :.luI Ih~·Il.trLt:" ;!vLn, .\, :l':I:~1 ,1,)(1 ~'i~ft_\.' PI tht.' !pl1i llsill:! l\::n~.q:!~

L':';ii\ll'~.l· F I', : .\',./i,"n illlt:f{'I)~"!,JlIllh :~, "~lll!('l1:pl;~!('\! hy '1\) (>t,t{ ,';(, lOlll:l)!\I.

I':"'; \, ,l!h~ :b.: PH\'. idl..-n'l,: I\. \\-~:r\:." :l': ICid1H;h1 '''-'l·~ l·.~ I~nplt nKIH P') (. Ic~:hl\;;'

>1.l!Ullr~''''' wtHl'h fl:(cf Ih;,: H:\~t1:rl.'n!""l! ... ,I ;"[l'lt'lwr,lhdih .c-'l,.It:Lllrd in ·to l'i·k
~::. \tl i IrU 1iht

f ~--:\. I ,dl,~ ljH.~ Pr.;'_ d ... ·(d."T A V"\ll"t'~,II.,·l R,lIlr,~,id ;it''.,H'-!d parHc p;th.: lil.1 l'! ( It ,<II'\,'

I"'~\ ;1.1,.;1: hi \\ril~ !lllh1lllq·dd'. ,1"',.1 P·I·,:...·jli;Il..'i.l"'llll\

( ~:\ I ·i';:.! th~·II!lI\,d(,;kl.·.x \\'P!t ('"I·'! k:>i;fI~:h: will LEI~il;ik IIi\.' l'\\!!:;l:~~~';d k\ In.\ .. ,

,:I!!.!! Ul;,llll!\';.'<!l,:l! h' ;nl;"\'II~("nl i'!:' Ii' .I( \:P!da~":I..t' \", I:h appjl"',ih~c I ]{,\ 1C'l':1I1'lj"'ill ~

f ''-.\ i ;\·,lIi·..;·.! .... :h,tl !:;( J!r1· ... 1tk·(: •.'l" \\' \\~'!"I·'.'·::(·: i\;1l1:1',L1 a ... ·~.. fH·.'-\f\,:.J~~;." ;lJhi :q:u·t,· ;,~ Ihc'·\·

p·':lh. qd\.'~- I'''. ·~jrn,n~~ .~nd f\:tnrr'<lIlg a ("I!1"\ ;',1 (h;~. ~\:!!l'l '.'.ill:. t!.r ah~'-y\' r~·"'FH.,'"it~.1 iflll.·!}I\:dl-l::

j h,i·i},. ~'Pl: ;;1 .Hh c fl',r :"nr \..'Cdp\:f~Il~~::: jj \"HI L.I\ t' dn~ \IH'."·'\I\)\)~ in ft..~g~}rd ttl thl .... i't:q1.IC

PU1,\1.;d:l( I,~ lh~-l·lll,.! I\I::l'.l'k:"'''''L' .....nl,...·1! '-:;; t~\,.'!knll~lI\!l;tI (q~I~, .'~fd~ ..1!ql i)f"

t 1,!t-'0.:lktJH~!lIn·{! .... :--" "·W. ;', )"u 111,t:, \.·ll!l!",·t ~·\)\It ('S\' Slt{l!1 I liP.: ft:Pll"(lH;lh"·~

_/1

\'\..-r~ :11:
1

'. .>......n:)/

.- /-(i:>l~l([/
.".'11 \hle I
,\ \T \(!\'Hl"cdVc"f:lflCCPIli'

It'll /dlk,t~{#'J
I en Kdl"rmanll
I l,,· I{q~I"f1..1 and Sh"rt l.inc (}nT;"!Jlllt"lll

Phi'~ Idc'l,,:\.: &. \V'Jl("l'~lt:r I< ailrd.,d .1cbhl\\ 1l"~I~l';'\ J.lld .t~~f\_·\·." \""Ith the -11'-1.)\ c "'WIt:ll1cnt.\..; r~:g"tn.Jll;g

: II:cft 11'l.:r~hiil t \'.
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\\ dl\.\:'itu lClllrl),hl ,'\thJttl ..,,, ('\ltr {'S\ ,. I r,tck:lJ.:.\~ l~ \'l1ilin lh
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( ~\ I ;11 \\·lIrl,"l.~";I!:r t~'l\\.(.."(;n As for Il('rns 1.. .). and ~ Ofl st'(ond
I'a~'..' of ~-nl/l leul'r p.(.-\lt: i:. i "n~ \\ith CSX Ion intt'rt-,p,-'rahilit:_
Irl.,tHlg aH~1 t',d"Hf~~Hlt!h:dlOi~ul dala tt) li:tt:jlillu~ [he TJlIpkmL""otatwlI {,f'thl".' PT(' S~~l\,:W.

I h·: P,\. \\ \\'.Ivld l(!\1~ h' ( SX 1 hl I.·()h.'r (JJi~ C()st~ r('qwrt.'d 10r aily (I.jlllpnwnt Hi

l .•:dmil.· .... ! d(1{.\ th:lI P&\'" \';W 11tH furn!'!; ill hou:-;t: til illipk-Hh.'l:l (OSX I'~ \c·1 I !\fS ....\"'~\'lh

( \ C. "&E--
""')O_L~ 'd ~~;.:-o~

Ibvi,! I· 1·':",,'wIJ
\' p ( )pcratiot; ...
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PROVIDENCE AND WOnCESTER nAILHOAlJ COMPANY
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The lanle bt:l\lw trads tile responses received by Class II and III tenant railroads orcrilling on CSXT PI C
linc segments ""illl Passenger trartle.
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APPENDIX E Letters of Interoperability Provided to
Passenger Carriers

\f'C1J I ~"I

\.fr D.1h~ lC~'!Lt"(

('hI..;-t t o"'dif,\t',' ()!fL(f

V ;Ii:;"-';~ R:ul .....'i:. L'-fff>'"
15\.if1 KU1! ~trc<-~, St~ ::.~~

'\JrA<l:")-c~~, VA ::~314

\~ yN" lrt al\~(" titt h:J~rtl R!lHr03dAdnU1U'itT3l~mij"fRA")"s,'led lts f(l)i;ht' 1/'.1:r.

("'dnfr"J' ,\H:em; i'Ulll t(t f~ I tJftW KCg.I\.le:' Vd 15.1'0 11) f,U) jli.l\ll.:u~f ',lOl/J

;'T:n.. t )(\UC'-:l

(;,\ 1 raonp,""t,,,n,lr>.: '(''1\1'" h",M1t1f'cd VtrgLrHl Roll",;;\ L'f'I1:'" (\RF .1'
::1 f~f Qtt't R... ro:ui orl,.'t.lln~ \.}n CSX I trti\K Hfx)O \,~,/1l\ h .l PI C \.j'-.ttrr, tl) ~l;c.d

c~xr =,>R.' U,J._4:" ;h~l VRL :<.droaUjly>\!d:< regul:trly "b~ll<iI",1 In''''''';'l) or
1o'V:nrr.uft ~ • ~f~liH)r. brtw~t1 CP Vl.rg;nta to«-ft\<t:'~m? a:1

\1 tepn..t. I rl.('I~li.rt>~. ')I.-"Hrt' uf

rr~<lkhhi,,£.,VA,

('J.:! "11,110 kHQUlJ tn- U3<k sc&mel1t wnn Ill<! Wllt>lC~ " :: 1M, PTt' 'lsen Vii f,
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,c~m<m ,,,'h "PIC _y'lffi' 10" " Ul(W")JX',~Ht wllh rsx:', PTe 'l\tem

t f t':" FI/Hil Rt...,e ah,,) ·~·C.\JiI~~ th.tt '«'it f,A~;fl'f~ -lnJ ph\{'f'£.f'f ,;p'Ct'a:DH~J~iLlnrlg.lr~k
t,-}I~I: flk ","-'ttl! \1..' FR-\ h'r ,\-rrd It>. ~o!n i ;-vrc !:nrlt:m('ntatHJH N;f\ ('FTCIP"i r.nd
,,1'\ apfT"prl;jtt, \1:1,0 L;r~ ru.l l \~ hj.~;,,··n ,\t1,j,.;~,(tttW{-.' !'·~.ll U ") 'H {ht'" P1CU'

TIle p:.:.:-p;......... :: "If 'Jli\ h:H(,:f ,<, :,x \ t<t !~, ~(\ iCy,. tIn:.: (H·.J;"\:;-d EdHl·lt A '~L ...:h ... ~:dl';:l ')
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r_1l=~ (\.l. ..

•~ '~.\ J L-lfLX.·~;\ t':1~1 VRf .......u..,·\' Jc,d~(" .,,"'1 r.~x(" on Ihi" (\.\III)'J.1n~ I(~nl" \"'/,drJlJ~ t'TC
"~"lcm tnt('rt~(XrZ!hl:1t!· b~ ~t'";um:.og 1:1 '-.t~:;t'( \ ()r~. v( rhi~ 1~;t(."T tt"· C'SXT hy April t(l

~i I ~ (I

"SXT on" VRl: "'<"llt) lI11pk-l:Jtm I'TC Itchl:ll.aJ ,oh}/;,Ii., \\,~I(' 1 ..:n'( !I,e
1C'l'.:llNN"111, of tl'.'C!")fltl ablill) a£ d~fln~ In §2 \1\ I()O\ ~)

.. C",X-:- ""d v~r, d,co'. (0 laCl(Op.lt: In a PTe leS:ms I'W~I"1Il (0 \'('r1l)'
·O('C~ii)m."ryanJ r\l\"m?<"f';thlfl1y
CSXl a;,d VRr Wlli l;'d.t~I" rhe c"d:~l\e~ d 1~(hr,K'JI 11l1.:JrDal,n,; lll"d"d lD
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.\ \1' ..\d.-an.eJ Enillnc~r:I'.~

1-'",1111,-,

VERSION 1,02

E-2



POSITlVE TRAIN CONTROL IMPLEMENTATION PLAN

~,.! ',\ ,:.;' :-")'J!'

'" .~. ';'Ilk. I,

\tl ,L:A::1 tk\Jrtt! Jr
;:lff':d9f \·1AK1· 'll&1r\..t';'ttll!rl')i~'~ iU" ,",\.~(\.ll.'C"

't,~ <; \\",'\'.hmg.! ..,n A·.U:L-.-,J"j
HaltHl\.!r(". ~tilr-d;:n.;j ":'1~' .H} J ,"1,1

J..:.... ;:ll ,'lit" "'",'art", the r~Jc:rul lcdro~1 AJJn:nl~tJali()ti,"I' R ~ "} i%Uottf ih PtJ~Jr;n: trlml

('(!t~rT(:!S':<-',-IOltf Fill,': Ntl!t:. r~"h:'I"J H':.i~ln V(,l -:~. No, 10. tin JAH1WY I~. 2010
I <'f ,r.aJ P.u:e').

I,S-\: lran.<pon~lIon, Inc \"c~xr) h:.s i<kntiried Maryland Transit Admin,istrllljon
("MTA"13' a 1'cnant RaIlroad (.pcr3ting on CSXT lr>eK upon whj,h a PTe systrrn is
f"'luircd. CSXT ,,,,,olds indi~..tt lhat ",ITA rri)yide~ regularly ~~.dulcJ<'"mmutcr rail
tcallie 0<1 track ",~ell(s id<:ntiti~J ... iolioWi:

CSXT mtend.' 10 equip fl' lr~CK whae I"'{uired. including the trACk segment ldenltf~

.how<-. w,lh t/)c Wab!<:c V-ET~IS r'TC ~Y<1eOl MTA willl>: r<"Quir~ b~ (he Final Ruie
h' equip il5 loc.)mo:ivc.s ()!,enllin~ on 11,,:< lTafK "'gmcnt wilh a PTe systCtTl \hal is
mtcr<'p<rahle With ('sxr, PTe system At ~TA', re'luc~. the Frederick Bran,h i,
tn,-Judi"j in CSX I's lml'kmentA!I"r. PI",,; hownc<. M fA will ;"$taIl tht: PTC u,ing
~.lltKonffltCtO(S,

rhe LON Ruk also r'"'lui/cs thal hos( /ailwar. and passenger Opertl'Or(I) <hanna !Tack
!(\,nt,y file with the FRA by Apnl 16,2010. PTC Jmpleo>entaJion Plao ("I'TCIY'), ao,1
"" appropriate. Moio Li"e TraCK F.du,,,'n AJdcndam(s) ("MTFA") \(\ the PTnp,
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",IIA

r"ifgC 1\"

{1'.(' parpoY': (If thl'\ krkr I~ r"l ~1TA ft! (tTICV.· thr- ("n~I();;('d Exhihit A \\'f>i!..h" :--'cd,l:'r,~·

h!f("n,;'Cr.th; .. t~ \'1'< S.\T·' P'lCiP ~d"cn-"n,.' !'j>Cr:ult.no:.!lI1 fhe ~-hafc ..t trd,(k :;c~m~n:

idt:.~n~lf;p1 It<l\ t.'

(, 'S:":: ~1":(jHe";.ls th.:n ~irA ;,ckn.)\\'kd.·I,~ tm<J ;t!~n'(' to Iht' tol!rlW1lJg ,reIH" r(",:3rdlf\~' f'T'
t'~ ~ICliJ intn(.rl("(:lhdl:", j,: f ..·!W1HIIS" "l~nc:..t d'oP\ ~.,i ,t.I~.lell.;r II.) CS\T t--.~ Apnl 1"
~(y';O<J

!. r::;XI aJ\d "n A 'CC~ If. ""l'km<o1 I' rc ,e<"lu1;<31 ""Iuti,ln., whi.:h met' the
rC'luire"'''n'-' pr 'Jllrfllpl!Tlll:>lltl\ 11.' defined In §21&.IOIl}(bJ
('''Xl lind \,fT,,, ,k,MC ", l'artlCip1'!e tn It Pl, le'lil1~ p,,'~.rMn 10 ,ctlf)'
hme.. lIL\flahl>' at:d inlchlrt("f.lhtlit~

,l. l'SXT !nd r-.'fTA wil; focillHs(r fhe t:xchangC' OflC'chl1H.:a! infO;lIilHil)O nCf'l.kd ~o

impkmenl PH' ,n aC<vldanc<: wilh llJ:1,!lCAblt FRA reqwIement•.
~n!\ ~d.)p'; and .~ec< lhal CSXT will Join!ly fik "';(11 FRA Exhih;! A. WhKh "
Sc,lion 5 .. ha",operal>llity of csxr, PTelP, as requi",d WIder
§2}t> 100000aH))

llanli you in ...Iv"""e I", )our Co.)!"'t at ion in revic,,";ng this infoffil.lriofl. Ji y'"' have
'ny quesl"'os ill f<iJlIxll" d:i~ imetoperabillty inform.1liun .., re<julft:d by ,he Final RlIk,
plea.'\(' ,'onlllel VirgInia fkd

VERSION 1.02

Steve A. Ponet
AVP Ne1WOfl Piannmg and Jom!

MaryianJ r ran.<ll Adtl'ullist...rion having tcview.,j the ",,,,10><:>1 bJul1il A, Sec!ion 5 ­
Imetopemhllily (If the ('SXl Pl elT'. ackoowledge. l\IId aere('S ....1lh items 1 lluough 4
at-..l\'t.

,
/-
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\',' i":'~:~~ ('!l~l'; I f;rl~h:~'l

l ·"llln\~IIHl·,Il!\'n·· 8: ")i;..:.!;,tl:--

"',"IJth("a~.Il-"'ln l\'lltt:--\L~tlli;i I!;t:hl'~~ft.dll~ti ;Hl\lt"l!: {"~ PI.'\l

I :;,~ \!Hrk,'{ SUc'd, 1:111 11",,1'
J'hii.::!Llrhi.J_ P.\ }lj ~ ni
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\' ~t'!l ,lIl' ;t\':H~:. tht' !-Cdl..'f,l! ICtilr,,;jj \dllll'lJ";lf~l{i,ln l-·t [<':\"\ 1":'~t!L'\; Ii .... (o\}l:r 1 !rdiJJ

{ ,,"(f',!: \", '(1"01\. Fi",'; /(li/t', h.:dc:ra! I~C~IS!l...·i \'\'\. 75. 'P Ill. Ill! .I.irnl::f: 1-; 2!!10
(' 1-11\,11 Ruk"l

I S\ I !.lIhl'"rl'J!I,'fl. Inc, ;"IS.\" II"" I,kllllli,'<! SOlililca'lt'n! !','llI"\ I.. :tni,t
I r:i1"I'''r1"li''1\ '\lllhdlll) ("SI:I'I Y') a, " 'I CII:lfIt I< atlr,'ad t1['<:rJlirl!:, ,'II ('SX I 11.Kk !If''ll
,dudl" !' f(' wl;!<'m i, ICCluir.:", ('S\ I rc,,'r(h II1Ui,',He Ihal SlY l't\ pn,,,idc,; 1\';;lIl:Irl,
'.d1,·JlIl.-.1 inlac,l)' or ('tHnmutcr Lid traffic nil ;t Irac\.. ""gillen! iJI'nlirinf a,: li111.\\\'~:

('S\ I "nd SIYI,\ ill,ull "I1J "[1<''':I[C dirt,'ren! ""kms ;,'n [heir r.:,pc'li"" IO"'ll1hlll\(",

t1fti ...:c. ;lIhf \",I~-... i.Jc Iln\\t.'\<':r. 1111..' !t.''..'l)nh:Hlv•.' I·lnbo.-tfd :--.:",ll'!ll u( l'~t\:h i .... :,bk' tt)

iIlH'r{\p\:rJt~' \\JIb Iht' 'l''fll't" ~lI\d '\:~~.:::hk inr'rH:-.trth.tur",' dcpln,: ....d (I!i rht.· nthcf'", pnlJH.:n)

! hi, C"I'.i!,,!n:, "dc'qrlh,',lll' til,' "l1'h,!lt.'.II',hibi, .\

I I·h..' I tn;t! I{uk :d~~, fr:quirt:s th;'l IIpst railr;,);hJ alit! t1:t-:."I..'l\gl:r ,\p~rall':i» :;hm'int; H~t\.l

j"intl" ,j Ie \\ ilh Ih" I'I(!\ t'o\'\l'ril II" :'U III ,I !' I C IlIirkmt'lIl;,l i')ll PLIrl ("I'I (' II''' I, ;uhl
," ,ll'pr,'pn:It,', \Lilll 1"11.' I f:"'~ I,t'iu,i"il ,,\d,klldl!llll',i r'\IIf,,\'" I" lhe !'!ell'
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Sl'I'T:\

nL' purp,J'\.......)[ :hi:. it"HI".'; i:·. f0r SEP'j /\ t., rCV;i:\' lh.· ,'.r:d1)"k'<l !:,>:H~':l 1\ ".Ucll i~·. Si.:('~i.A\

inl:':J"pct~I!~~J:1y ,I;' (,,~X f":; f'TCll' i'1.\·~·rTlllU:~ ...t~"_1.'~'.~lI.t; ul'. !~h.: .;:....l.H:J t:~u;k .:-·:--~nl::":J:

1(k"'l1ifi.."i ':lh;.\·,'

<. 'S\ 1 n.°"fu:::, to. ~L.1i .•.. Lf1 1,.\ a..:f n:'\wkd~.." :u0 J;~','e hl tfw fOU(IWiu~ ikm\ n-Wtrul1l.g vrc
.lIyS'(,,111 ml('rol.\~·r(jh);f.'.'!! ·':"tOdtj,,~ It Sii~{;t'ti ..t~I'l pi d:i~ l~ttt'"1 II' CSX'j h~ ,l'pril 1\.

~n!()'

C:::X'I 3:1"c! ~L~' I /', ~:r:'.:t ~1.1 tmp;GflH:nt i"' j .~' It-t.:h!:i~cal St)lutinfo:-- W:llC'1 rn~~'; tr~~

fl·-I.j\JirclIleub of iUfc,ol'er~bilitya; ucfm-xl in §236.1003(b).
2 c:.;x-r ~Jld SU'TA de<cire 10 fl"!l!<:ipatc i" " pTt' l<slill,q>rogram Iv v,~ir}

fim.-ri(\Mlity fond inll'ropern1'ilit)'.
.'. CSXT and SEPTA will filCilillllC the e~.,hallbc of (.'chnical inf(ltTtlllIH,n n~dr:"j t,;

impiemwi pre in llX/.ll\l.nce widl applicahlc FRA rlXl"ircment,
SLpi A ad"!,I~ lW<1 il~ Ih"1 CSXT will join:lv lile with FRA E.hibit A....t,idi
is Secli"" 5 Jmc.ropcrlIl'ililY "r c..'SXT's M'Cn', ft.. rc'l"i,,'d under
r.!}r, llX)')(a.XJ I.

Thanl you IlJ lIdVM,'" tor your CU"l"'I"tiOll l1l reviewiTlllWis illfomlation. If y<>u lunc
AllY qu=,oflS in regllrd to mb interof'eNlhillty intbmUJtion as required oy the FinAl Rule.,
plr..;.se "oota:::! Cher)1 Boeiun, CSX ", Manager Joint Fa.;ilities Ilf ('J04) 359·749t!

VERSION 1.02

SF/' rA, Mving £eVlewcd the ClIckl/oed Exhibit A. Section) - lllteroperability ('f the
CSX T PTrlTt

• aclmc<wledge. and agroc., witb items I Ihrough 4 Ilbo"e.

A., I
L~.~~
MichlOef 1. MonMtet(,
!\ssismnt Chi"f linglnet'r
Cornrnunkations & Slt!ir\~11
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'-•. i::'.'f'..Jl R.ldr,'-,IJ il,h .t,T:..:-:~

:({ ~!fl.·"-·~ "'Ui:,'fj ... ~' ! t.t 't

! )t..'r!'::- l "h:,'i I n~I!lL't.:i l \lJr:lllUt1ll.HiUI~" .lfhf 'q.':ll,th

',llldn,ll1<..ulr""J 1':\"' .... (."I1~t:r {'\Jrp",LJ(lI'll

~,r:- "!rc:.:~ 'Ul:\,n .. If. I 'l\pr

r~!:d.htl,,:iphu. r\:::fb~h .i.n:.1 t'lll-~
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\-, :-.J~U .lr,,' .l\\.tfL'. {hl" h,-..kr.d K"dlll,tJ ·\ ...fll1101,tr.,lltllll "' R \"} :"t'lH.·~i It' ('fI\;/1l t' ('(;:11

I ,,1;fr" 1 ",''. ,{ ... 'lIh F'I"i/! P:;,'I'. I ,.:,-k'r.}l l~l·~I ... kr '",d ".', ' .. d !l!. \'1) ,1.jnti,lr~. ;:. _~fl;1J

I "f l;l.d f{uk",

( ,,\ rrdlhp,'rt,l!n'rl. he 1·1'\\ I·', h,l' ;dc'l1l1lie'J '-,I!i"rt.ll f{.JJJr.',IJ 1'.l""I\;':e'r

t.. "rpl'!,ilhHll" \1;11j.1~··1 I' J Il:ll.HH R.ll;(~I.I\J i'l'c':r.Hln~ ,~n ( .... \ r lrd\.'~ nplill Hhl\.h.1

PI (' "'; -,tc1l1 I.. ~t.·,;wrl·\f 1.,,\ i rl'tOrJ ... lOJh.·.ll ...• llut \nHLI~ prd\ t<-ft.'~ rt'c~JLtr!:

-".. ht..'Jql,,:d 1:1t ..'ll1t: f,1I1 a I;!;\. 1~1l 'Ll\.k \,,"\,:1.11 tr.l";" ·'i..·:..:Jt~1:1lr ..... d,\I';~ ( "-.;\ I ""'\\1h:~",jl;;l

.\" n,.!;".ll,.:,! ,,/) .d'.I .. ~'.l.',J t \~-'1'~11

I '\1 I!~J:"'fh" l""',tLl:i) <!, l;,hh \'.'1,'(\.' ~,:'.,ri:·,:J, \\"th ~!iI.: \\,lh,,'1,. "f j\t"- Pit ~""~\.·!1'1

\·1~!r.J_ '.\:1; h·v • : ..• .. ;!;!f"-·"t!--\ :I.~.. ! l~ ~l f<:i:\' :', ':'I~:~r' l!' l·,;.\'n)"~l·.I.:"" ,~'\... 'r HI!"=- 'Ii .ll-[lh,

'1.:< .,.n./.. <.:n:;,T>. ,,\·ttl t PIt " ,t ...'I:) 1;1.I: , .... d ~l,"!\'f'\.·l.lr'"I..· \;th l ..... \ I ... P!( '.\~f'.:'11

... : : i: • .....: !:'~J ;~_I~"'I.!·~"I:i ;1\.;'1:.';1-.,

,~l 'I~;'.I Pit !;ili\: ..:lP,.~·!.I~!' ,!!/ .'

, ., !..,'
I .... \, . i'it

, ~.' . 'j
, I
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: ..... ' -. .-~ . .~.

--. If , :';Cr .~ "crt

J... \. '~.h;~, no !~~IJ2

April 1..'(;; (]

~-1r Slq,hcon A. h)ne,
f>qhl(j [)lrC~h-,r or Raliroad O~rall()m

Ma"achu,ell~ Hay Tran.'p'lltat,on AuthorllY

Ten Pari; PIa'"
!3o!'wn, ~1r\ 02116

Re: Positive Train Controll"f'IT"i - Inreroperah:Jl!)' Agrcc:-mcnt.

,-\, )(}u arc:- aware, the Fcdea! RaIlroad Administration ("FRA") IHucd its l'oJili,,~ Tr'lln
Conrml Sy<IPmJ: FiM! RU/t',l-edernl Regi\ler Vol 7~, No. \0, on January 15,2010
("Fl1IaJ Rule") _.

CSX T,amportation, Inc. ("CSXr') has idcQllt1ed Massa<:husetts Bay TraIhportal,on
Authonty \"\fBTA") as 8 Tenant RaIlroad operatmg on CSXT track upon which 11 PTe
sy,tcm IS reqUired. CSXT ,c.'ords indic..te lhAt MaTA provides regularly scheduled
IOtaCtt)' or ('ommuter ratllraffic nn a tracK segment Idemified 8, follows:

CSXT intends to equip il~ track "'here requi~. Including the rrad: segment identlfied
aro"e, wilh:he Wabtcc V·ElMS PTe system. MBT .... will he required by the hnal Kule
to equIp il' lOCi/motives operating on til" trllCk segment w,th a PTe \)'''1'111 that is
In!eropetablc w,til CSXT\ PTe ')'5tt'lll.

The Fma! Hule also reqUlrc\ that hUM railroad and pa.,scnger operator1:,j ~haring track
IOlntly file With the FRA by Apnl 16. 2010 a PTC fmplcmcnwion Plan ("PTcrP"), and
a. "ppropriatc. ~1ain Lllll' frac!.: Exclu,ion Addendumt') ("~nEA") to the PTCIP.

rbe purp()',e of thi, lener I' for ~!B 1 A 10 rC\ lew tllc cnd\J,ed E... h,bll A whi.:h " Se,;lIon
~ - In;~Hl;Jcrdh:lllY of csxr, PTelP gO\CmlOg operations ,)n rhe ,harc.d tra~'k '('I(ment
idellt :fi,..1"ho\'('
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\IBL\
Page 1,,;,
\pt,1 I ..'ill';

\ 'SXT :·t:'1"~,tS lhal \18 r:\ ,..:knn·... I,·Jgc .tnJ "ipce '." (he :"lIo""ng Ircm, rq!3rdtni! PTe
'Y'I~'n ,,,:~rni'er3b,;,t; :', lelufmng R'lgr.,·J <,)flY ,,' VII' Jean ttl CSX I h) .-\prll 10.
2tiJ!i

('SXT and "'HIT,A. "cd \l1 lrnplt'ment PTe re.:hnkal ,olutiom "'~llch meet the
rt4uirer~lenl; l}1 :nlC'coperahd'ty a, defill!'d In §236.1003(!».
CSXT and \-WT i\ rlcs;rc to participate In a PTe le!,flOg program tll veniy
fUlll.:tlOnWIt} anJ rillerop-crubritry
C'SXT 3nd \1BT,), \A1ll! fa,dilate the e"dlange oftechm..:allniunnatiull nudtd tv
llnpltUlcnt PTe m a<A'orJam:c with 3pplicablt" fRA requIrements.

I, \fBTA adopts and agrus lhm CSXT will Jomtly file with FHA bhihn·.... which
h Section 5· !nr.:rvp<"rftbrllt)' ofcsxr~ I''['CIP, a.~ rcquirc-d under
§23610lNtR}(3}

In the c,\·.:-nl this fmc \., ;old prior ti\ rh.: rmpiC'fIle.nlalinn date. CSXT and \1BTA .... iii
Olfnend thCII respe<::llve PTCIP, al.xordingly

Thalli you In adVll.lKC' ' ..r your cooperat10l1 m rencwing this infonnallon. If you h3\'C
any queslion. in~d {() !hi~ intefOperabllity inforrnah()(l a~ require.1 by the Final Rule.
pltase contact Joanna Gnfiith. CSXT's Dlr~(lT J0ll11 faCilities at (904) 3S'l..W25.

VERsrON 102

AvP Ad\'::IIlC'ed E glliecling
~acrillie.'

Admo\Ao IcdgclDcnt and A/Ocelllcnt

I • - /./

/ . y II
/. . j

StC\'e A Polter
..... VP :'Ietwvr\:; Planning 3lld Joint

'./ "" ......i . to.,:..
~. .;..-

I., j, ./

\1R I A ha\mp, reviewc-d the enclo,ed Exh,bH t\. Section 5 .. IntM'llpelahrli!y of the ('SXT
PTCrp...d.ouwledges and agrees'" 'Lil 11C'f!1S I thlOugh 4 ab(we,

Stephen A JOrles
nepuly Dlre..'t!)l ,'1 R3:'ro;,J 0pclJllUm
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Introduction

APPENDIX F Review of Previous Applicable Studies

This appcndix brit'll~ sllrnmarizl:s rnie" s of previous research rclaled to the railroad risk factors that arc
being considered in the risk prioritizalion model. The three key references Ihat are discllssed in Ihis
appclllJi, are identified in Ihe bulleted list below (note thaI the reference numbers included Ihrollglwut
this appendix rcfh 10 references listed in Section 6,0 above).

• Railroad SalCty Ad\'isory Committee (KSAC). Federal Railroad Administration. US Dcpartllll:nt
of Transportation, /(ef/or/ III (!Ie Railroad Safety Advisorl' Co",,,,iflee /lI/he Fcderal Railroad
.fdmillis(ra/or. ImplemclIta/ioll o/!'osi(in' Troin ('mllrol .~rsle",s. September 1999, 18J

• Kailroad Systems Division (DTS-75), Office ofSatcty and Security. The John Volpe National
Transportation Systems Center. US Department of Transportation. l'reSi'lI/ation/l/!' Ullice ot'
Said)'. Fecicral Railmod Ad",illis(ra/ioll R.).4('/I'](' W(}rkill~ Group Risk 2 /i:'al/l. fla.H' Cast'

Risk Asse.\'Sl11cllf· nata .·{I/alrsi.' & i'f.Hs. April 22, 2003, [9J

• Carl D. Martland. Ying L.hu. Youssef Lahrech, and Joseph M, Sussman, Risk alld /i'ail1 COl/frol:
A Frame\\'ork/or Anolvsis. Center for Transportation Studies. Massachusetts Institule of
Tl'chnology. Cambridge. January 2001. It OJ

For each of Ihe above-CIted references, the sections following provide a oriel' overview of the contents of
the reference. a listing of the risk factors addressed by the reference. a listing of relevant resultslfindings
cited in the n:fercnce. and a discussion of hm" results/findings were considered when assigning risk factor
weights t~)r lise in the risk prioritization modcl.

Report of the Railroad Safety Advisory Committee: Implementation of Positive
Train Control Systems

(her\'iew: The KSAC RCPOl1 of the Railroad Safety Advisol)' Committee to the Federal Railroad
Administrator: Implementation of Positive Train Control Systems [81 made use of historical data to help
estimate PTe bencfits by evaluating PTC-preventable accidents (PPAs). KSAC identified 819 PPAs out
of the more than 25,000 accidents reported to FKA bet\veen 1988 and 1997 and attempted to estimate the
benefits of PTC by evaluating how many accidents would have been eliminated were a given type of PTe
system in place, These data were input into the Corridor Risk Assessment Model (CRAM) model, \....hich
was used 10 estimate the satety benefits of PTC by relating the historic occurrence and consequences of
accidents that may have heen pn.:vented by a PTe s) stem to specific track features and tranic.

Risk Factors Addressed: ['he independent variables induded in tIlt: n:grcssion analyses from the RSAC
repol1 are listed below:

I) The log of Ihe total numher of (rains on a sqrment pCI' year (the sum of passenger and freight
trains)

2) The squared log of the total number of trains on a segment per year
.1) The presence/absence oflllulti-track (variable set equal to 0 for single track and I t~)r multi-track)
II) Thc ratil) of pa'iscngcr trains 10 tolal trains
:;) lhe nllmber of switches per mile
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6) Th~ number of curves per mile
7) The presence/ahsence of curvature on the territory
X) The length-weighted average curvature for the territory
9) The percentage ufterritory miles under automatic trail! stop (AI'S) or automatic cah signaling

(ACS) control
10) lhe perccntage of tcn·irory lI1i Ics signaled, but not under ATS or ACS control
II) The length-weighted average speed for a territory.

Key Findings/Results: ThL' bu Ik:tt.'d Iist below identities tindings of this study that appear to he rdnant
to the risk f<lelOrS considered in the risk prioritization model.

• Page 7<) of the RSAC repol1 states that ..... the analysis pointed out that. of the corridors swdied,
the highest predictor of risk was the volume oftraffk (as expressed by the log squared of the total
trains per year). lhe train control method was less important in prediction of the accidents of
interest in this dataset than other l~tctors."

• The tahle presenting results of the analysis ofwhil.:h factors are most influential in determining
the occurrence of PTC-pre\'elll<lbk accidents (on page 75) indicates that factors that \vere "not
significant" (at confidence level of O.OS) in detemlining the OCClmence of PTC-preventable
accidents for all four levels of PTC technology were the log of the total number of trains on a
segment per year. the ratill of passenger trains to total trains. curves per mile. and
presenl:dabscnce of curvature.

• Pg. 78 of thl: report states that "Using the highest level of PTe. the model indicates that the total
train now, the number of tracks. and the number of switches and curves per mile contribute to
increases in the expected number of ace idents and that the presence of a train control method
higher than non-signaled but lower than automatic train control will reduce that risk. In addition,
two other factors contribute to lowered risk, the average length of curves at a location and the
average maximum allO\....ablc speed'"

• Page 79 also states that "It is counterintuitive to think that accidents decrease with speed limit
increases as sug.gested by the parameter on length-weighted average speed. However, we might
reverse the description of this variable and say that \\e have imposed lower speed limits where
accident risl.; is hig.her; if we had the luxury of looking at a time-series model we may notice that
speed limit changes ha\·e taken place over time where risk factors were present."

• One additional statement included in this report (on pag(' 69) that is worth noting is one that
relates to tht, risk of hazardous materials: -'The trends in the derailment categol)' indicate
relatively infrequent low-consequences t.'vents, whose greatest potential hazard is in the
possihilit) of the release of hazardous chemicals requiring an evacuation. Seventeen of four
hundred twenty derailments resulted in evacuations; the average number of people evacuated was
approximately 420 per incident. Two incidents resultt:d in over 1000 evacuations. Olle
derailment, included in the group ()f accidents thought to be possibly preventable by the highest
level of PTe system. accounted for 47 fatalities. This accident is not consistent with the gelll:ral
trend of the consequences of PTC-preventable derailments being less than collisions, but it
identities it source of risk."

Gencral Comments on How R('sults Were Used In Estimation of Risk Factor Weights: Some of the
details of the regression analyses that led tu the findings/results identified ill the hulletcd list above arc not
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included in the RSAC report. and therefore, the findingslresults were considered with some caution.
'1 hen.: is nothing. hl)WeVCL to indicate that the analysis contained in this report is not valid or useful.

III general, the conclusions of the rt'port indicate that the 'Annual MGT Level" risk factor should
potentially be assigned a relatively hi~h weight The 'Curvature' risk factor may not be a very strong
ind icalllr of risk. so it should potentially be assigned a relatively low weigh!. 'Speed of Train Operations'
actually had a counter-intuitive effect on predicting the occurrence.: of accidents, but this may not be
unn.:asonablc due [0 Ihe fact thaI authorized speeds may be Imver/higher on a section oftrac!.: dcpendent
Oil the presence/absence of l)ther risk factors. The data presented in the tinal bullet help illustrate the
not iceablc effect on risk that' Prescnce and Volume or PI H Material' and' Presence and Volullle of Other
Non-PilI Material" could potentially have. indicating lhat one or bolh of these f}lctors should be "eighted
j:iirly high. While the general findingslresults idenlifil.:d above were considered ,,,hen estimating risk
!}lctor \\eighb, 110 quantitaliyc data from this repllrt \vcre identified as suitable for direct application to
risk t:lctor weights.

Base Case nisk Assessment: Data Analysis & Tests (Volpe Center)

(her-view: The Bast' Case Risk Assessmellf presentation [9] describes work perfonlled by Ihe Volpe
('el1ler in summarizing the "current level of risk" for a number of territories, as it summarizes results from
various linear and anti-log multiple regression analyses that were performed. The study examines
segments where PPAs have taken place, as well as otlwr mainlinc railroad segments. The analyses
described in this prcst:ntalion arc assumed 10 be a follow-on to the analyses documented in the RSAC
rcp0r1 summarized in the previous section.

Risk Factors Addressed: The independent variables oflhe regression analyses are maximuJll allowabk
speed, average daily train count, and method of operation.

Key Findings/Results: The bulleted list bela\\- identities findings of this sludy thai appear to be relevant
to the risk 11II:tors considered in the risk prioritization model.

• Slide 7 indicates that annual PPA costitrain-l1lile was estimated to be 0.0544 for "Auto" territory.
0.0675 for TCS tcrritory, 0.0590 for ASS territory, and 0.122 for non-signaled territory. These
values were calculated by dividing the annual PPA cost in territories of t:3ch method of operation
by the annual train-miles for each method of operation.

• Slide 46 concludes that "Both linear and anti-log multiple regression support the conjectures that
the risk increases when the speed inacases in all tcn·itories."

• Although train count is included as an independent variaole in these analyses, the presentation
slides contain no conclusions ahout this factor other than to say. on Slide 46. that risk is
"associated with" train count.

• Additional detailed quantitative findings arl' also included in this presentation, hut it would be
pn:ferablc 10 addrt·ss a number of questionsiconct:rns related to the analyses documented in this
presentatioll before llsing these data.

General Comments on How Results Were Used In Estimation of Risk Factor Wci~hts: While an
approach of the nalure of that documcnted in this pn:senlation WllU Id seem to be a reasonable approach
for gencrating risk faclor \V·eights. additional information aboul the specific analysl;s dlKlllllcllted in this
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presentution is nceded hefon;, the findings of these analyses can be considered for use ill estimating risk
factor weights with a reasonable degree of confidenee. While there were several questions that arose ill
thc revicw of this report. only one of these questions is discussed hclo\\', as an example.

The coefficients or determination (1{\ whidl are provided in the column or data under "RSQ" in the
tahles or results throughout this presentation, are extremely low for all of the regression models. The
coefficient ofddcrlllinalion is intended to rrovide an indieation urthe "goodness of lit", as itlllcasures
tht.: propI)r\ionutc redlKtion or lOla I variatiol1 in Y (\\'hil:l1 in these models was risk mcasured as PPA
cosUtrain lI1i Ie) associated with the lise Ill' the X variables in the model (method of operation, train coun!.
sp"t.:d). An R;' valuc. by ddinition, is constrained to be a value bet\\een 0 and I, with a value ctjual to I
indicating thai the Y observations fall directly Oil the titted regression surface (perfectly cxplaining the
observed variation in Y) and a value equal to 0 indicating that the l110del does not at all explain the
obsen cd variation. The lowest R.' value of all of the regression models shown hen: is the 0.015% in the
linear regression of risk for alltcrritory (slides ~5 and 35), while the highest R.' value of all of the models
is the 1.:l ll

;') in the anti-log regressioll of risk in "Auto" territory (slide 29). The presence ofsllch low R.'
values indicates thaI the l110del may nOl be wdl-suited to the data, and therefore, the results of this model
were not takcn into consideration when estimating risk factor \\·eighls. This lack of fit will impact both
the :-.igl\ificancc and prcl:ision ofthl' estimated parameters. Even if the parameters had suggested a slope
that is I:ollsistcnt with thet)!), these slopes should not be considercd to be .... alidation of the theory as they
an: based upon a model thaI is nol a strong fit to the data.

Risk and Train Control: A Framework for Analysis

Oven'iew: The repol1 Risk and Train COnTrul: A Framework/f)r Ana~\"sis by I'vtartland t'l al. 1101
documents a PRA study whid) examined the effects of train control strategies on the risks of railroad
operations. The research was initiated to address the question of how risk and the potential for risk
redul:tion varies from one rail corridor to anotIH:r, and it also attempts to assess hO\\ mUl:h reduction in
risk can be expected from ditTerent train control strlltcgies. The study considers a hypothetical corridor,
\vhieh the repOll indicates was similar to the 183 actual corridors analyzed in the KSAC Report oftIlt'

Railroad Sa(et\' AdrisOfy ('ommittee {o (he Federal Rai/road Adminisfralor: Implemellfafion olPosifive
Train Confrol Srs{('f)/s 18), wh ich was dist:ussed above. The authors of this report described the study's
level of analysis as "interrnediatc", between highly detailed modeling of train behavior and crash analysis
and the applieatioll of historicalmcasures for aCl:ident rates and consequenl:cs. It should be noted that the
eost of damage to equipment and track were not addressed in this study due 10 the authors' judg.ment that
the costs from faralities and injuries dominate these other costs.

Risk Factors Addressed: Fat:tors addressed in this study include passenger tratrie, tratrie volume,
number of tral:ks, train spel'd, grad\::, and curvalure.

Key FindingslResults: The bulleted list below identifies findings/results of this study that appear to be
relevant to the risk factors considered in the risk prioritization model. The report studies three different
PTe technologies, identi tied as . PTe I., ,PTC~'. and' PTeT. When considering the results of this
analysis, it \\as assumed that. of the three PTe technologil's assessed, the PTe technology to be installed
on CSXl's lines is dosest to the .PTC~' technology; therefore, technology-specific results/fil\ding~

presented here focus on anal) sis resullS pCr1aining to that technology.

The rep0r1 states that "The PTe I system is a bare-bones system that responds to signal overruns with full·
scrviee braking; it will alSl) \\arn rhe cre\\ and then :>tup lhe train ifit cXl:ceds speed limits .. , This

F--l



POSlTIVE TRAIN CONTROL IMPLEMENTATION PLAN VERSION 102

lI11sophisti..:alt'd :,ysll:ll1 afTurds protl'clion against signal overruns and overspeed aei,;idents, but it responds
slowly and clumsily to dangerous situations and does not usc the digital coml1lunications link for further
.safcty il1lproVl:ments.'· It states that "The PTC2 system represents PTe systems that have bel:n widely
discussed and tested in re..:ent years, The system is quicker in informing opposing trains that there is a
prohiL'm. allowing them either to stop in tillle to pn:vent an accident or to slow down and reduce tlK
severity of the accident. .. The un-board compuler cmll inuall) updates braking distanet's and controls the
train's speed so that it does not exceed either its operating <luthorities or the speed limits ... This system,
like PTe I, slill relics on the exi<;ting signal system \(l provide protection against broken rails." [n
comparison, it notes thaI "The PTe) system is more advanced, with features that can oe imagined bUlthut
He not currently available (at the time of the study). including It new system ftlr detection of broken
rails." Additional detail of these technoillgies an: provided in that PRA report.

• lhc first page of lhe report states that "Passenger IratTic is the most important factor hct:ause the
addition of passenger trains t:reates the possibility of t:ataslrophic accidents with dozens of
fatalities."

• The sensitivil) study indkarcd that implementing 'PTC,}, technology on a corTidor with t\\·ice as
mudl passenger traffic as the base case corridor would lead to a reduction in risk grealer than 2.8
linws that achieved hy implementing 'PTC:2' on the base t:asc corridor.

• The sensitivit) stud: indicated that implementing' PTC2' tet:hnology on the base case corridor
\\ould lead to a reduction in risk greatcr than 4.2 tillles tlwt achieved by implementing -PTC2' on
it cOITidor with half as lI1ut:h IOtal train volume as the baSt: case l:orridor

• The report states that" As traftit: volumes intrease in terms of annual tonnage, railroads tend to
l1perate heavier trains. and they lend to provide better tmck in order to be able to operate at higher
speeds; railroads arc very t:oncemed about safety for the higher density lines. Statistical records
ofaccidcnts pt:r rnilliontrain-milcs may theretore show little or no relationship bct\\ccn traffic
density and risk. However, when all olher factors are held constant. risks are predicted to rise
morc than linearly with traffic volumc."

• The sensitivity study indicated that implementing 'PTC2' technology on a 1100-milc hypothetical
corridor with all single track would lead to II reduction in risk greater than 4 times that achieved
by implementing' PTC2' on a 1200-rnile hypothetical corridor.

• The report states that "The risk of collision is much greater on single track than on multiple
tracks."

• The report states that ..... higher train speeds increase both the likelihood and the severity of the
consequences of accidents if there is a signal overrun or II failure to obey a sIO\\' order."

• Although the report dOt:s not cunsider accidents involving hazardous materials. the authors do
point out that "Act:idents involving hazardous materials could conceivably be much more
catastrophic even than a high-speed collision oft\Vo passenger trains."

• \Vhilc the study did illcurporate route t:harat:teristics such as grade and curvature in the modeling.
the report does not address to what e:-.tent thf;;sc characlt>ristics had an efleet on risk.

The ligure belo\\ shows the relative weights of the lour riSK lat:lOrs approximated here. These
appro.xilllations are also hriefly discllssed in Section 6. .1 under the variolls risk factors to which Ihese
estimates are applicable. The approximations were just one set of inputs tU he considered whell assigning
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ri:;k fa..:tor weights and were interpreted :;imply as rough approximations that were made using availahfc
inlilrlllation.

~Ut~dh21 (1f
fIM!r')(.'*,

Approximations for Consideration in Estimation of Risk Factor Weights
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APPENDIX G CSXT PTC Implementation Cutover Phase
Detail
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APPENDIX H Sample Letter of Understanding Provided to Tenant
Railroads Operating on CSXT PTe Track Without
Passengers Railroads

!fl)Wa~ ~U«u1 J-ti-~6

Jt'Ct,!JQ1'....·~. fl 12202
fOO4):':lti&4'.'

""-' 10041 :lOO-V~'

Mw\ n;, lUIO
Mr, 0-:,..,')' 011(:..

St:'!ftHlf V'ICt" t"'t'eaJdmt" ~':J'Uthcrn lttPM~

KWT RaiIroW lnc,
4) 17 Pllbio Ow Court.. ~u:tt Wi,
Jacl<I{,.,vilk,1'1 17,))4

A, )"" "'" .... ar•• the Falrr-.J RJoj':t..,J Mm,n._ion (-rRA") ,..",.,.j," Pont,\« Jrain (,',Nrc,:

s,,~/~.: ~1J1.1Ru1'.I'eJ",.: )("I!iit,,1' Vol, '15. No, 10. (\:1 J=...,l' 1\ ]1),0 rFI"ollllw.k"j,

C3X Tell1li;KlrutilKl, Inc ('CSX1'''I!a< i;leutif,ud iJ~ 1:\\'7 Railrt!ad Inc ... 'lcnmt RIJlroeJ
0J>ft",1Ol! <>n CSXT lI'lIcl: "I'On wludll> !'Tl' 'ysltcl ~ requialOl, c;sxr iul<tl<.h ILl OSjuip ja lTad'.

..hero l1lqlll1«!, ",iL' L"" WIbt", V·I~TM5 rTC .~:cm,

1' .......,..". '" lht Fmal Rule. CS)..'T 15~.nns thal tk ](\1" Itallmlld Inc. id""tif)o ..ch ,lcul uf
roliing ,tod thllt nuy ope!1ltc on the CSXT Iyttml 10 be Irrc: I)'Il<!m equiPrwllUld 1M dale eM....

..-ill ~ ~pped. C:SX11I>b. tIUiI you "",vide !be ful101>Ulj; lllfor.mOcn:

1. '"'" lypcofI'TC.~tecl!nolo~). iflllY. th.allbe KWT ltaiJruallDc will UK;
2 The number nf loGomotiVDl, If any. lhat 1hc KWr Rr.ilro4ol lnt. plBM In .., ....ith PTe

')IIfCm !IIdwNlloar lha£ .....11 <>pcnlI: on CSXT 108Cl;
.1. l\c~ or whm I~ 1("''1' Railroad luc pl.am 10 lIquip the rolJ~ ot<.Q. i<icnrifi«l itt
~ IQ reqUCSI number IWU: IDd

4 1hf wi.K", by mil"""" IlJl<l mrd".. of troru ...hen: the KW'T RAilroad I11C U. opcating
on csx l' ncb.

In Giller to """",ly WIlli fllin(l de~llines, CSXT requeo1S til. you provide Ihl••DformatJon hy
AprO 1. If! 0

Th.anl: you in~ fur )'tlUt ex>nptlillJOlllli P"'''ldu!lIlili. Illfonnanou If)'UU:.r..e U)
QUCOIt""'" in repro Ie dIis IUllJ(IIt rot: illftmnatiUll .. rcquin>t! hy d>r final Rult, pl_~
Len K.cllc:nNM It (904) U6-4191 or 1.llo KcllqmIM@<l!A WSll.

l..ea K.d lcnn....
Die. Rqponal .,.., SI>o<1 l.u.., IN!vtl"f'l'll<"ll
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\ ~ :-,,,
"\t!"1 ~ ttT' St:'lx.°t JK:x
JA>-.k,.. ·:'"ilk. r! 'c'.:o..:

K \\'1 K.;uL'("·;"f Itl.... rt..'\.'h c(1 :.tl\,l: IrUC1 f.:...;a.r":in~ I'u~:\\'r J L;!:r. <. vr:~r:)~ - Rt'lll!"..;.' ,~(;O.

Inlt\(:nflIIOI: \V~ ac..AJ1(""loo,;c I::a' HI ac(rw~·C' \~ 11:' lhl" k.Bit Sa'C'(j" hnprovtmr:J I\n l..Jf :tUOK

(R~IAj. 19 USC 2015 7UI(I 1. CSX wIll be Ilcpl'llJlT, Pr.,it,,~ 'f'air C('fl!:ol <J>fC) O~ [l'Jlny line
~f.,r.cl'\t; In (l(<k'r t" ,~,mplr "'lth tOt RSI .... FR A 4'1 (TR ) ," S"IoI'A!t I .nd ('$X', of"'I'!Ir.g 9"1
ufety fJIc<.

fl\ til-( cdcl1l fCXJUliCd b~\ Fcctc",lla",,\ 'lild rc:e:u11.1h,a...... ~~ \1.. r kailruAd Oft"ill sen; w
100pJctnCfI! p-rc le"::'!:ni(ltj wlutions "'}.le,t, met' rIa: ;"\~oitc.'nl.·lIh (If Rai! ~Ilf(ty 'ffilUl)\"C'al<'f)( .l\,:t \.):"

;:c,r,~ ,RSIA) ,(j l.'~(, 2<J157iaXI j, "'dud,";'. ill",,,,perabihl)' as Ii..! ~m: ;,; dcfiOl.-.J it, ~2361001!b)
p"rtk:lpIJle In. !e.:mr.lllOWllUi lUlj tilciliUllc:he c-<change nt"cclUl"aJ illftn'uu.tir-!i ll~<~ Ie'

Impklllem Ph Ul rc".\lA!'ut with a~lkllble FRA r<Xj\llrtml'Ols

We "nJcrll!iix1It.a! CS>' IS pLlt.rllll!', 11' d<."')) the Wable, V·I!I\iS!'It" ,v,We .. hid, I,
<icsil~IC<lllJ ""lljAJr1 mtcl'<,pc,a~"'t!

Yo. ac,;nowkJp; ~\HIr «<lu"" for IlIfunu.l)(lll on <lKh i:cm of '(1llillll Sloe}( to t>c: PTe
"'1 "'pped l'y Arl&lltic & Wcslcm R.aiJ"'"" l>ul ., Ihi, time ....e ha,( ~el to ro:ti;c ~u ..~ • dclerm,;u:icn.
On<:nktcmhlleU, (",I.id: ,haJl~: 00 lalC.( lhln l~rnh.. ll, }('hl, we ,...;11 pr"vidc you .... ith tro<

rcqur.-i!l:<l<nf"nllllt;':'o

PLCASE 131.: AD\ !SI:1l 1'11'\ r K\0\'1 "f't'ale> Gil csxr lI~k5 bel "'e:•••••••

If y"" lave llf.) qucs·.JOn., pic.." (""I :'tc<: til <00\;1;111><: at !JO'1·5\)6-71~J or Touv I"JI,g at %4 ~96·

11j~8

~
'WT rood

~l --
......~,-~~
II}

0J:!~!(Utw
Naru

!::u;i,Oc;1
Tuk

i.e J Of1i; Lon~
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