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Metro-North

Railroad

A Three states, twelve
county service area,
2,701 square miles.

A Five lines, three
branches, 384 route
miles, and 775
track miles.

A 1,072 bridges, 119
grade crossings, 77
substations.

A 124 stations, 1,258
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railcars, 711 weekday departures carrying 284k customers.

A Full service commuter railroad with engineering responsibility
for track, signals, power, structures, stations, and railcars.



Business Cas [ Lr

A Use compamnywide Describing a location (at least monthly) 90%
survey instrument Communicating a location (e.g. geocodes)  66%
to generate to an outside entity
interest in GIS Locate a fixed asset in the field 62%

A Benefits: Plot a map for sharing, reporting, etc. 34%

. Count features within a geographic area 62%66%
| Accurate mapping

I Ensure uniform standard for capturing geographic data
I Proximity analysis of assets belonging to different depts.
I Integrate multiple mapping systems in use by different depts.

A Strategy:
I Hire GIS Specialist, recruit via online GIS networks
I Initiate Concept of Operations study, identify early action items

I Sacrifice server resiliency/redundancy in the shaort to limit costs,
but build-in expandable architecture

I Leverage Enterprise virtual server infrastructure
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Trigger Events
A ldentified GIS Needs

I Realtime incident manageme
I Postevent reconstruction

A Westport 1532(201107-22)
I Realtime train location
I Emergency access to ROW
I Fire/EMS jurisdictions
I Milepost/catenary pole/
street address correlation

A Hurricane Sandy201210-20)
I Realtime storm tracking
I Elevation of key rail assets
I Postevent insurance claims
I Mapping recovery efforts

: _ Hudson Line Milepost 3
I Flood proofing future design ,
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Early ACtIOIT POIICIES s v e o scommons sos coms ons

A
A

Human CapitalGIS/CAD as
a LINB ¥ SNNBR
Software:Push users towards
GIS web viewers; limit desktops
Procurement (Boilerplates):
Require GIS deliverable in

all capital projects, i.e. Asuilt and
other drawings, database outputs

(track defect measurement system)
Data Security3 levels of GIS Data

Data HygieneCheckin/checkout,
QA/QC procedures, etc.
Data Ownership and Update

21 AfE

The following general Geographic Information Systems (GIS) data interchange and
submittal requirements apply in the following types of contracts (“covered types of
contract™):

# Design or Capital Construction contracts for the submittal of surveys, final design
drawings, and as-built drawings

* Technical Services, Operating, or Consulting contracts for the submittal of data
deliverables (e.g. spreadsheets, databases, lists, tables, reports, logs, or other
data), and graphic deliverables (e.g. charts, drawings, sketches, maps, photos,
display boards, etc.)

+ Equipment Purchase or Leasing contracts for equipment that 1s capable of
producing output data with GPS coordinates (e.g. measurement, engineering, and
testing devices, work vehicles or work trains)

These requirements apply whether the data deliverable or the data produced by the device
is in electronic or paper formats.

The requirements for CAD drawings are designed to allow seamless import from popular
CAD programs (e.g., AutoCAD) into GIS. The requirements for data deliverables are
designed to allow seamless import of datasets generated by consulting projects and
equipment purchased for use on the railroad into the NN Enterprise GIS system and to
allow interoperability with other systems requiring GPS coordinates.

These requirements are also designed to ensure that any geographic data captured as part
of consulting projects or generated by equipment in use on the railroad can remain “live™
and be properly updated in future projects or as part of routine business processes. It
does not, by itself, guarantee that the data shall remain live; it is the responsibility of the
data owner to ensure that it remains so by developing procedures for periodically
updating the data.

Al Metro-North General Requirements and Standards for Geo-Referencing

This Section A defines georeferencing requirements and standards generally for the
coverad types of contract. The specific requirements for conformance are defined under
subsequent Sections B thru E for different types of project deliverables.

(1) All “georeferenced deliverables”™ concerning areas outside of the confines of
the Grand Central Terminal (GCT) and Tramshed (north to 59 Street—does
not include the Park Avenue Tunnels between Mileposts 0.9 and 3.0) shall be
propetly geo-referenced to a reasonable datum and coordinate system
standard.

Working with ongoing Enterprise Asset Management (EAM) effort



Concept of Operations (ConOps) Study

A Goals and Objectives Meetings
I Coopt senior management support
I Loosely define user requirements
I Find possible use cases

A Data Inventory and Gap Analysis:
GCAAaKAY3I SELISRAUA?Z2
more data and resources

A Business & Operational Processes:

LyadgAaddziAzy !l € Al l
I Straight Line Diagrams (SLD) Viewer

I Integrated Property Boundary Ga(d)

Plan Room Drawing Retrieval (CPRDRM)

Visual train tracking reptement

Ridership & Demographics Visualization

A Staffing:d2 K2Qa R2Ay3 4K
Add new staff if nobody there!

MTA METRO-NORTH RAILROAD
GIS CONCEPT OF OPERATIONS STUDY
COMPANY-WIDE GOALS AND OBJECTIVES

Juy 9, 2014

Agenda for Today’s Meeting

+ Project Overview

« Task 1 GIS Goal and Obijectives

+ “Sound Bites” from Stakeholder Meetings
« Company-wide Goals and Obijectives

+ Enterprise GIS Web Portal Live Demo

+ Next Steps




1 will continue 1o expand.

- ~
n 2 2t A
m Metro-North Raliroad Enterprise GIS Portal
I The Mapping resources below are designed 10 make your woek 3t Motro-North Railroad easier, faster, more accurate, and more effective, We rely
0N wser depatments 10 provide the most up-to-date geospatial data, Please check back pericdically as the list

A Portal: d I l,] I 3 f : /i | ‘_‘web GIS View.erﬂnces
resources webpage /f""‘ 7\ - e
A REST Services Director [/

wide open (on purpose) ...
A Email Blastsexec. level
auKA&d Aad 6KIO -
AaLYT2YSNDALf €
tA1lS K2YS aK?2
A Roadshowsvisit regular
departmental meetings or set up special targeted sessions

A Ask Project Manager to Approvevhen receiving data,
always circle back to PM (more for education than for review)

A Early Productsuse 3D visualization, heat maps, BigData, etc.,
and circulate example map to generate interest

Hits per Month
BN W o& oW
= =2 =2 = ©
e & & & &
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Early Data Products

A Employee Residencds
estimate commute time

A Station Catchmento
estimate feeder demand
A Third Rail Burneand Mud

Spottracking for maintenance
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Enterprise GIS A
. /
Web Viewers / 4
A Map railroad features
on web application to
improve data access
A Publicly available GIS =i
layers overlaid with N
railroad locations \ i
I Census Demographics \‘?\\\ AL
I Environmental features it e o e i R

I FEMA flood informationPublic and Quadtublicfacilities, etc.

A Link existind®DFmaps into viewer as repository of drawings
I Signal block plan®owersectionalizing diagrams, Val maps, etc.
I Avoids labor intensive Georeferencing for now

A GoogleMapsand Street View Integration at critical points

Metro-North Railroad 10



Enterprise GIS "E—

MNR Enter pnm( IS \rch!e e(10.21)
] vember
Architecture @ i ﬁ@,
I

=) _ —— :1 }e‘“b\llmwu
A ESRI ArcGIS for Server 10.; 27" L%

i with Web Adaptor M& DM’:.
I Access via web viewers and @ = o
o (Do pt e E l\g}_{g Metrs-Norh

REST services (intranet only) : | T erAn v
8 :'L |

A File geodatabase on server Sy U [i e
i Migrating to Oracle
I Effectively reaebnly for now
I Power users on Desktops
I GIS Manager is gatekeeper

A Mobile access via tablets
with AirWatchsoftware

A Inter-agency (MTA, LIRR, T, = |
access via selected opening in the firewall

Metro-North Railroad 11



Metro-North Enterprise GIS Web Viewers

About > o X
et Jorth Rail - -a Metro-North Railroad EGIS - Environmental Resources Viewer (BETA)

Metro-North Layers | =% Basemap

) T I Environmental &5 =

Features 2 )
u ¥ Dam Wnose Failure will Impact MNR Property

m OtherDam

WS
L, 4
RS
Yaly

4 Dy 0¥
S5

Classified Water Bodies (Line)

Classified Water Bodies (Polygon)

Water (Line)

Valuation Map Location

MNR Infrastructure (Point)

Floodplain

"/, 100-Year Floodplain

N 500-Year Fioodplain

n f Yl
el x Area with Reduced Flood Risk due to Levee
r 2 ¢
= ; | / e Freshwater Wetiands AdjacentArea (100 Ft Bufer)

Milepost Q e

’ B 7 Freshwater Wetiands

Tenth Milepost |
’ 5 7 NWI Wetland

|

Natural Communities Vicinity

MNR Infrastructure (Line)
MNR Railroad Track

Metro-North Raifroad EGIS - U.S. Census Demographics Viewer BETA) (% 7 <. A o ek - - T Enter address

Wil AR Y AT A A e e N PR i . YT R ) o0

U.S. Census fgddes Oy
Demographics p 2 = s i S

¥
i)

Tourist Information Center £
o 4 % ’ ) DISTRICT WHITE PLAINS
:| uNiQUE_IDE
Nursing Home
NB_FLAG
’ | PPC_LOW.
X 3 } Government Office

PPC_HIGH

2 % & _ e e
ROChE! [T 4 P T B s
T . WATER_FLAG S

- M 5 i 4 EFF_DATE 08/01/2009

SUBSCRIPTI

USA Population Density 3 T d GEO_CHG_DA 01/01/2005

Block Groups

100,001 or more people

25,001 to 100,000 people

10,001 to 25,000 people

1,001 to 10,000 people

101 to 1,000 people




Metro-North Enterprise GIS Web Viewers
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Metro-North Enterprise GIS Web Viewers

About Doz

Metro-North Railroad
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Metro-North EGIS: Asset Locations
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Charts, Plans, Val Maps, and Power Diagra
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Metro-North EGIS Tools: Search

About
Metro-North Railroad

- > 3
t$ 5y Y . Enter address

DY

Mefro-North Layers %= Basemap

Search layer Interlocking
Select by atiribute

About
— : X 3 Metro-North Railroad
S | =2 =\ A ‘ : & R N SN E TN
R ) T : AN Uil A / Metro-North Layers '] ®# Basemap
1. searcn Y { A\ / o e : T /,
¢ W

Enter address

Features selected: 1

HUD
AssetName: CP 6
FMEAS: 5.49
TMEAS:578 - L

Features selected: 1

HUD

AssetName: CP 6
FMEAS: 5.49
TMEAS:578

AsseiName: CP 6
FMEAS: 5.49

Valuation Map Location

MNR Infrastructure (Point)
Station

7]
Milepost

4

Tenth Milepost

-

Metro-North Railroad




Enterprise GIS Tools: Measure Distance

Metro-North Railroad EGIS Viewer (... B
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Enterprise GIS Tools: Google Street View

-
oogle Street View - Google Chrome
Google S Vi Google Ch
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Enterprise GIS Base Map Choices
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EGIS Next Steps

A Migration Issues
I ArcGl30.2to 10.3
I Dev/Prod Resiliency
A Implement Five Baseline
Applications

A GIS Staffing Roles
I SLD Engineer
I Licensed Surveyor
I Drawing Archivist/CADD g
I GIS App Developer
I Demographer

A In House Training

A Other Applications

I GIS Viewer for Security Management
i {dza G Ayl 0¢GESAG @ AaDNBSY
I GIS Viewer for Emergency Management Application
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Questions?
Data Request?

Ms. XiaojingWel, GISP
GIS Manager
MTA MetroNorth Railroad

420 Lexington Avenue,
12th Floor,
New York, N.Y. 10171200

212.340.4828
Wei (at)mnr (dot) org

or AlexLu
Lu(at) mnr (dot) org
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Straight Line Diagrams |

A Plot GPS coordinates, milepost,
locations on a straight line
diagram (SLD) like track chart

A Overlay data on markedp track
chart: slow orders, outages,
tonnages, track geometry,

WP 040 - WP 100 NY

signal/power/buried utility, etc.

A Replaces current laborious
process of producing track charts

A Enables interdisciplinary Track Chart
Information & intelligence sharing
A Improved capability & speed in Surfacing History

identifying defects

A Vastly improve field data
accessibility over paper Track Geometry



