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About AEGIST

Pooled Fund Study (PFS): FHWA and 15+ States Enhancing
Enterprise Data Management and Governance Practices

NH
VT
= Spatial Data Modeling ' \\ N
» Linear Referencing System & Data Models, Data Structures MT - MN

» Spatial Referencing Data Models and Structures

» Data Quality, Availability, Readiness (FAIR), Authoritative Sources

= Spatial Data Integration and Engineering

» Integrating and Engineering Business Data using LRS.GIS Legend

PFS State
Engaged State

» Data Conflation, Integration using LRS.GIS

» Data Hubs and Data Engineering Platforms for Preparing Data

= Spatial Data Analytics
» Spatial Statistics, Econometrics, Al/ML, System of Engagement
» Federal, State Reporting: HPMS 9.0 with MIRE: Standard APIs

» Open Data Portals, Data Sharing and Use for Business Intelligence
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Roads and Assets Data Modeling Use Cases
Classified by Business Functions

Project Planning & Programming

~

P2P
Cross-Asset

Programming &
STIP Development

CPM
Capital
Projects
Management

HERS
HERS Economic
Analysis

-
-

Design and Construction

cMmM
Construction
Management
& Work Zones

\&

UAS
Unmanned Aerial

System Surveys
(Lidar, Photos,
Mosaics, Video)

ASBH
Construction
As-Builts Handoff
to Asset

-

Asset Management

~

(Operations and Maintenance)

PMS: Pavement
Life Cycle Plan

BMS: Bridge
Life Cycle Plan

MMS: Maintenance
Work Orders

Management /

ER: Emergency
Response

AMS: Asset Inventory & Routine
Inspection Operations

=4

Traffic and Safety

~

TDM: Travel
Demand Modeling

HSM: Highway
Safety Analysis

FAF: Freight /
Truck Routing

CMS: Congestion

K Management

TSMO: Traffic Systems Operations
and Management
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Webinar Objective

= FHWA AEGIST Vision: Spatial Data Governance

» State DOT Data Governance Councils, Data Offices
at DOTs Integrating and Managing Enterprise Data

» Spatial Data Engineering and Delivery Platforms:
Management and Governance

» State GIS Offices, Local Agencies, Other Federal
State and Local GIS Stakeholders

» Open and Proprietary Spatial Data Platforms,
Services, Portals

= State Presentations: Spatial Data Governance to

Support Enterprise Business Needs
» Ohio DOT
» New York State DOT
» Florida DOT

= Next Steps
» AEGIST 2021 Calendar

Information

) Reguirements
Data Quality q

& Readiness
for Use

Temporality,
Versioning &

Metadata ) SPATIAL 4 EH

Preservation

DATA
=\ v GOVERNANCE v [

Authoritative
Data Sources
Management

Data Analytics
Platform
Engineering
Platform

© Source: Bhargava et.al. (2021). Identifying Data Frameworks and Governance for Civil Integrated Management. FHWA Research. WSP



Construction

. . Contract,
° Change Orders
- & Financial
Goal: Integrating Data Models using LRS-GIS R~ P
daty Model S—— Quanttoes D
" Roadway Geotechnic
G‘"‘fh““"’?' al Design
“m;i! , Data Model CONSTRUCTION
'\. .- __, \"\-\._\_ . -.-.-"_/ r
I-[vdn]ugy Traffic .
H:wjr I \ f Bﬂdgﬂ 1 TTa [Tf -[ Assels Sﬁ:xuiﬂi Models &1 -\-..
AT o al: N }
\ ' Aumr - Daia Model /| \ D.ll,a Mode! J Assetorl) | DesignData Use Data
\, AN | Struetural T Medel Models
Axset Dlﬂ.l.l M M _d,-" Data e 4
Inventory & Maodels* i —
Budgeting & L - Network Schedule & Ciuidance
Programming | e 'El:m Lnility ~ Pavement ]nh:nil:_:tm Im-m:h_ang Traffic [Haries Data
. Data Model | Model [ Design | Design n Design ¢ Design . Data Models Models
. . S \ Dsa | | Dma | Data /|  Data S ~—
__ T L Model f,_/' 'x\h"hd‘:l L 4 L _Mml__/' -.HMM] . Figure 6. Graphic, Geometric and non-geometric data medels ereated, updated, used, and
— il “m— — managed during construction phase.
Land Use,
Funding County, District
Sm:'{?;j [:Ilal,u. & Traffic
Mode y Analysis Zone
Asset
N A Models N\ Data Models SLLT;I‘I. : Data Inventory &
—— — Performance
Data Model | Assel
, Crash, ’
Bid Items & \. A . : L. A Damage
Project & ! - ; - Incidents & - . .
TTE;:‘:':'IEI'I'; Tmn—ll: | hialma] | e mil Tﬂgtﬁ:ﬂ“" MIRE Data MSE&;I.:‘I‘I]‘.I[
Dhata ﬁ"m‘f i | Quantities Data Diata Model ) Maodel Models
Models Crash & ahintanll’ \ Model N . /
R - MIRE - ~ N / — —
— Data — S ~
Maodel — e OPERATIONS &
- . Traffic MAINTENANCE
- - . PHASE Road Network
. . . . / -\\ n’]’i'.!fﬂlll.'ﬂﬂ Geometric & MNon- Drata DIT;:k:I
Figure 4. Graphic. Geometric and non-geometric y Data Model Geometric Dat _
BIM for infrastructure data models used during the | Mﬁu vi i"ﬂ-{jﬂcl_ ) o~ Models S
. . § Fat
planning and programming phase. |. Data ; Data Model
, s Maintenance
. o Maintenance Work
— Contracts Requests
| Data Model &Work Orders
s - . , \ - Mai : Data Model
© Source: Bhargava et.al. (2021). Identifying Data Environment & Right-of-way SN 1:'&-&“ S
Frameworks and Governance for Civil Integrated I Rcugﬂél:fllhm [f';m;fa .: Plﬁﬂﬂa ]
Management. FHWA Research. WSP Muodel _ _ Model / . Vs
. S ___// A - 4 . . e .
— — Figure 7. Graphic. Geometric and non-geometric BIM for

Figure 5. Graphic. Geometric and non-geometric data models created, updated, used, and
managed during the design phase.

infrastructure data models used during the O&M phase.




Spatial Data Models Governance in Enterprise BTRS, TIMS, TAMS-DST
Publication Databases (for consistent use of data models across agency)

Data
Models

Data
Entities
(Object
Types)

Penaltx

© Source: Bhargava et.al. (2021). Identifying Data Frameworks and Governance for Civil Integrated Management. FHWA Research. WSP

Roadway Characteristics

Road Network Travel Demand Bridge Projects Work Orders Safety
Data Model Data Model Data Model Data Model Data Model Data Model
GIS-LRS Mobility Structures Planning Maintenance Safety
Centerlines Routes Bridge Project Work Order Crashes
Links: Bridge
Routes | NEinkssRoad g Routes Contract Routes
Segments Elements
Bridge
Intersection Intersection g Bridge Routes Guardrails
Inspections
Functional Traffic Vertical
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Class Segments Alignment Intersection ridge Shoulders
. Horizontal Design : Rumble
Medians Alienment Models Intersection Strips
Routable Lidar Point
houl Routes Lab Intersection
Shoulders Network Cloud (3D) anor f !
Lanes Turn Routable Contract Eauioment | Links: Road
Segments Network quip Segments
. h . P
Crosswalks Project Change Material avement
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Turn Work Order Invoices Funding Safety
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Template: Spatial Data Modeling, Management, Delivery/Exchange using for Supporting Business Users
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Program & Pro'ect Routes, . e a2 . Fmm=== > FHWA HPMS, ARNOLD
WA ( _______ g J  Assets Geographic Information Systems
EMIS Management SyStem B ) Linear GIS-Based Desktop Web-basedGIS |lg — — — — > Federal Land Roads &
F== > | Cross-Asset Tradeoff ” STIP | _PLOLeC_tS_: Referencing Mobile GIS Apps Applications & Boundaries
I
WA D oeemmreriererere_ e System Apps 5 Tools Portals oo R Crash
o A 02 .
DDIR [ : ! ! C 037} Routes & Assets R:pc::rtlng
AN ro I : " Inventory, Inspections, Maintenance ystem
Candidate! | UAS & Survey Data , | Enterprise § APIServices [= LA L P )
Projects&: : Management and 1 | Information §— e : Asset Management PR >
: pesets ; I Analysis Syst : KnO.WIedge Data Feeds | | Systems Resource Mgmt.
1 Info. ! T-™7 . na VSIS ys em | Wisdom Process-Specific | @ @ ______ 1 System
I : : (Videos, PhK}IOS' I_m:):\gery, Lidar, I (Geo)-Databases ( sevices I PMS < 06 06 > BMS <---- Labor (HR) |
Asset L — — — — — — 0salcs oa ! Data Warehouse Pe'g' u:PT [ Vulnerability, = ! Equipment
) -
Damage —: : ¢ \—)Y rocess APls 1 MMS :IRiSk' Fesflflene Slgns | I : Material
Reports 1o _>I . AR v v 02 Signal| | Scoring Tool Safety b
-- N I
(DDIRs) T Traffic Systems @ — ' o
o x -> Data Hub - - - I
: : Y Multi-Channel Data Storage |._ _ Enterprise Financial Profect : I
R Travel Demand & Distribution System -Fin-;;cigls : NG911
: :_ Modeling\ Systems = 2| Deltalake Relational & Assets | NENA |
Databases . . '
Lo v Dalta Lake . Data Engineering Platform l Roads
© Source: Bh : : File S , D t - . . I
ca.oz. 1 L---| Design & Construction 2 5] | content Management Systems [~ Coaa Parse, N°r.ma"ljaté°?.' | Database
oo o I Management System = I % onflation, Processing, Updating !
Governance for Civil ! /I\ < /|\ 1
Integrated : I I —l I 1 ! Local
panagement. FHIA I l State GIS Weather Crowdsourced loT Devices I ! Agencies
: : Data Portal Data Data Traffic & Asset Sensors : I Roads
|
l : External Data ; D
________________________________________ _ I ata
INDEX I L ]

01: [Routes and Assets Data] from Road Inventory Systems = LRS, Road Inventory, Asset & Project Systems, Data Hub
02: [Asset Inventory, Condition and Work History, Plans Data] from AMS = Data Hub & Vulnerability Analysis Systems

03: [Asset Damages Data] from Asset Inspection & Damage Assessment Apps = Asset Management System, GIS
04: [Survey, Inspection Data] from UAS = AMS, GIS, Design, Construction, Data Hub Systems

05: [Incident, Traffic & Asset Data] from Weather, Traffic and Asset Systems to Data Hub, Warehouse, GIS, BI
06: [Repair Projects and Work Plan/Requests Data] from Vulnerability Analysis & DDIR Apps = PPMS & AMS
07: [As-Built Asset Data] Design, Construction = LRS and Asset Management Systems

08: [Processed and Integrated Data for Analytics] from Data Hub = Data Warehouse & Bl Systems
09: [Roads and Assets, Projects, Damages] from DOT Systems = FHWA HPMS, FMIS, DDIR Systems



BUILDING INFORMATION MODELING (BIM) FOR INFRASTRUCTURE

Data Management & Governance

- Data Portfolio (Architecture)
- Data Assets Inventory
- Data Applications and Use Patterns
- Data Modeling

- Data Supply
- Authoritative (Master) & Reference Data
Management Systems and Models (including
Content & Document Data Management)
- Data Quality

- Data Delivery and Use for Analytics & Decision Support
- Data Integration & Interoperability

Data Sharing and Delivery Platforms

Data Security

Data Storage & Archival (Preservation)

Data Warehousing & Business Intelligence

Reporting and Analytics

C1: BIM Data Management Strategy Governance

- E1: Organizational Priorities, Goals and Objectives
- E2: Data Management Program and Charter

- E3: Roadmap of BIM Programs, Projects & Deliverables - E3: Data Governance Roles with Governance Bodies

C2: BIM Data Governance Council: Roles & Responsibilities C3: BIM Data Portfolio

- E1: Data Governance Organizing Bodies - E1: Data Assets Inventory

- E2: Data Governance Policy & Functions - E2: Data Applications Inventory
- E3: Data Framework (Taxonomy)

\ J
|

Dimension 1:
Planning

Data

Governance
Dimension 2: F ra m EWO rk Dimension 3:

Data Supply Data Delivery & Use
| |

[
C1: Authoritative Data Sources Governance

\ [ |
C1: Data Delivery Governance

- E1: Expanding on the Community of Users and Needs
- E2: Data Application and Service Use Patterns

- E1: Data Management Requirements and Data Life Cycle
- E2: Authoritative Data Management Models & Sharing Agreements
- E3: Data Supply Platforms

C2: Delivery Platforms

- E1: Data Platforms

- E2: Information Platforms
- E3: Knowledge Platforms

C2: Data Modeling Governance

- E1: Classification Systems and Ontology

- E2: Object Type Semantics and Object Type Library
- E3: Metadata Management

C3: Data Preservation and Discovery
- E1: Data Storage Needs
- [E2: Data Repository and Discovery Needs

C3: Data Quality Governance

- E1: Data Quality Management (DQM) Framework
- [E2: Data Asset Quality Assessment

- E3: FAIR Use Readiness Assessment

© Source: Bhargava et.al. (2021). Identifying Data Frameworks and Governance for Civil Integrated Management. FHWA Research. WSP
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OHIO DOT VISION (DRAFT): Spatial Data Modeling, Management, Delivery/Exchange using for Supporting Business Users
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INDEX

01: [Routes and Assets Data] from Road Inventory Systems = LRS, Road Inventory, Asset & Project Systems, Data Hub
02: [Asset Inventory, Condition and Work History, Plans Data] from AMS - Data Hub & Vulnerability Analysis Systems
03: [Asset Damages Data] from Asset Inspection & Damage Assessment Apps = Asset Management System, GIS

04: [Survey, Inspection Data] from UAS = AMS, GIS, Design, Construction, Data Hub Systems

05: [Incident, Traffic & Asset Data] from Weather, Traffic and Asset Systems to Data Hub, Warehouse, GIS, BI
06: [Repair Projects and Work Plan/Requests Data] from Vulnerability Analysis & DDIR Apps = PPMS & AMS
07: [As-Built Asset Data] Design, Construction = LRS and Asset Management Systems

08: [Processed and Integrated Data for Analytics] from Data Hub = Data Warehouse & Bl Systems

09: [Roads and Assets, Projects, Damages] from DOT Systems = FHWA HPMS, FMIS, DDIR Systems



OHIO DOT: Spatial Data Modeling, Management, Delivery/Exchange using for Supporting Business Users
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© Source: Bhargava et.al. (2021). Applications of Enterprise GIS in Transportation. FHWA Research. WSP



OHIO DOT: Spatial Data Modeling, Management, Delivery/Exchange using for Supporting Business Users
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LRS/RI Development & Distribution

Creating and Sharing Enterprise Data Models with Business Users

= What are the routes and measures values in the linear referencing system?

= At a certain location, if two routes overlap, which is primary and which is secondary?
* How did a route change from one year to the next?

* How did an intersection change from one year to next?

= What are the measure values of an intersection on a certain route?

= What are the roadway characteristics at a certain location in the network?

»



LRS/RI Development & Distribution: Pre-2014

= LRS/RI Management
» GeoMedia (LRS) & DBASE (attributes)
» Separate DBASE tables for State System (IR, US, SR), County/Township, Municipal

= LRS/RI Distribution

» Base Transportation Reference System (BTRS)
— Series of mainframe validations & enterprise table creation
— Home grown system (early 2000s)
— Utilized “BTRS_LINK” field for tracking changes
— Worked well, but very labor intensive (approx. 3 months processing time)



LRS/RI Development & Distribution: 2014 ->

= LRS/RI Management
» Move to ESRI Roads & Highways

» Consolidated separated DBASE tables for State System (IR, US, SR),
County/Township, Municipal

= LRS/RI Distribution

» Base Transportation Reference System (BTRS)
— R&H project began modernization project to move away from BTRS
— Shift validations to front end processes (daily FME tools for QAQC)
— Develop custom API for data distribution



LRS/RI Development & Distribution: 2014 ->

Why Custom API vs. ESRI R&H event layer integration?

= Tech. Capability vs. Business Need vs. Timing
»

Challenging scope
R&H maturity

Requirements alignment with capabilities

»



LRS/RI Development & Distribution: 2014 ->

Location Based Response System (LBRS)

OCATION BASED RESPONSE SYSTEM

= State / County partnership to develop R

» Street Centerline, address ranges

DDDDDDDDDDDDDDDD

= Originally started around 2005

» Varying levels of participation

» Re-started to complete specification state-wide

= Current Project
» Data QAQC & Conflation 40+ counties into ODOT R&H (RIMS)

http://www.dot.state.oh.us/lbrs/Documents/LBRS Specifications 3.2.1 2019 01.pdf



http://www.dot.state.oh.us/lbrs/Documents/LBRS_Specifications_3.2.1_2019_01.pdf

LRS/RI Development & Distribution: 2014 ->

Custom API for LRS/RI Distribution

= Tech Stack = Benefits

» Java/Groovy » Code Reuse

» Spring Boot » Enables cross-platform accessibility

» New Features

— Supports 3-decimal log points
» Java Topology Suite — Provides entire network to enterprise (Muni previously excluded)

» GeoTools » Provides Capabilities Developers Struggle with
— Attribute / segmentation collapsing

» Hibernate-Spatial

— Conflation
— Spatial capabilities
— Temporal (access to geometry back to 2008)

» Enables more frequent publishing



LRS/RI Development & Distribution: 2014 ->

Custom API for LRS/RI: Endpoints

= Routes
» Route Search - supports autocomplete interfaces as well

» Domain Data Lookup - Provides various domain values for applications such as
list of counties, districts, etc. Often used in a web application for dropdown lists.

» Route Boundary Data for use with validating routes
» Rl Event Data
» Supports ability to select specific attributes

» Will collapse segmentation so that segmentation is minimized



LRS/RI Development & Distribution: 2014 ->

Custom API for LRS/RI: Endpoints

= Streets
» Relates LRS to street names

» Users can provide a street name and get back the relationship between route ID

= Spatial
» Closest Point

— Returns GEOJSON and can be used for locating route/log point based on a using providing a
Coordinate

» CRS (County-Route-Section) Conversion
— Convert from one CRS to Another
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LRS/RI Development & Distribution: 2014 ->

Custom API for LRS/RI: Endpoints

= Conflation

» Given a year, route, point or linear event measures and target year, Returns that
section in the target year.

» Can go forward or backward, multiple years

» To make easy, has been wrapped into an FME Custom Transformer.

CHANGE_TYPE_TXT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT
TRANSFER_ROUTE_SEGMENT

FROM_PERP_YR

RIMS_PERPETUATION_AUDIT

: \
FROM_NLF_ID  FROM_CTL_3D_BEGIN_NBR  FROM_CTL_3D_END_NBR TO_NLF_ID TO_CTL_3D_BEGIN_NBR  TO_CTL_3D_END_NBR
2014 CPRECR00357**C 0 1.011)CPRECR00028""C 0 1.012
2018 CPRECR00357**C 1.011 2.043 CPRECR00028*C 1.012 2,043
2018 MPREMR00008™*C 0 0.069 MPREMR00010**C 0 0.067
2018 MPREMR00008**C 0.069 0.1 MPREMR00010**C 0.067 0.112
2018 MPREMR00009**C 0 0.041 MPREMRO00008**C 0 0.039
2018 MPREMR00009**C 0.041 0.08 MPREMRO00008*C 0.039 0.1
2018 MPREMR00010**C 0.06 0.09 MPREMRO00009*C 0 0.031
2018 MPREMR00011**C 0 0.09 MPREMR00013*'C 0 0.087
2018 MPREMR00012**C 0 0.12 MPREMRO00014**C 0 0.111
2018 MPREMR00013**C 0 0.04 MPREMRO0016"*C 0 0.038
2018 MPREMR00014**C 0 0.039 MPREMR00023*C 0.058 0.099
2018 MPREMR00014*C 0.042 0.104 MPREMR00023**C 0.099 0.165
2018 MPREMR00014**C 0.104 0.17 MPREMR00023**C 0.165 0235
2018 MPREMR00015**C 0 0.152 MPREMR00017*C 0 0.152

PERPETUATION AUDIT ID
VERSION_ID
FROM_PERP_YR
TO_PERP YR
FROM_NLF_ID

TO_NLF_ID
FROM_SLM_BEGIN_NBR

FROM_BACKSTATION_BEGIN_CD

FROM_SLM_END_NBR

FROM_BACKSTATION_END_CD

FROM_CTL_BEGIN_NER
FROM_CTL_END_NER
FROM_LEAVE_IND
FROM_REENTER_IND
FROM_GAP_LEAVE_IND
FROM_GAP_REENTER_IND
TO_SLM_BEGIN_NER

TO_BACKSTATION_BEGIN_CD

TO_SLM_END_NER
TO_BACKSTATION_END_CD
TO_CTL BEGIN_NER

TO_CTL_END_NBR

TO_LEAVE_IND

TO_REENTER_IND
TO_GAP_LEAVE_IND
TO_GAP_REENTER_IND
CHANGE TYPE_TXT
CHANGE_NOTES_TXT
FROM_CTL_3D_BEGIN_NER
FROM _CTL_3D_END_NBR
TO_CTL_3D_BEGIN_NBR
TO_CTL_3D_END_NBR

varchar(40) <pks
numeric(6,0)
numeric(4,0)
numeric(4,0)
char(14)
char(14)
numeric(7,3)
char(1)
numeric(7,3)
char(1)
numeric(7,3)
numeric(7,3)
char(1)
char(1)
char(1)
char(1)
numeric(7,3)
char(1)
numeric(7,3)
char(1)
numeric(7,3)
numeric(7,3)
char(1)
char(1)
char{1)
char(1)
varchar{64)
varchar{255)
numeric(7,3)
numenic(7,3)
numeric(7,3)
numeric(7,3)




LRS/RI Development: Future / In-Progress

Network Routing (nodes / links)

RIMS RH (Transactional): Esri Roads &
Highways Schema

LRS SEGMENTS Table ~ Esri R&Hs Routes

LRSN_COUNTY_NETWORK |

EME

LRS_CURRENT_SEGMENT_ID SPLIT_JUR_OVERLAP_ID
PERP_YEAR
NLF_ID

SPLIT_JURISDICTION_CD

JURISDICTION

COUNTY SPLIT_JUR_INVERSE_IND

ROUTE_TYPE
ROUTE_NUMBER

COUNTY_LEFT
EXTENSION_CODE

DESCRIPTION_CODE COUNTY_RIGHT
DIRECTION_CODE

TOWNSHIP_LEFT_FIPS

DISTRICT
TOWNSHIP_RIGHT_FIPS
CTL_BEGIN
CTL_END MUNICIPAL_LEFT_FIPS
SEGMENT_LENGTH _NBR
LEAVE IND MUNICIPAL_RIGHT_FIPS
STATE_LEFT
STATE_RIGHT
REENTER_IND

DIVIDED_HIGHWAY

STREET_DIR_SUFFIX_CD

PRIMARY_OVERLAP_ID

STREET_SPEC_SUFFIX_CD

STREET_NAME_TXT |
| STREET SUFFIXCD |
PRIMARY_IND STREET_DIRECTION_PREFIX_CD

GAS_TAX_CODE
OVERLAP_INVERSE_IND DIRECTION
GEOMETRY]

RIMS Publication

RIMS_LRS_HISTORY

PERP_YEAR_NBR
DISTRICT_NBR
NLF_ID

NLF_ID_ST
JURISDICTION_CD
COUNTY_CD
ROUTE_TYPE_CD
ROUTE_NBR
ROUTE_SUFFIX_CD

ROUTE_EXTENSION_CD

CARDINALITY_CD
CTL_BEGIN_NER
CTL_END_NBR
CTL_2D_BEGIN_NER
CTL_20_END_NBR
STL_BEGIN_NBER
STL_END_NBR
STL_2D_BEGIN_NBR
STL_2D_END_NER

SEGMENT_LENGTH_2D_NER
SEGMENT_LENGTH_NBR
LEAVE_REENTER_TYPE_CD

LEAVE_IND
REENTER_IND
PRIMARY_IND

OVERLAP_INVERSE_IND

SHAPE

PRIMARY_OVERLAP_ID

LRS HISTORY ID

numeric(4,0)
numeric(2,0)
char(14)
varchar(25)
char(1)
char(3)
char(2)
char(5)
char(1)
char(1)
char(1)
numeric(8,3)
numeric(8,3)
numeric(8,3)
numeric(8,3)
numeric(8,3)
numeric(8,3)
numeric(8,3)
numearic(8,3)
numeric(8,3)
numeric(8,3)
varchar(25)
char(1)
char(1)
char(1)
char(1)

geomatry
varchar(40) <fk>
varchar(40) <pi>

Initial testing / prototyping

Able to create basic node / link network using
FME

Basic routing capability (i.e. shortest path)
works

Need to define requirements, cost values, etc.



@Governed
LRS/RI Development: Future / In-Progress L

v’ Temporality

Intersection Points Relate Table:

Intersections

Intersection/Navigation Points: GDF Junctions Route Measures
INTER PT_ID | Valency Routes & Geom. INTER Route Measure
(GDF) Measures (XYZ) PT_ID
002421 2 Relate Table | X,Y.,Z, 002421 | 1378 0.00
RIMS_INTERSECTIONS 002421 1-N 65.932
INTERSECTICN EVENT ID warchar(36) =pk> 000257 2 Relate Table XZ!YZ!ZZ
OBJECTID int
000257 1375 0.01
PERP YEARNER  mumeictd] 000258 2 Relate Table | X.Y.,Z;
PERP_DATE datetime 000257 1-5 6.93
RETIRE_DT datetime
VALID_IND char(1} 000018 3 Relate Table )(4,\'4,24 000258 1-5 0.0
LOCAL_ONLY_IND char{1)
GEOMETRY geometry
RETIRED_IND char{1) 000258 137-N 0.01
MODIFIED_IMD A1) | o e e e o e e e e e e e e e e e e e o e e e o e e e o o o e o e o e o —
ADDED_IND char(1) 1 000018 137-N 0.01
f |
1 000018 1-N 6.94
RIMS_CROSS_ROUTE_FTS I oooD18 A493-N 0.34
CROSS ROUTE ID varchanaB] Sphe | o o e e e e e e o e e e o o 1
INTERSECTION_EVENT_ID varchar{38) <=fi A L |— _—smsmEEmEEmEsmEEmEsms= _|
OBJECTID int | —, I I
NLF_ID char{14) | I | |
CTL_NBR io(7.3)
PRIMARY _IND: m V w W
GEOMETRY geometry PERP_YEAR_NBR MLF_ID CTL_MBR PRIMARY_IND INTERSECTION_EVENT_ID INTERSECTION_ID GEOM
2017 SPRESRO0S03™C : 0124fe75-6364-40c0-90671aeade0scced  01241e76-6364-40c0-90671aeade05cced POINT L
2017 TPRETROO315™C 441Y 0124fe76-6364-40cd-89067-farade0scced 0124feT6-6364-40c0-9067-faeadelbcced POINT (425182.53000000119 183835 2300000004
2018 SPRESROO503™C B24Y 255acd42-2b38-4b80-3Bad-fE0BAT752c543 0124fe76-6364-40cd-9067-faeadelScced POINT (425182.5300000757 183835.23000329174
R 2018 TPRETROO0315**C \ 255acd42-2038-4b80-a8ad-f60BAT52c543 0124feTE-6364-40cd-3067-fasadelScced - g G
CROSS ROUTE LEG ID  warchar38] =pk= = —
Tnoss RGHE B e e BTEE sPRESRO0503C 5[ddfy 26000508-7219-4254-0174-2c01deald7a18 01241e76-6364-40c0-0067-1aeade05cced
SE;E'ET'D id'n:aﬂ-i) 2019 TPRETRO0315**C 4. Y 26000508-Ta19-4254-0f74-2cb1deal7318 0124feT6-6364-40cd-8067-faradelbcced
APPROACH_ANGLE numeric(B,3)
APPROACH_AMGLE_ENG numericl8,3)
LEG_DIRECTION varchar(10) —
CTL_MBR numerid?,3) . R
cntecuieR Temporal Intersections Data Model for storing the Routes and Measure Values
GEOMETRY geometry
SEGMENT_LENGTH numernid?,3)
GECOM_LENGTH_METERS numeric(7.3}
PRIMARY_IND char(1}




LRS/RI Development: Future / In-Progress

Interchange IDs

" Currently managed in legacy Access DB format
» Manually updated

" Need to define requirements

» Full business use / needs not well understood currently
— Assets interaction, Safety areas of influence, reporting, etc.

= Anticipate:
» Fully automated creation via FME
» Association with the intersection file(s)
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US. Department of Transportation
Federal Highway Administration

Tools

- TIMS
= TANM=BSI
o



Ohio Transportation Information Mapping System (TIMS)

https://gis.dot.state.oh.us/tims

* Transparency * Information Portal
e Enable sharing * User friendly
What’s In It For Me? * Increase data usage * Business Areas want their data available here
* Increase data value * 80+ Datasets
Access/Excel/Flat -> SQL . Exposes issues 5 Agencies (State/Fed)

Minor DB standards

e 3 0DOT Divisions
e 11 ODOT Offices

Bridges
(Bentley)

Source
DB
Culverts e
Assets o (Collector) F/’**’\ -
Aviation Facillties ... ODOT Facilities Source I
Intermodal Facilitie. Intermodal Connect. D B TI Ms SQL
Culvert Inventory Bridge Inventory Ba rrie rs \71:::7:/ Server DB
Historic Bridge Inve. Outfall Inventory
( )
BMP Inventory (Poi BMP Inventory (Lin Co I I < Cto ‘ So urce [
Road Inventory D B E T L
PCR (Lecal) Rail Crossing Invent. I
Railroad Inventory Safety Barrier Inven. L :77:::77:
Noisewall Inventory ODOT CORS Netw.. SO urce
Tower Lighting Inve. RWIS (Roadway an DB
Bore Hole Locations Geotech Project Li o
Aviation Facilities ... Predicted PCR
SQL, Oracle,
Boundaries o

Sybase

R
US. Depariment of Transportation
Federal Highway Adminisiration




Transportation Asset Management Decision Support Tool

PREFERENCES

CLOSE

Select a checkmark to enable an asset data.
A R (o] — ™ =

PAVEMENT BRIDGE CULVERT BARRIER SIGN BMP

Select a checkmark for the reports you want to generate.

INVENTORY CONDITION PERFORMANCE  INVESTMENT MAINTENANCE PLANNING

Show formatted tooltips throughout the application.



Reference Data Management at Enterprise Level

Use these filters to choose what data will be available in the reports. CLEAR ALL FILTERS

NOTE: Only 100 items can be displayed in a single filter pane. If there are more items, use the Search field or Advanced filtering instead of the scroll bar, to find them.
NOTE: Clearing all filters will return data for the entire state!

LOCATION ©

Clear filter

IR270 ] SFRAIR00070**C
| IR670 ) SFRAIRO0070**N
IR70 J SFRAIR00071**C
IR71 J SFRAIR00071**N
RA25000 ) SFRAIR00270**C
RA25001 ) SFRAIR00270**N
J RA25002 J SFRAIRO0670%*C
RA25003 | SFRAIR00670**N

CHARACTERISTICS @)
|

ASSET INSPECTOR

Assets selected from the

Asset Inspector in the
Condition Map.

O BARRIER - UNKNO... All reports will respect this
[J GENERAL J BMP - UNKNOWN ... filter.
J PRIORITY O BRIDGE - FAIR (5-6)




Transportation Asset Management Decision Support Tool

ODOT TAMDST

Transportation Asset Management
Decision Support Tool

X REPORTS =

- ™ = YEARS TO DEFICIENCY

HOME PREFERENCES FILTERS CONDITION MAP REPORTS @

: " : . o 5 K ‘ . p ; Last updated:
BARRIER SIGN BMP Shows years and scores leading to a deficient rating on a road segment and its condition rating in a given year. The report is meant to help prepare for capital projects that address 1‘;;1;’20;;9-27-36 PM
LESS ASSETS maintenance and repairs.
Mileage Count per Deficiency Category View exported data on
25 map

Asset Valuation 20.1 193
Inventory Summary
Inventory Detail
Asset History Grid

T

Mileage Count (Choose 1)

89 Directional Miles v

Mileage Count

Condition Summary

Condition Detail
Deficiency Year

Poor Condition List
Predicted PCR

= All N
Years to Deficiency 0 e e <
Treatment Performance 2
Capital Project History PCR Segments per Deficiency Category
Poor Performers List Deficiency NLFID District County | Route CTL CTL Policy Direction  Rated Year  Rating Deficiency Deficiency Years Until ~
Category Begin End System Score Year PCR Deficient
Asset Expenditure 3-5 SFRAUS00033**C 6 FRA Us33 8.770 8.790 General 2018 2021 59 3
Maintenance Cost History 0 SFRAIR00270**N 6 FRA IR270 | 45520 @ 45530 Blank DOWN 2019 60 2019 60 0
0 SFRAIR00270**N 6 FRA IR270 45530 @ 45.740 Blank DOWN 2019 60 2019 60 0
Ready to Pave v 0 SFRAIR00270*N | 6 | FRA |mdB2Z0 gozag gcozol _plop _pown o000 L g 2019 60 0



Transportation Asset Management Decision Support Tool

ODOT TAMDST

Transportation Asset Management HOME PREFERENCES FILTERS CONDITION MAP REPORTS ®
Decision Support Tool

X REPORTS =

Asset Valuation MAINTENANCE COST HISTORY

Inventory Summary Provides historic maintenance expenditure detail.

Last updated:

Inventory Detail 10/16/2020, 9:27:36 PM

Asset History Grid

Maintenance Category Maintenance Activity Maintenance Costs Maintenance Year(s) Including View exported

Condition Summary data on map
All - All v 2008 2019

Condition Detail $30,065,921

Poor Condition List O_O

Predicted PCR

Years to Deficiency
Maintenance Expenditure per Year by Maintenance Category Maintenance Expenditure by Year

Maintenance Category 2008 2009 2010 2011 2012
Treatment Performance $3.1M
Capital Project History PAVEMENT $716,203  $621,172  $812,869  $845305  $1,001,140 - o $3.0M
Poor Performers List MISCELLANEOUS $455 $370 $7.920 $3,521 L
ROADWAY $631,037  $512923  $293,284  $464356  $464,139 $2.7M
_ BRIDGE $491,807  $477,202  $327,555  $487.825  $471218 S -
e VEGETATION $167,888  $140353  $199,115  $155907  $225491 ¢ " . o
SNt Logt Testory DRAINAGE §157,592  $102,865 $110814  $88161  $160,351 e s21m >
SIGNS $134,580  $153422  $196,153  $155952  $155,164  $1 |s2om
Ready to Pave TRAFFIC $114,493  $77,846  $135388  $73,745 $85,922 $i
Gap Projects EARTHWORK $59,486 $82,100 $33,327 $37,308 $73,182 $
Labor/Materials/Equipment PAVEMENT MARKINGS |  $4372 $5,950 $41,264 $16,275 $8,937 §| |15
OTHER $23,342 $17,184 $13,902 $27,516 $11,000 s1.2m
: GUARDRAIL/BARRIER $8,228 $7.527 $3,895 $1,202 $2,792 ¢
Planned Expenditures $1.0M
: SNOW & ICE $863 $5,277 $4,476 $4,504
Scoping Report
BARRIER $10,245 $5.983 $396
= CIGNAI S/ IGHTING

\Amwmu’-
-t B MY W FT M

o S




Data from Pavement Management System

ODOT TAMDST

Transportation Asset Management
Decision Support Tool

X REPORTS =

Asset Valuation
Inventory Summary

REPORTS @

HOME PREFERENCES FILTERS CONDITION MAP

ASSET HISTORY GRID

Displays a combination of Pavement, Road Inventory and Traffic data for road segments and their rating scores over a range of years. FRSEpciatect

Inventory Detail 10/16/2020, 9:27:36 PM

Asset History Grid

Attribute Selection Rated Year(s) Including

View exported data on map

Condition Summary Pavement
1
Condition Detail W rcr e Gl
Poor Condition List Structural Deduct O_O
Predicted PCR Average IRI . DY
Years to Deficiency Bleeding ‘
o e s Asset History Grid: Right click to drillthroughs.
Block Trans Cracking
Brick Deter NLFID District County Route CTLBeg CTLEnd Direction Attribute 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 201~
Treatment Performance - ’ Selection
Capital Project Histo S:oroF Dreax -
P . oy Corrugation SFRAIRO0071**C = 6 FRA | IR71 = 0000 & 3.420 uP PCR 82 74 (70 68 98 98 97 94 93 88 (82 82
Poor Performers List Crack Deduct
Crack Deduct 3.420 | 3430 up PCR 82 75 70 70 99 97 84 81 85 /8 |74 80
Crack Seal Def 3430 | 4750 uP PCR 82 75 70 70 99 97 84 |81 85 8 |74 80
Asset Expenditure Ed.qie. SIbng 4750 | 6960 | UP PCR 8 75 70 70 99 97 84 |81 8 8 74 80
. - aulting
SEAMIEREVAICN SRRt T Y it t:’mion 6960 | 7.670 up PCR 8 |75 |70 (70 99 97 |84 |81 85 |82 |74 80
Joint Ref Cracking 7.670 | 8540 up PCR 82 75 70 70 99 97 84 81 8 |8 |74 80
Ready to Pave Joint Sit Damage 8540 @ 8620 up PCR 82 75 70 |70 99 97 84 |81 85 |82 |74 80
Gap Projects Joint Spalling 8.620 | 9.200 up PCR 82 |75 |70 |70 |99 |97 |84 |81 (85 (82 (74 |80
Labor/Materials/Equipment Long Cracking 9.200 | 9.760 up PCR 89 8 8 81 98 97 |97 |91 85 |84 (82 82
Long Joint Cracking 9.760 | 10020 | UP PCR 89 8 8 81 98 97 97 91 85 84 8 82
Long Joint Spal
Planned Expenditures P'at-'_hinq 10.020 | 10.050 up PCR 89 86 8 (81 98 97 97 |9 85 |84 |82 82
Scoping Report PCP; Dndu” 10.050 @ 11.280 UP PCR 81 74 73 72 98 97 92 90 91 |8 |84 84
' 11.280 | 13.800 upP PCR 81 74 |73 |72 98 97 92 |90 |91 |8 |84 84

Ponout



Straight Line Diagrams (SLD)

SFRAIR00270**C

5
0.75
—1.00

[0.00
0.25
o

= Automated SLD PDF creation using : ‘g
Python )| 3¢ : : =

H : B
: 3

= https://www.transportation.ohio.gov/w S g ) — |

ps/portal/gov/odot/programs/technical- | s |
services/resources/sld ———— I o |

Median Type and Width

= Now included in annual LRS/RI
publication e — ] e '

Street Name
| JACK NICKLAUS F WY |

Page 1 of 55

m—— Non-divided Highway ~ Bridge (on route) % Railroad (at grade) J—H Intersection d OT
—_— . L :

Divided Highway - Underpass : Railroad (underpass) Direction of Survey lruns::l;::[i::::io.ﬂw
====== Secondary Segment )|( : — The Ohio Department of Transportation
——— Corporation Overpass )I( Railroad (overpass Data as of 8/2019 Office of Technical Services

P I ( pass) Created on: 11/5/2019 Roadway Information



https://www.transportation.ohio.gov/wps/portal/gov/odot/programs/technical-services/resources/sld

AEGIST Objectives Summary

Pooled Fund Study (PFS): FHWA and 16+ States Enhancing
Enterprise Data Management and Governance Practices

= Spatial Data Modeling
» Linear Referencing System & Data Models, Data Structures R&H, Intersections, Interchanges,
» Spatial Referencing Data Models and Structures Network Routing, LBRS
» Data Quality, Availability, Readiness (FAIR), Authoritative Sources

= Spatial Data Integration and Engineering

» Integrating and Engineering Business Data using LRS.GIS

LRS / RI API, LBRS

» Data Conflation, Integration using LRS.GIS

» Data Hubs and Data Engineering Platforms for Preparing Data

= Spatial Data Analytics
» Spatial Statistics, Econometrics, Al/ML, System of Engagement
» Federal, State Reporting: HPMS 9.0 (with MIRE and Intersections) TIMS, TAMDST, SLD

» Open Data Portals, Data Sharing and Use:

|
()
mmﬂm



Asset Management and Data Governance

PLANNING

Transportation Asset Management
* Manage the Asset Lifecycle

Data Governance Start m—)
* Manage the Data Lifecycle

m Assets & Data

\,@/

CONSTRUCTION

MAINTENANCE DESIGN



TAM Audit Group

ESRI Image



ODOT Transportation Assets — Ancillary

14 Asset Categories
- 53 Asset Types $25 Billion
. BMPs in “Other”

* Geo Hazards
e |ITS and Signals

* BMPs 8
* Mire Intersections $ 2 $3 B'lll'lon

* Underdrains
* Noise Walls o " - I .
« Overhead Signs B'I ll'lon in Conduits
e Barrier

* Retaining Walls

* Highway Lighting

* ADA Rights of Way ......

872,000 Active Assets



Pre-Transportation Asset Management Plan (TAMP)

ODOT Technology Council

Needs

Needed a Formal Process Analyze Asset Requests
Provide Asset Summary Reports

Assist Businesses in Developing Solution Options
Mechanism to Prioritize Application Requests

Transportation Asset Management Audit Group (TAMAG)

ODQOT's Federally-Compliant

TRANSPORTATION ASSET
MANAGEMENT PLAN

June 2019

—-\




Transportation Asset Management Audit Group (TAMAG)

The Ohio Department of Transportation

TAM Audit Group Responsibilities — 15 Member Committee

* Asset Oversight
* Create Enterprise Standards — Data Integrity
* Liaison between Business, Tech Council and Districts

* Provide Asset Collection Equipment Transportation Asset
* Business & Stakeholder Requirements Management (TAM) Audit
* In-House products using ESRI Collector and Web Apps GI‘OUp Charter

* COTS Product Research
* RFIl and RFP Subject Matter Experts (SME)
* Inclusion in Vendor Selection Committees




Transportation Asset Management Audit Group (TAMAG)

Tools

 ODOT Collector Handheld Application (field workers)
* Web editing tools (Mid-Level Management)
* Reports (Everyone)
e QC
* Data Entry Errors
* PowerBl and Excel
* Executive Dashboard
* TIMS - Public Facing Website
 GQL Models

* Tools are Identical for all Assets

Collector Enterprise Assets

Asset Categories and Types

Conduits

1.
2.

Culverts {Point)
Storm Sewers (Point)

ADA Rights of Way

G0~ oo W

ADA Ramps (Point)

Refuge Islands {Point)|

Pedestals (Point)

Ped Buttons (feature of Pedestals)
Sidewalk Approaches [Point)
Pedestrian Crossing (Point)
Accessible Parking (Point)

ITS Signals Phase 1 (Intelligent Traffic Systems)

9.

10.
11
12,
13.
14,

Pull Boxes (Point)

Devices (Point)

Power Services (Point)
Cahinets (Point)

Power Service Lines (Linear)
Communication Lines (Linear)

Retaining Walls

15.

BMPs

16.
17.
18.
19.
20.
21
22,

Retaining Walls (linear)

Constructed Wetland (Point)
Bioretention Cell (Point)
Underground Detention (Point)
Retention Basin (Point)
Infiltration Basin (Point)
Infiltration Trench (Point)
Manufactured System (Point)




Transportation Asset Management Audit Group (TAMAG)

* Process
* All Asset Collections Required to Participate
* All Assets have a DBO Identified
* Repeatable
* All New or Enhanced Data Collections
* TAMAG Standards — Data Integrity
* Update LRS Data to Assets Annually

BRS Reviews
(Include TIMS)

Stage 2:
Requirements
for Comments
on BRS

BRS Sign Off

Stage 1: Asset
QOverview

Includes TAMAG Deliverables and DBO
Coordination of District Collections

e Deliverables:

Technology Coundil supplemental
* Business Requirements Specifications (BRS) D
* Technical Requirements Document (TRD) @ Oukeidm

Districts

* Asset Lifecycle Document

* User Roles — Security

* Report Templates

* Data Model — Data Integrity

Ongoing Communications may
occur during Stage 2and 3

; A BRS
Testing and
Commants Testing & Changes
Comments (Signoff)

Deliverables
In-House

Partner with
COGIS support

* User Manual (DBO) — Business Glossary & Data Catalog " oy Stage 3:
Group Co - Enter
* Collector Workflow s . ey o |..,....:‘f;.,, sgoasse

g g
+ ai’@

the Technology Coundilin Development

the submitted POD

* Application Development




Transportation Asset Management Audit Group (TAMAG)

TAM Audit Group Standard Attributes

* LRS Based - Locational Information
* Includes Domain Values

* Across all Assets — Physical and Events
* Integrations
* Consistency
* Data Integrity

Data Governance Standards

* Enterprise Data Elements (EDE)
 Critical Data Elements (CDE)

* Functional Data Elements (FDE)

OoDOT
Standard Attribute Requirements

Organizational LRS Standards

OBJECTID
NLF_ID
ODOT_DISTRICT

CRS

COUNTY

COUNTY_CD
ROUTE_TYPE
ROUTE_NBR
ROUTE_SUFFIX
CTL_BEGIN_NBR
CTL_END_NBER
STL_BEGIN_NBR
STL_END_NBR
LATITUDE_DD_BEGIN
LONGITUDE_DD BEGIN
LATITUDE_DD_END
LONGITUDE_DD END
PERP_YEAR

System (System generated value in ESR! ArcSDE databases)
Char (14) {Network Linear Feature identifier — Follow guidelines)
Char (2) (District Number: 01, 02...feading zero)

Char (14) (County Route Section w/no leading zeros in route)
Char (10) (County Full Name)

Char (3) {County three letter Code)

Char (2) (Formally Route Designation: US, IR, SR)

Char (5) (Route ID; 5 characters to account for local systemns)
Char (1) (For routes such as 309D or 115A)

Number (7.3) (County Begin Point — Both point and linear)

MNumber (7.3) (County End point - linear)

Number (7.3) (State Begin Point — Both point and linear)

Number (7.3) (State End Point - Linear)

Decimal Degrees (6 positions) (g, 6)
Decimal Degrees (6 positions) (8, 6)
Decimal Degrees (6 positions) (8, 6)
Decimal Degrees (& positions) (8, 8]
Number (4,0) (Year of published LRS = CY year - 1)

Functional Standards

QC_COMPLETE Char (1) (GC Complete Y/N. Default Value ‘N’)

STATUS Char (1) (Proposed, Retired, Cancelled, Inactive or Active)
INSTALLATION_DATE  Date (Date the asset was installed/constructed)
PROJECTION WGE584 Mercator Auxiliary Sphere (m)  (Required for mapping, not an attribute in DB)
PID_NBR Int {10,0) (Capital Projects Unigue Project Identifier)
AWARD_DATE Date (ELLIS date assigned for project award to contractor)
ASSET_OWNER Char(1) (Entity that owns the asset)

MAINTAIN_RESPONIBLE Char({1) (Entity that has Maintenance Responsibility on asset)
MUMI_FIPS_CODE Vchar (75) (Municipality Federal Information Processing Code)
TWP_FIPS_CODE ¥ehar (75) (Township Federal Information Processing Code)
MAINTAIN_REQUIRED Char (1) (v/N, Default Value ‘N')

MAINTAIN_COMPLETE Char (1) (¥/N, Default Value ‘Null’)

LET_PLANS_URL Vchar (150) (URL to PID Project Construction Plan Set)
INTERSECTION_ID TBD (To be used with any asset in an intersection)

LEG_ID TBD (Identifies intersection leg the asset is associated with)

INTERCHANGE_ID

TBD (To be used with any asset related to an interchange)



Asset Lifecycle Diagram — TAMAG

Tracks Responsibilities (Handoffs)

*  Phases of the PDP and Maintenance
* Operations
e  Capital Projects

Defines Roles —
* Data Business Owner

e Asset Subject Matter Experts

* District TAM Coordinator (TAMC)

Asset Roles and
Responsibilities

Central Office
Data Business Owner (DBO)

Y

Lf

The Culvert Data Business Owner {DBOY)
will v the Ultimate Respansibiliey to
Manage the Acset and be the Initial Point of

Responsibibties, Guidalings, Poicy and
Busingss Processes

District Culvert SME

The District Culvert SME will help
Coordinate Field Crews in the Inventory and
Assessment of Culverts during the Asset
Uifecycle. This will be accomplizhed wtiitzing
€ reporting and field verification in direct
Intoraction with the District TAM
Coardinator and DBO

District TAM Coordinator

&

Luf
Tha Déstrict TAM C:

Culvert Lifecycle Handoffs — Introducing/Retiring Culverts into Inventory

New Culvert Installation
Maintenance Projects

Operations

RS (o anterr ], (EINES|
R - &
s

[ty —

roaly ibaled culvrt

IS%U[

L]
st Innpection scn Ealecior Uner” roin charge  Azuet inpection Cycle folows
— s "WHSan 3620 Cuys of inutaliatios; nm:hm:wwrn:-l Banet Besinen Relesn
Irvventary iormton & uasstes Crmnery Marus
nu-m.nm e (s I'-Hu—t-ul“mm for Cubvmrt

o’ Ackhy nem Coboart L Crmaten seve SR aecl Fiakd crews sauige Cubvert “Tdiar’ changes statin b T’ changes st b
i Wb App with R hh-ﬂﬂlmlﬂw Irutallation Acliviy Coden Acthw in the Cabert Partired for the Repleced
Propane St 2. ek How Cusbowrd EFH i e Cubvert PN I ol Wk for the Cabesrt i Cubvert Caliectar

New Culvert Installation
- - ?

Planning
L
[
L

Plarming Off s stiisen laest I
imvertony aed Iespection Orta far |
Froject Plareing and Intmmaing W no
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Diwerct far Fropased CFH (Cubwart in Culvert Colwctor with It of project Artred
Suring Dvtailed Design  winhapp, with Propased Staan, TPHS ring Getae Dasgn
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Direct Communications and Reparting for
all Current and Future DDOT Assets. This
lindivid ual will be the Paint Person for all

district asset ksswes and act as Asset Ualson
betwean the District and the Central Office
Tam Audit Group [TAMAG] and the Asset

Leaderzhip (! T

Collector User Roles:

Usai - Fiald Warkir s (ESR and Add Assirts)

Ieternal User = DDOT Ey D]
Editer = Cubrert Edites Aole (Edit, Add and Rutire Assets|)
Admiristrater - istrict TAM Coordnaters | AN Rights]

Construction

During Casstruction of Capial Project

T e

Haset Izt sl Dintrict Cermtruction Eng

Comérection Lngiseer Notfies  TAM Coorsisator changes
Dixtrict TAM Coordinatnr Cbosrt Statin w2 Activor and
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Transportation Asset Management Audit Group (TAMAG)

Annually
Prioritized Projects

7(2020) Geotech Ta?i:i:ro Stage 3 Application Development Application Development Application Development As Required by Tier Level
10(2020) Maintenance | Jeff Syar Stage 3 Application Development Application Development Application Development
20021) Hydraulics Jeffsyar stage 3 Enhancemen_l (#3) Requiremeants In Development Que for Spring of N/ Based off Gengra\ x_lppralsal (GA), and updtate
Gathering Complated 2020 Release cylcle outlined in Asset Owners Manual
Traffi
3(2020) X c_ Charlie Fisher|  Stage 2 N/A N/A N/A TBD
Engineering

Initial Project was completed by
Diversity Sarah Wade contracting the inspections of ODOT TBD
state-wide facilites

Established Monthly meeting with OES

Environmental | Matt Perlik Stage 1 to map high level project needs / hire Evalualt:nassr;smzrtl:;;etermlne Monitor assessment progress TBD
consultant to perform assessment S-range &
Established Monthly meeting with OES Evaluate assessment determine
Environmental | Matt Perlik Stage1 to map high level project needs / hire ! Monitor assessment progress TBD

long- strati
consultant to perform assessment Ong-range strategy

Email to business on 8-26-16 to .
Davemant . - . Danding* Fallowenin with venrdnr
1
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DGN to GIS

:::




Asset Lifecycle Diagram — DGN to GIS

100’s of Potential Asset in a Capital Project

Reasons to Automate — DGN to GIS

* Manual Process
* Very Time Consuming

* Individual Collector Web Applications

Culvert Lifecycle Handoffs - Introducing/Retiring Culverts into Inventory




Project History — DGN to GIS

Item 623, As Per Plan Note

e  Standardize ??
. New Item in Spec Book ??
*  Would provide ‘As Built” info — Sort of

DGN to GIS request from Executive Staff

e Central Office Deputy Directors
* Planning
* Engineering
* Construction




Process — DGN to GIS

Workflow Map and Target Deliverables
Feature Manipulation Engine (FME)

FME
n Target Target

Function o~
Souwrce /,.n\_ 1 i /_/ h\_‘
= e | A PME T L - . B
® { % B <>~ —Hi - B s oot )
QG N to G157 A w
M

. Web hpp
b

¢ Stagi ng -> DeSign - > QC o FME Monitors ELLIS for District Submits EME e R 20 T ) ~

Database Schemas (3)

; ; file from server and FME Parses 0C Report
‘fwwvard’ Project Project Conversion runs Validations Enterprise Assets Created
Milestone Completed Form into Design & QC
Date Schemas

Rgoctod

Automatic Notifications to TAMCs

Fail .;‘
PowerBI Detailed Reporting EJ E]

QC Web Application for TAMCs e .
B M %

FME Error Notification District TAMC Fixes District TAMC Re-submits

PrOjeCt Level KMZS sant to District TAMC DGN ZIP Package Project Conversion Form

‘As Designed’ Project GIS Data
+ Can be referenced back into MicroStation Designs . ety g i
o 2 gﬁ g M g {E i . 1. QC Report

END s
FME Creates FME deletes  Collector Script updates 2. Design Schema

Project Level kM2 Processed QC Data in Enterprise 3. QC Schema

Push Enterprise Assets to ODOT Collector! schema  ColectorDatabwes b sdngprsbia

E. Collector Database Update




Advantages — DGN to GIS

Project Designs Translated to GIS

Non-Enterprise Assets

. R/W

. Driveways

. Underground Utilities
. Striping (GIS)

. Sidewalk

. Curb and Gutter
Sources

. Design Files

. ELLIS (Project Management App)
. Site Manager (Construction App)
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Augmented Reality




Augmented Reality — vGIS Pilot

SaaS Middleware

* Microsoft Azure Cloud

- State and Local Government
Cloud Available (FedRamp)

» Licensed per Device

S22

QVGIS  Unified View of Federated Data

Planning Tool: GPS Accuracy Device Options
e Out of the ox 6” (Horizontal) « |0S
© Uses device GP3 - 556 iPads in TAM
e External Antennas - Bluetooth . Android
* Trimble R2 _
« RTK (Survey Grade) *  Microsoft Hololens
E@ Positioning Options

Positioning Sy \)
L

Geosystems

@Trimble
S£blue

PLATINUM




Augmented Reality — vGIS Pilot

« ESRIArcGIS
Feature/Map Services
* Scene Services

« Bentley Twin or BIM
« .dgn, dwg, .ifc or .skp

 Digital Twin

Shapefiles

* File Geodatabase

- KML

-  WFS, WMS/WMTS




Augmented Reality — vGIS Pilot

* User Configurations

® Lines, Points & Shapes
* Weights
* Styles

* Colors
. Configure Z values for 2D Designs

. 300’ Buffer for Assets

DGN to GIS Design Translations



Augmented Reality — vGIS Pilot

ODOT Collector Infrastructure
* View Asset Records
* Edit Asset Records
* Adjust GPS Locations

« Utilizes Web Service URLs TWAG Hydrant
TWAG Hydrant 8801

Externalid TWAG Hydrant 8801

ADDR_KEY 510473

ADDR_QUAL 234 DUNFOREST
AVE ON WILFRED
AVE

N_ID LN4034345

Direct Connection to ODOT Collector Infrastructure



Reality Mesh — Construction

Asset Tags GPS Photos GPS Videos

Iy ey

\ w-_—mm

Maintenance Asset Tagging for Repair Construction ‘As Built’ and Utilities in R/W



Augmented Reality — vGIS Pilot

Use Cases Pilot
Construction Projects — As Built Designs * Implementation and
Facilities — Underground Utility and Procurement Jan. - April
Communication Lines * Pilot April - April
Collector — View & Edit Assets  Unlimited Devices

Planning - Project Scoping Field Reviews
& Estimates

Utility Companies in ODOT Rights of
Way — As Built Designs
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Data Governance

** Built Program off success of the TAM Program and TAMAG Efforts **

Overarching policy and procedures to maximize the
availability, integration, usability, quality and security of data

It is a business competency that engages ODOT’s workforce
at Executive, Strategic, Tactical, and Operational levels to

create, implement and maintain data standards for making
better decisions

ODOT DEFINITION




Data Governance — Office

Data Governance

Chief Data
Officer
(CDO)

Structured Data

Unstructured Data and Policy

A 4

Asset Governance Section
(TAM Audit Group)

FTE

Staff
BA | FTE | Augmentation

A 4

OHIO DEPARTMENT OF
TRANSPORTATION

OFFICE OF DATA GOVERNANCE

‘Managing Information t save Lives and Money’

(Data Governance)

System and Policy Governance Section

(SPR Eligible)

Analyst #1

(Staff Augmentation) (Staff Augmentation)

Analyst #2




Data Governance — Framework

DATA GOVERNANCE ORGANIZATIONAL BUSINESS

Critical 5uccess ODOT Organizational
Business Plan Integration

Regulatory QIT/DAS

Factors

s =
f

S A -.-' _.'\. IIN"».."'\. I\.*-_a_

P'rugram Strategic Policy Performance Standards & Gr*gam‘-*atmnal Foles,
_:_“';—Iﬁ?rﬁe Objectives Planning Metrics Procedures Responsibility

Dhio, WRAP

i—

ODOoT Staff

.......... r .ﬁ,.[“lll. Y - - -
_-'."'-. .F- — - *-_-__ .1--'\.:\..-"".'-_-_.-.-._.-\.

COGO Office
=]

ppor | Implement

Su

Framework Definition: Establishes guidelines and rules of engagement for business and management activities of enterprise
data. Formalizes data life cycle interactions between people, process, and technologies to support positive outcomes



Data Governance — Roles and Responsibilities

evel Responsibi liC;cy by Governance Area

Program Strategic Policy Performance Standards & OCM Roles &
Objectives Planning Metrics Procedures Responsibilities
Executive Mission i Approve Endorse Support Sponsor Empower
. CSF Leadership i
Leader Vision Endorse Embrace Input Empower Support Leadership
Chief Data Officer
DG Committee
Plan Plan Plan Plan Plan . .
Tochnolo Devel Devel Devel Devel Devel Align across ODOT Define
evelo evelo evelo evelo evelo
Tactical y By ? P e P d Continuous Support
Council Implement Implement Implement Implement Implement i
. i i . . Improvement Monitor
. 5 Monitor Monitor Monitor Monitor Monitor
Funding Council (0]
Communicate i
. . i ) Data Business
Business Functions Execute Plan Enforce Collect Direction 5 hi
wnershi
Manage Programs Provide Feedback Adhere Monitor Enforce Orientation Adh - I::
ere to Poli
Subject Matter Expert  Adhere to Strategy Communicate Report Onboarding Educati &
. ucation
DolT / PMO Training
. P M t
(DO Office - Research/Input Collect . Plan P s
Accountability Execute Plan . Formalize Paternships
i Implement Monitor Develop
Meta Data Provide Feedback Enforce ) Consult/Support
Tech Staff Enforce Report Deliver .
. Provide IT Resources 5
Tt




Data Governance

ODOT Data Life Cycle

Create data Retrieve Synthesize data Process Forecasting/Modeling Prepare ) Archive

management externally — schema presentations/

plan purchase, Cleanse data reports Purge
repurposed Design Analyze Communication

Gather data Initiate quality database ETL, Submit data Consider data

requirements management integration Visualization “statute of
Collect/create Implement limitations™

Generate and internally Reconcile Publish decision

use data enterprise data support Retire

sharing Generate Develop for analysis i solutions applications

agreements inputs- e g parameters Op—erat!ons (sun setting)
signal devices Develop data Business Planning Disseminate

Design warehouse and Decisions F”"_d'"g through public Irretrievable

monitoring Update operational Projects media data

metrics/SLA's/ existing data applications, POI'E’Y_

standards etc. Programming

Describe (metadata, documentation)

Manage Quality

Backup/Restore




Data Governance - Standards

Data Governance

Enterprise Standards Standards

* Used TAMAG Standards as Template

* Source System/Table
* Naming Conventions
) TDVpeS, Val Enterprise Critical
omain Values Data Elements Data Elements
* Descriptions
* Dashboards — Business Intelligence (Bl)
Functional

Data Elements

CDE’s are considered data elements that are sourced or created in primary
business systems or collections, but used throughout the organization to
make important decisions or references vital to ODOT business functions.



Data Governance - IT Relationship

Chief Data Officer (CDO)

. . What We Do (Policy)
Coordination

* Database Group - Warehouse Data Governance

- Project M t Office - Project -y
roject Management Office - Projects CREATE A Q’E] N o

* Event Streaming Platform — Governance
* Dashboards — Business Intelligence (Bl)

Chief Datn Officer - Database Admin

= Align strategic direction with the DG . Architect, Create, Optimize &
Program i Maintain database in compliance

+  Create DG policy _ . p with DG policy

» Lead Data Govemance Commiiee Business +  Extract, Transform & Load data (Run

8 @ % *  Adwisory role in build vs. buy decisions ETLs)

for software

Data Analyst [nteg:tlgr: |

«  Manage information flow o . a Cataloging

People, Process, and Technology +  Ensure integrity, efficiency & Applications Integration guided by DG

availability of data +  Assessdownstream systems impact
Owersee data quality management : . ;rmndg Business Intelligence &
Data monitoring & performance eporting resources
measures

l\ +  Research & best practices ODOT Data \ /
MEASURE \ / IMPLEMENT

Chief Information Officer (ClO)

How we do it (Technology)




Data Governance — 2020 Roadmap

CY Q1 - 2020 CY Q2 - 2020 CY Q3 - 2020 CY Q4 - 2020

( Chief Data Officer (CDO)

Appointment/Hire H Prepare Data Analyst posting ‘ [ Hire Data Analysts }
‘ Create, review and finalize DG policy ‘ ‘ Oversee DG Policy
| DG Roadmap ‘ ~ Plan Tactical Implementation | Implement & Support DG \
‘/ Form DG Committee ‘ Review Tech to Support DG
\ \
Data Analyst \
‘: Appointment/Hire ‘
‘ Implement & Support DG
Data Analysis & Research ‘ ‘ Performance Measurement ‘
K ‘ Review Tech to Support DG J
4

Project Activities

Establish DG Framework Create DG Policies & Priority System Assessment Transition DG Activities to
Review Enterprise Standards Data Warehouse & Bl CDO Office

Architecture (EA) Establish DG Committee Assessment

Create DG Policies & Review Skill-sets Needed

Standards to Support DG




US. Department of Transportation
Federal Highway Administration

Question & Answer




e.

US. Department of Transportation
Federal Highway Adminisiration

New York State
Department of Transportation &
Office of Information Technology Services

Kevin Hunt
Geographic
Information
Systems Manager,
Bl Transportation

- | Pat Kemble
| Highway Data
Section Supervisor




New York Presentation Outline

= NYSDOT’s Enterprise Linear Referencing System (ELRS) — the foundational system of record
» Roadway Inventory System v2 (RIS 2.0) — Smart Entry Engine
» Event Editors

» Roadway Data Mart

~
~

Project Planner for NYSDOT Program Management

" Geospatial Data Warehouse (GDW) and SoE Applications for Business Users (Kevin)
» Data Standards, ETL Standards. Geospatial data made available to business users, apps and reporting tools

» NYSDOT'’s System of Engagement: “NYSDOT Maps and Apps”

= ELRS System Integrations supporting Enterprise Asset Management and Highway Safety
» EAMP - PMS, SMS, MMS

» CLEAR




NYSDOT: Spatial Data Modeling, Management, Delivery/Exchange using for Supporting Business Users
2

Program & Project Routes, |~ . o o . le———3 > FHWA HPMS, ARNOLD
7 . . »
WA ( _____ . Management System | Assets Geographic Information Systems
= . N T T T T Linear Ref. Mobile Apps Deskto Web-based GIS > Federal Land Roads &
FMIS -l AgileAssets Cross-Asset PSS: STIP Proiect TAPPS' p A & Portal - - .
r Tradeoff Projects_g System GIS Apps pps & Portals 09 Boundaries
| b Esri R&Hs Collector &
Survey 123 RIS SoE
FHWA | e e = = = = = = - T ———— T i e e | R > Crash
o | A A 01 02 Reporting
DDIR 1o | ! C 037y Routes & Assets Svst
1 1 2 " 05 ; ; ystem
I Inventory, Inspections, Maintenance
& Candidate I I UAS & Survey Data | I 3UISI|.neSS API Services T W ( Y, P )
. i ntelligence
Projects & ! ! Management & AnaIYSIS SySt.em 1 & Request/Response | ! Asset Ma nagement Systems ————— >
1 Assets I 1 (Videos, Photos, Imagery, Lidar, Mosaics) 1 Systems |
I 1 1 : I : DataFeeds || | PMIS: AgileAssets BMS: AgileAssets SMS Resource Mgmt.
| Info. | T | Skyward [ Pix4D || GIS | | G;:;:z;”;g;’gw processspectic I 1 ’ and BDIS (Inspections) ([T~ = = = | System
I 1 1 Videos, Photo§, Images I Services I MMS Vulnerability, Signs T Labor (HR) |
Asset L — — — — — — _: : Management File System — | Data Warehouse (lf?i.czﬂs:fig)t 1 AgileAssets| | Risk, Resiliency L Equipmfent
Damage o ¥ o : VIS & Life Cycle Safety P! Material
Reports " I : AR L[ signal _I Planning CLEAR [ :
(DDIRs) I i > Traffic Systems| . || . | . | < broject I | L
P x 05D > Data Hub roject , @/
1o Vv Multi-Channel Data Storage Enterprise Financial System | Fnancal
Focus of the I I RDMS & Assets I |
Presentation Today | | I Travel Demand Modeling System Delta Lake ° - : NG911
on how Spatial Data | | r | Cube | Emme || TransCAD || | -3 Data Lake i 1 NENA
IS AE b File Servers Data Engineering Platform l *
s nel ; Data Mining Par%ing Normaglization Conflation ! Roads
I I H . 7 ’ 7 ’
usedito S|:|pport 1 L Design & Construction Systems @ Document Content Management - Processing, Structuring, Transformation, Updates ! Database
these business users | | ‘ AW AW Site -> Wcc I
MicroStation . FME ArcGIS GCP AWS Azure |
I Preconstruction Manager I |
|
. ) R
© Source: Bhargava et.al. 1 ! I I T — \/'_0_5> 1 !
(2021). Identifying Data I 1 1 I Local
Z\(/){r/‘nlz\:;(;rrl;stggljw (:‘;:;egr::,r;i; 'for | : State GIS Data || Weather Data Crowdsourced, Open & Proprietary Data loT Devices 1 : Agencies
FHWA Research. WSP | i |l NYsGIs |[ NysDEC || usGs | ['0SM |[ GMNS || Fugro |[ INRIX || Sharedstreets ||| Traffic & Asset Sensors : I Roads
1 JU
| |
I External Data :
I 3 I Data
INDEX L E ket e R R ke R R R R R R e R R ke e e e R Rt et Rt e el b bt el b ket el ittt L

05: [Incident, Traffic & Asset Data] from Weather, Traffic and Asset Systems to Data Hub, Warehouse, GIS, BI
06: [Repair Projects and Work Plan/Requests Data] from Vulnerability Analysis & DDIR Apps = PPMS & AMS
07: [As-Built Asset Data] Design, Construction = LRS and Asset Management Systems

08: [Processed and Integrated Data for Analytics] from Data Hub = Data Warehouse & Bl Systems

09: [Roads and Assets, Projects, Damages] from DOT Systems = FHWA HPMS, FMIS, DDIR Systems

01: [Routes and Assets Data] from Road Inventory Systems = LRS, Road Inventory, Asset & Project Systems, Data Hub
02: [Asset Inventory, Condition and Work History, Plans Data] from AMS = Data Hub & Vulnerability Analysis Systems
03: [Asset Damages Data] from Asset Inspection & Damage Assessment Apps = Asset Management System, GIS

04: [Survey, Inspection Data] from UAS = AMS, GIS, Design, Construction, Data Hub Systems



Q

US. Department of Transportation
Federal Highway Administration

Enterprise Linear Referencing System (ELRS)
Roadway Inventory System v2 (RIS)
Event Editor

NYSDOT Project Planner



ELRS

= R&H’son 10.7.1

197,700+ Route ID’s

127,767 miles

= Average = 0.65 miles

County Based*










= Changes for the “Enterprise”

»
Guiderail
Pavement
Culverts
Signs

»

»




NYSDOT Enterprise Linear Referencing System

= Changes for ARNOLD/CLEAR

N S

T T

i et

R ™
|,, ] 1 ,J > :n' ay

t %-‘#Eﬁ-: oy |

W s f.




ELRS - Updating

= Older Update Process

» Regional Input

» Local Highway Inventory

» Chance

» Orthoimagery

= Newer Update Process
» Project Planner Events
» Data Collection Vehicle Analysis
» DGN to GIS




RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

B version: [UJll Reconcile and Post [ENI-RIEEITRS

AglieAssets Smart Entry Engine (SEE) Invento

Home / Inventory Maintenance

ch values, or use map selection tools to get roadway data. Z{.’ Show Segments
DOT ID / Route 1D {GIS 1D} Route ID {GIS ID)... DaTID unty Order Direction County Route Signing Route Number Route Suffix Route Qualifier Roadway Type Parkway Roadway Feature
100495 5 100495051 100495 111 - ULSTER &7 None Route No -
Roadway Type 10 100495052 100495 05 2 - Reverse Direct.. 111 - ULSTER 87 None Route No
v
Route 06 1 - Primary Direct.. 39 -GR &7 ] No qualifier Route No
Route Signing 12 100495 06 2 - Reverse Direct... 39 - GREENE &7 None No gualifier Route No
v
!3] 100495071 100495 o7 1 - Primary Direct... 1 - ALBANY | &7 MNone No gualifier Route Mo
Route Number 14 100495072 100495 o7 2 - Reverse Direct... 1 - ALBANY 87 MNone Mo qualifier Route No
&7
5 00495081 05 Primary Dired 91 - SARATOGA &7 MNone Mo qualifier Route No
Route Suffix s s o = S : = : T o .
& 00495082 0495 08 2 - Reverse D 91 - SARATOGA &7 None No gualifie Route No
MNone ¥
17 100495091 100495 09 1 - Primary Direct.. ~ 113 - WARREN 87 None No qualifier Route No
Route Qualifier = T 5 s T T S =
g 00495092 00495 09 2 - Reverse Direct. NMARREM &7 None No gualifier Route No
Mo qualifier i d
9 00495101 0 Primary Dired 3 X &7 Mo qualifier Route No
Road Number
20 100495 10 2 - Reverse Direct... 31 - ESSEX &7 None No gualifier Route No
21 Primary Direc 9 - CLINTON &7 No qualifier Route No
22 100495112 100495 11 2 - Reverse Direct... 19 - CLINTOMN &7 None No gualifier Route No
Carlisle 20 Sloansville == _¢ T - == oy ] -~ Patarsburg \
Region Delanson T o I s 2 \
9 t 3 I T Latham - 'wﬁ# T—
b o . Troy
N - ft Watarvilat
\ \ \ Calonie g
County Ceniral Bridge )
= ) Willlamstown
I Altamant 148
| 14 ! Graylock
F: | Yesizare Wynantskill Barlin /
e Howes Cave o 1 / /
Municipality o Mak swrville / /
Schaharie Galllpvilie / ) Soith
Conaarimarin Willlamsiown
G g 157 Voorheasville Albany
Gee Code Rensselasr
4 Avetill Park \
Dalmar
Road Name o
{llanmont f
Middleburgh 5 Alps Narth / ch
. { 1 East Stephantawn / F
ohcharie J \ Graanbush |
Start Mile Point End Mile Point o 3 150 m A
f - =
Y | r
- ¥  uhon L dionbarn { Ruidsvills | o)
| Stephentown |
/Hancock
SRMNHElow ' - | Lanasborough
Pine Grove 2 C: sllelon-on-Hudsan L

" | Wasterlo t / Nassau
%) Clear Q, search | b el East Nassau Ries 553
. =2 ! )

()

US.D it of Trar




RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

aintenance = 2/8/2021 B version: (OB Reconcile and Post NIRRT
Home / Inventory Maintenance / Segments

Roadway Type: Route Edit Mode: = Default ¥ Route View ¥ | Jump to: ¥ Column m Run Validation Expart to Excel

AgdeAs”ts Smart Entry Engine (SEE) Invent

GISID DaT ID Dir RTE co County Beg *End Len... Qlap Begin Desc End Desc Station Sta. (Ol... *FC HPMS *Maint... Qwnin... *Muni Qwner uaC MPO Mame Thru Ln Thru Ln A...
100495071 100495 1-Pri. 87 o7 ALBANY | 0.000 0.040 0.040 Greene/A.. 110251 0251 | 1-Rural Principal Arterial Interstate | 31-Nu  31-N..  0180-.. CDTC-..  NYSThru.. 2 12.50
2 100495071 100495 1- Pri.. 87 07 ALBANY | 0.040 0270 0.230 110251 0251 1-Rural Principal Arterial Interstate 31-N. | 31-N.. | 0180-.. CDTC-.. | NYSThru.. 2 12.50
3 100495071 100495 1-Pri. 87 o7 ALBANY | 0270 0380 0.110 RAVENA .. 110251 0251 | 11-Urban Principal Arterial nterstate | 31-Nu  31-N..  0180-.. 73477-..  CDTC-..  NYSThru.. 2 12.50
4 100495071 100495 1- Pri.. 87 07 ALBANY | 0380 0714 0334 RAVENA ... 110251 0251 11-Urban Principal Arterial Interstate 8000014 | 31-M..  31-N.. | 1414-.. 73477-.. | CDTC-..  NYSThru.. @ 2 12.50
5 100495071 100495 1- Pri. 87 o7 ALBANY | 0.714 0742 0.028 110251 0251 11-Urban Principal Arterial Interstate 8000014 | 31-M..  31-N. | 1414-.. 73477-. | CDTC-..  NYSThru., 2 12.50
6 100495071 100495 1- Pri.. 87 07 ALBANY | 0.742 0750 0.008 110251 0251 11-Urban Principal Arterial Interstate 8000014 | 31-M..  31-N.. | 1414-.. 73477-.. | CDTC-..  NYSThru.. @ 2 12.50
7 ‘ 100495071 ‘ 100495 ‘ 1- Pri... ‘ 187 ‘ 07 ‘ ALBANY | 0.750 ‘ 1.380 ‘ 0,630 RAVENA .. 110251 0251 11-Urban Principal Arterial Interstate v | 8000014 & 31-N.. | 31-N. | 1414-.. 73477-.. | CDTC-.. = NYSThru.. @ 2 12.50
5 100495071 100495 1- Pri.. 87 07 ALBANY | 1380 2.200 0.820 RAVENA ... 110251 0251 Q| 1015035 | 31-M.. 31-N. | 0180-.. CDTC-.. | NYSThru.. 2 12.50
9 100495071 100495 1-Pri.. 87 o7 ALBANY | 2200 2282 0.082 110251 0251 S| Er st 4 1015035  31-N..  31-N..  0180-.. CDTC-..  NYSThru.. 2 12.50
10 100495071 100495 1- Pri.. 87 07 ALBANY | 2282 2.290 0.008 110251 0251 g-Rural Loca 1015035  31-M..  31-N.. | 0180-.. CDTC-.. | NYSThru.. 2 12.50
11-Urban Principal Arterial Interstate
10020207 1004 1_oo &7 110251 0251 1015035  31-M..  31-N. = 0180-.. CDTC-..  NYSThru.. 2 12.50
Road S Edi Validati 12-Urban PA Other Freeway or Expressway
oadway Segment Editor Validations
12 Y >€g 0251 0251 4-Urban Principal Arterial Other 1015035  31-M..  31-N.. | 0180-.. CDTC-.. | NYSThru.. 2 1250
: End: 1-Full Control of - 16-Urban Mil Arteria
- e ol o 0251 0251 foen Minar anena ] 1015035  31-M..  31-N.. = 0180-.. COTC-..  NYSThru.. 2 1250
i fEull Cont 17-Urban Major Collector -
14 o o 0252 0252 1-KUFBI FTINCIDAI AMTENET INTErsTaTe 31-N.. 31-N.  0180-.. CDTC-.. = NYSThru.. | 2 1250
 End
13 0252 0252 1-Rurzl Principal Arterial Interstate 31-Nu  31-N..  0180-.. CDTC-..  NYSThru.. 2 12.50
16 100435071 - End: If Functional C 0252 0252 11-Urban Principal Arterial Interstate 31-N.. | 31-N. | 0180-.. 970-Al.. | CDTC-.. NYSThru.. 2 1250
1D: 100495071, : 18.270: End: 18.410: Interstate
7 0252 0252 11-Urban Principal Arterial Interstate 31-Nu  31-N..  0180-.. 970-Al..  CDTC-..  NYSThru.. 2 12.50
18 0252 0252 | 11-Urban Principal Arterial Interstate | 31-N. | 31-N.. | 0180-.. 970-Al.. | CDTC-..  NYSThru.. @ 2 12.50
D of segment
19 2 O of segment 0252 0252 11-Urban Principal Arterial Interstate 31 - M. 31 - M. 0071 - ... ST3-AlL. COTC-.. MNYS Thru... z 1250
D of segment
20 3 D 0252 0252 | 11-Urban Principal Arterial Interstate | 31-No | 31-N.. | 0071-.. 970-Al.. | CDTC-..  NYSThru.. @ 2 12.50
3 .
21 3 0253 0253 11-Urban Principal Arterial Interstate 31-Nu  31-Na  0071-.. 970-Al..  CDTC-..  NYSThru.. 2 12.50
3
22 0 0253 0253 | 11-Urban Principal Arterial Interstate | 31-No | 31-N.. | 0071-.. 970-Al..  CDTC-..  NYSThru.. 2 12.50
fozament
53 : o szgment 0253 02353 11-Urban Principal Arterial Interstate 31-Ne  31-No  0071-.. 970-Al..  CDTC-..  N¥SThru. 2 1250
of segment
24 4 of segment 0253 0253 11-Urban Principal Arterial Interstate 31-M.  31-M..  0071-.. 970-Al..  CDTC-..  NYSThru.. 2 1250
44,7 95071 233 int of segment
25 v 0253 0253 11-Urban Principal Arterial Interstate 31-Nu  31-Na  0071-.. 970-Al..  CDTC-..  NYSThru.. 2 12.50
2% 100495071 100495 1- Pri.. 87 07 ALBANY | 5410 5450 0.040 110253 0253 | 11-Urban Principal Arterial Interstate | 31-No | 31-N.. | 0071-.. 970-Al.. | CDTC-..  NYSThru.. @ 2 12.50 .

|
()

o
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RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

B version: [UJll Reconcile and Post [EEICRIEE TS

AglieAssets Smart Entry Engine (SEE) HPMS ~
Home / HPMS

Growth Rate Estimate Catalog Summary Vehicle Catalog Metadata Catalog

HPMS Samples Traffic

Input search values, or use map selection tools to get HPMS data.

HPMS Sample ID... Route_ID (GIS_ID} DOT ID County Order Direction County Route Signing Route Number Route Suffix Route Qualifier Roadway Type Begin MP End MP Length
HPMS Sample ID 333333 100348011 100348 g} O - Primary D... ALBANY NY 378 None No qualifier Route 0.000 0.886 0.886
dddddd 100081021 100081 02 0 - Primary D... ALBANY NY 148 Nane Mo gualifier Route 7480 7.980 0.520
Region 999555 100348011 100348 o 0 - Primary D... ALBANY NY 378 None Mo gualifier Route 1.930 1.966 0.036
A::)a-r‘y 1007252 100147201 100147 20 0 - Primary D... ALBANY us 20 Nane Mo gualifier Route 2.550 5.560 3.010
s 1015035 100495 o7 1 - Primary D... ALBANY 1 a7 None No gualifier Route 1.360 3.730 2.350
h:ié:Nv x 1016910 100079021 100079 02 0 - Primary D... ALBANY NY 145 Nane Mo gualifier Route 0.510 2.130 1.620
2011005 00495071 100445 o7 1 - Primary D... ALBANY 1 &7 None Mo gualifier Route 23.310 24.760 1.250
2011055 00468081 00468 08 0 - Primary D... ALBANY NY ¥ Mo gualifier Route 7.590 7.548 0.256
2011056 100468081 100468 08 0 - Primary D... ALBANY NY Fi Mo gualifier Route 2400 7.310 2.910
2011105 00514081 00514 08 0 - Primary D... ALBANY us g Nane Mo gualifier Route 2.620 2.950 0.330

A 2 3 4 5 6 7 & 9 10 . Pk M 1- 10 of 110 items

Harinans -
Cornére 1 '
i Gulltierland 5 A
Westmere
Roessleville Wyn
Manands
West Albany 4
IMckownville
%
o, ¢
e o, Aol
L e S
ok North % o % ]
2 Bethlehem Q& f o 35 L
8 \ L] 1 E
: / 3
’ -
£ o
=
by ; Rosemant Park
i h an Allen Park
i W¥.p
Alhany =i ¥ LY . T
@
LS. Dx 1t of Trar




RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

—
AgleAssets
Home / HPMS

HPMS Samples

Smart Entry Engine (SEE)

Traffic Growth Rate

HPMS =

Estimate Catalog Summary Vehicle Catalog Metadata Catalog

Input search values, or use map selection tools to get HPMS data.

HPMS Sample ID

Region
1-
Albany

County
ALBANY X

3 Clear

Maintain HPMS Samples

County DOTID Route No Suffix Qualifi Road No Geo Code From
ALBANY 5 7 N 0187 4,400
12. Rig

L

1-No intersections exist

2-Bituminous Concrete .

3-No Parking Allowed ornor ™

0.00 0.00

Broctar gy

licg g
0 pogy
E By g

Herburt.,

% Blariug gyl
Tiana,
Sy,
lie.

1

| MUTAPUENE

Length

Sample_ID

2/8/2021

Route Qualifier Roadway Type
Mo gualifier Route

No gualifier Route

Mo gualifier Route

No gualifier Route

Mo gualifier Route

No gualifier Route

Mo gualifier Route

Version: =55

Begin MP
0.000
7480
1.930
2.850
1.380
0.510

23.510

End M|

0.686

7.8980

1.966

5.860

3.730

2130

2476

P

0

nd Post

| & Patrick

[ Show Segments

Length
0.556
0.520
0.036
3.010
2350
1.620

1.250

ms

-

a _F‘h\-
. Paine BT Park
B
% g =
To 3 i)
3 =
i £
¥, -4 &
oy A e g

— e

LS. D

tof Trar




RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

B version:

Stations =

Reconcile and Post [I-SEEETRTY

Ag,]eAsmts Smart Entry Engine (SEE)

Home / Traffic Stations

Reset Save Delete Add

Traffic Station ID Station Mapping
Stafion # Region County Region Co... Station Type Route Name Road Mame Station Lin... PDIRDIR FG P Lanes NP Lanes Latitude Longitude CC Station Off Network Roadway T... Retired
Region 126083 1 - Albany ESSEX 12 0-Mo Virtu... HURRICAN.. P-Pos 30 1 1 44217821 -73.639579 (] Road
Tie
Albany % 126084 1 - Albany ESSEX 12 0-MNo Virtu... N WOODS.. P-Pos 30 1 1 43.8106838 -74.011752 ] Road
i 126091 1 - Albany ESSEX 12 0-Mo Virtu.., DORSEY TE... E-East 40 Q 0
County
ESSEX X 26092 - Albany ESSEX 3 0-Mo Virtu... SCHAFFER ... M-Morth 30 i 1 44.23347 -73.77372 O Road
£ - Alban; ESSEX 2 0-N .., SRAINARD.. M-Morth 30 1 1 44.24845 -73.52046 Road
|126094 1 - Albany ESSEX 12 0-MNo Virtu... REDMOMD... P-Pos 30 1 1 o 0 | Road
126095 1 - Albany ESSEX 12 0-Mo Virtu.., DOMMELLY... 30 -73.92787 (] Road
126096 1.- Albany ESSEX 12 0-Mo Virtu... TITUS RD E-East 30 1 1 4406145 -73.50833 ] Road
126097 1 - Albany ESSEX 12 0-No Virtu... WHITE CH... M-Morth 30 1 1 43.87383 -73.45808 (] Road
126098 1 - Albany ESSEX 12 0-No Virtu... SOPER RD E-East 30 -73.4605 O Road
i 4 LRI T T me e S . [ | A 1-10 of 291 items
i -
Segment Summary Show Segments
Route ID (... DaT ID County ... Direction Route S... Route ... Road N... Route S... Route ... Roadw... Begin ... End MP Length
105348501 05485 ESSEX 0 - Pri.. Mo gua.. Road [V} 1.14356.. 1.1456..
ham s RS
L3
; Loy,
% R 1-10of1items ,,
@
US.D whof Trar




RIS 2.0 R&Hs Event Editing — Smart Entry Engine (SEE

AEEAM

Hame / Batch Maintenance Jobs
Batch Import Jobs

Date Upioaded
01/07/2021 1255351 PM
01/07/2021 1032:2 AM
01/07/2021 1026:44 AM
01/07/2021 10:16:1 AM
01/07/2021 10:16:0 AM
01/07/2021 10:16:0 AM
01/07/2021 10:15:58 AM
01/07/2021 10:15:27 AM
01/07/2021 10:15:19 AWM
01/07/2021 10:14:59 AM
01/07/2021 10:14:42 AM
01/07/2021 10:14:34 AM
01/05/2021 #52:43 AM
01/05/2021 B:1%:45 AM
01/05/2021 7:55 AM
12/26/2020 92520 AM
12/28/2020 8:55:13 AM
12/23/2020 1257:30 PM

12/23/2020 12:56:45 PM

A

82 (100495071
83 100495071
84 Mooagso71
85 100495071
26 100495071
a7 [100495071
| 22 "00495071
| 29 100495071
90 100495071
| a1 100495071

Smart Entry Engine (SEE) Batch Maintenance Jabs ~

2/8/2021 B version: ELRS.Pat ~ @

133fdad€-6192-4ce2-Bcc-6d5e42571722 Traffic Statien Traffic Import v2_tw - Copy.csv Complete SWCQkfellows

3773950c.5739-4840.5112. 3602548 16ecT  Trafiic Station ™ ‘_’;"(“S::D SvCktellons

1119106-4ab3-469-aeb1-1e5c63dEbf... Traffic Station T et SWCkfellows

e e R beliv O e

P S et e I

B C| D | E F G H |
1

Moo495 1 187 07 ALBANY 18.74 18.75 0.01|11-Urban Principal Arterial Interstate
Moo49s 1 187 o7 aALBANY 18.75 18.82 0.07|11-Urban Principal Arterial Interstate
Moo495s 1 187 07 Aaeany 18.82 18.8867934 0.0667934|11-Urban Principal Arterial Interstate
Mooass 1 187 o7 ALBANY 18.8867934 18.89 0.0032066|11-Urban Principal Arterial Interstate
Mooass 1 187 07 ALBANY 18.89 19.03 0.14|11-Urban Principal Arterial Interstate
Moo495s 1 187 07 Aaeany 19.03 19.07 0.04|11-Urban Principal Arterial Interstate
Mooass 187 o7 ALBANY 19.07 19.1 0.03|11-Urban Principal Arterial Interstate
Mo0495 " 187 07 ALeANY 19.1 19.27 0.17|11-Urban Principal Arterial Interstate
fooass 1 187 o7 ALBANY 19.27 19.273 0.003|11-Urban Principal Arterial Interstate
'100455 '1 | 87 'I'II'? ALBANY 19,273 19,3 0,027/11-Urban Principal Arterial Interstate

Reconcile and Post (NIRRT

A import Batch File

*Maint Jur

31 - NYS Thruway
31 - NYS Thruway
31 - NYS Thruway
31 - NYS Thruway

01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT

= Misc.

»

»

Owning Jur

31 - NYS Thruway
31 - NYS Thruway
31 - NYS Thruway
31 - NYS Thruway

01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT
01 - NYSDOT

discussion —

2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBANY
2001 - Albany - C- ALBAMNY

Owner UAC

970-Albany
970-Albany
970-Albany
970-Albany
970-Albany
970-Albany
970-Albany
970-Albany
970-Albany
970-Albany

CDTC-Cap
CDTC-Cap
COTC-Cap
CDTC-Cap
CDTC-Cap
CDTC-Cap
CDTC-Cap

Q

US.D it of Trar
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RIS 2.0 R&Hs Event Editing — Structures RCE

X Edit Brvierw
II' 1Y ‘*_,J_I . ':-..,‘T Lvyer: | Bridge - - Jf_, .-4‘-." Amribute Set. Defoulr
[E0) o LR Roftiars WTIFRAE Ja Pl Wersion: ELRS Strustures
e | e BEAEE | L e s AP AERE
o t B

[ i

x

- Reconcie and Post
1 < Manup

1 Tennal

Large Cuban
Bridge

[ e b
Hiot Edited
Hiot Editest 3 /
Mot Exited : A . e : B : ey
Mok Edited

ELRS Locknset

*
= Tagel Veszmn
=

™ Raleass al locks on post

Mok Editesdi %, oo, : x £ ol Ratitg addad evanls and creals new events fecive Today
Hod Edibed

ol .| - - : = = - Mobe: The deleuis for Maoe oplond Can ba changed in he Save oplioerd 180 of Talls Froperss
Hod Eiesd ) ¥ a
Hod Eiditesd
Hof Edifesd
Mol Ediled
Hod Eiliesd
7 = Milepoint

[ = Mepoint

Marge oo ciden] events wilh Ma Lame BEces Thal 308 sdited

Radling . .
g b 4 i e . T Y
BRIDGE REF DATA " § h ; i 4 ! 2 . 2
4 Y : Y NYS IT5 GIS esri
& Reference Marker i ‘. / I ‘m 3

i piae [0 B @ & @ AW N B & o + B s .
Cily Tawevil

o D County Sheseling OBJECTH)  EVENT_ID ROUTE_ I FROM_MEASURE  TO _MEASURE  BIN CARRIED CROSSED FLAG  BINSFEATURE  STATUS  MOTES :HW_T-'H TO_DATE  AUD_USER_CREATE

o O 2020 &y 5160 {T4159500-Boed-2065-00e-Jodn TTo 148 10046B081 3204 32e 1004250 T 711081032 ETIETITIOE2048  Yes 1 1 BDISLa-001 RISLn  SRR2007 il =l

a1 2018
3l 2015
¥ B 20
World Dark Gray Base F
= ‘Weorld Dark Giay Reflérencs
Fape 1al1 1|1 = | Recerd1to1 | Tobal 1 Reconss

Eveni Altnbules x

Q
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ELRS Governance

Assign privileges to roles

Role:
Q | ¥ Filter | © Refresh | +Add to Selectid
= Group = «  Privilege
= app-mgr (42)
v | app-mgr Query Apps
v | app-mgr Gel App

+ | app-mgr

Query App Profilg

b query and view application definitions (apq
b retrieve & single application definition

b query and view application profiles

|
Get App Profile

¥ | app-mgr T ST
« | BpoamOr Create App Profile & Admin
v «| = ELRS.ELRS.Ev Maint_SnowPlow_Muni & Admin
- lan (] ELRS.ELRS.Ev_Maint_SnowPlow_State & Admin
o lag = ELRS.ELRS.Ev_Pln_ProjectLocation 0 Super Admin
il = ELRS.ELRS.Ev RIS AccControl Fyart
|*=] ELRS.ELRS.Ev_RIS Bike Ln_tid O

retrieve a single application profile

Granis the ability to create application profiles

Grants the ability to update application profiles

Grants the ability to delete application profiles

Grants the ability to apply seed data to the database (this inclu

Grants the ability to get/view the configured database connect

=] ELRS.ELRS.Ev_ RIS_Bike Ln_
=] ELRS.ELRS.Ev RIS Bus_Ln_\
|~~] ELRS.ELRS.Ev RIS Bus Ln_\

=] ELRS.ELRS.Ev_RIS_HPMS_T
|~~] ELRS.ELRS.Ev_RIS_HPMS_T

|~=] ELRS.ELRS.Ev_RIS_ HPMS_Sample
=] ELRS.ELRS.Ev_RI5_HPMS_Shidr_Type
|| ELRS.ELRS.Ev_RI5_HPMS_Shidr_Wid_L

v nindata tha canflarad dotshacs fannaetin

|| ELRS.ELRS.Ev_RI5_HPMS_Shles 15idl B

|~=] ELRS.ELRS.Ev_RIS_ HPMS_Sample

|| ELRS.ELRS.Ev_RIS_HPMS_Shidr_Type
|~=] ELRS.ELRS.Ev_RIS_HPMS_Shldr_Wid_L
=] ELRS.ELRS.Ev_RIS_HPMS_Shidr_Wid_R
=] ELRS.ELRS.Ev_RIS_HPMS_Turn_Ln_L
|| ELRS.ELRS.Ev_RI5_HPMS Turn_Ln_R

Version: sde.DEFAULT ~ @ Reconcile and Post

sde.DEFAULT

| & Patrick

ELRS.OFPPM
Route Qu  ELRS.Cathy
ELRS. Joffa
ELRS.Upada
ELRS.HPMS
ELRS.Tina
ELRS.Structures
"SVOVKPIANKA" HDS_GENERAL_EDITING_JOB_58564
ELRS.Safety
ELRS.Traffic
"SVC\FWANG".HDS_GEMERAL_EDITING_JOB_59767
"SWVC\CJCLARK".HDS_GENERAL_EDITING_JOB_60567
ELRS.Maintenance
ELRS.Saad
ELRS.Lockroot
ELRS.Pat
ELRS.Caitlin

ELRS.Kelsey

|
R
US.D it of Trar




NYSDOT Project Planner —
Leveraging LRS to support the Capital Program




NYSDOT Project Planner —an “internal” ELRS interface

= 2017-2018 — Designed and developed to allow NYSDOT Program Management to
locate projects for the new Oracle Primavera Portfolio Management (OPPM) System
using the Enterprise Linear Referencing System.

* The NYSDOT Project Planner is a custom developed Esri application that runs on
ELRS (Roads and Highways) infrastructure and maintains project locations as
“internal events” in the Roads and Highways geodatabase.

" Leverages structure locations already maintained in the ELRS.




NYSDOT Project Planner feeds locations into OPPM

Program Managers initiate a new project in the OPPM interface...

PRIMAVERA. Fortfolio Management @ o

Status: @@ In Queus: 8,500 Actions; In progress: 5,081 Actions; 47% completed

Form: / 3. Project Detail Form v Item: O BYV2253- VPP NY 245 Ontario C/L to Rushville "ﬂ Data as of: | @ Today M
Form = Item - Clipboard - Collaborate = View User ~ Setup - 4 @ | | New ~ || Spelling | Print | Mail | Hint
General Cost Categories & Funding Events Cost & Funding SOW/Accomplishments Project Det. Project Schedule Location Project Comments Fiscal Impacis Froject Statuses
1. PIN 2. OPPM Internal ID
912643

3. GIS Landing ...and start the Project Planner application

Project Planner URL Link: https://gissor.dot.ny.govinysdotprojects/?pid=912643

Project Planner URL Link View Only:

‘ﬂ GIS Status GIS Status Date GIS ID Friendly Name | Asset Location Location ID Begin Milepcint | End Milepoint | Total Lane Miles | Total Centerline GIS BIN GIS CIN GIS SIN UTM Nerthing UTM Easting Is Interstate?
Element Miles
e POPULATE DATA BELOW ONLY IF THE PROJECT WILL NOT BE MAPPED IN THE PROJECT PLANNER ===

US.D it of Trar




NYSDOT Project Planner — adding LRS locations to a project

. Bridges, Large Culverts and Overhead Sign Structures may be added to the project -




NYSDOT Project Planner — adding LRS locations to a project

B NYSDOT Prosext Flasnes
&« T gusengudotmy.goyrysdotpropcts Tpsds 15158 % ﬂ
NYSDOT Project Planner o R e 4 2 I T = s =20
Create Milepaint Asset by Polygon nts (31 esults) M . T alE - . ? “ ! ) i
. " | 1 A
Suiwcmed Mispanr 100439511 Tt il | Imeet g = il iy 1 .
| | §
'} r
i
'

o it

- M
i ?oc
.-
*c
AAE
e
L
L F3F
L
‘.
| ¥ i

GIE Peagrar 20| NYS Dice & inftrmisian Techeslosy Sarvioes OIS Prasies Offce (GPO) Primas

. One or more roadway segments may be added to the project by defining the project area f?’mm




NYSDOT Project Planner — adding LRS locations to a project

L3 C i gusomudobmy.goviemrsdotpiopcts Tsd = 15158 . 0
NYSDOT Project Planner e TL R DA B AL R0t =2 s =2

........

Eniscid Desseciid

- M
9.
»
¥
L AF
7 '
L+
L T
L b
'.
¥

. One or more roadway segments may be added to the project by defining the project area f?’mm




NYSDOT Project Planner — Geo-Enrichment for Project Data

The “Submit to OPPM” button uses the identified location to generate:

JSON file sent to

: On NHS? OPPM Landing
Mileage // / pad /

Nightly Data Warehouse update:

Total Centerline and Lane

By County, Muni,
Clip project based on By NHS and DOT, FHWA UA,

boundary list, NHS, FC FHWA FC MPO, Legislative /
Boundaries




NYSDOT Project Planner feeds locations into OPPM

Program Managers initiate a new project in the OPPM interface...

PRIMAVERA Fortfolio Management @ -
Status: O In Queue: 8,500 Actions; In progress: 5,081 Acfions; 47% compleied
Form: / 3. Project Detail Form v Item: O BY2253- VPP NY 245 Ontario C/L to Rushville 'B Data as of: | @ Today -
Form = [tem - Clipboard = Collaborate = View = User = Setup - x @ | | New - | Spelling | Print | Mail | Hint
General Cost Categories & Funding Events Cost & Funding SowiAccomplishments Project Det. .. Project Schedule Location Project Comments Fiscal Impacts Project Statuses
1. PIN 2. OPPM Internal ID
912643
3. GIS Landing
Project Planner URL Link: https://gissor.dot.ny.gov/nysdotprojects/?pid=912643

Project Planner URL Link View Only:

&
g GI5 Status GIS Status Date GISID Friendly Name | Asset Location Location 1D Begin Milepoint | End Milepoint | Total Lane Miles | Total Centerline GI5 BIN GIS CIN GIS SIN UTM Nerthing UTM Easting Is Interstate?
Element Miles
1 | Inser Jan 27, 2021 100198021 MY 243 33feb4d2-4302... 1 6.700 10.700 G.00 4.00 | - - - - - Mo
2 | Insert Jan 13, 2021 100198021 MY 245 e8fab45b-0b83... 2 0.000 6.700 13.40 6.70 | - - - - - | Mo
e POPULATE DATA BELOW ONLY IF THE PROJECT WILL NOT EE MAPPED IN THE PROJECT PLANMER, ===




NYSDOT Project Planner — Geo-Enrichment for Project Data

The “Submit to OPPM” button uses the identified location to generate:

ORACLE PRIMAVERA Fortfolio Management
Form: | [/ 3. Project Detail Form
Form = Item = Clipboard = Collaborate =
General

1. Base Year (SFY start)

2015

3. Planned Funding By Asset

‘# Match | Cost Category |Suppl... Planned
Group Seque..., Funding Date

1 - | SCOPING ; 0 | Aug 28 2018
2 - | PRELIMIMA... 0 | Jun 17, 2020
3 1| DETAILED D... 0| Jan 11, 2022
4 3 | CONSTRUCG... 0 | May 13, 2023
5 3 | CONSTRUC... 0 | May 18, 2023
il 2 | CONSTRUC... 0 | May 18, 2023
7 2 | CONSTRUC... 0 | May 18, 2023

Cost Categories & Funding Events

View = User =

-

Setup =

Cost & Funding

Item: | @ 102973 - ROUTE 4 OVER THE HUDSOM

S @

Total Planned | Fund Use

Funding By
160.00‘0.00
1,200,000.00
2,500.000.00
3,200,000.00
3,200,000.00
200.000.00
200.000.00

OMNST...
ONST...
OMNST..
OMNST...
ONST...
OMNST..
ON ST...

Federal
Fund Source|

NHPP
NHPP
NHPP
NHPP
NHPP

Federal Fund
Source Total

0.00

0.00
2,000.000.00
2,560,000.00
2,560.000.00
160.000.00
160,000.00

Fed - %

0.00

0.00
&0.00
50.00
50.00
&0.00
&0.00

State Fund
Source

SOW/Accomplishments Project Det. .

State Fund

Source Total

100,000.00
1,200,000.00
500.000.00
540,000.00
540.000.00
40.000.00
40,000.00

3. Scope Of Work - (Add "Primary Scope of Work” to only one row)

# Scope OFf Work Scope of Work Percentage Primary Scope of Work FMIS Improvement Types
1 Pavement Concrete Pavement Repair, Li... 20 | - 06 - 4R - Restoration & Rehabilitation
2 Pavement Mill and Fill 10 | - 01 - Mew Construction Readway
3 Pavement Single Course Overlay 50 | Primary Scope of Work 05 - 4R - Maintenance Resurfacing
4 Pavement Marking 10 | - 05 - 4R - Maintenance Resurfacing
5 Pedestrian Facility (Highway): Improve/R. .. 10 | - 28 - Facilities for Pedestrians and Bicycles
6 Pavement Mill and Fill 5] - 01 - Mew Construction Readway
7 Bridge: Deck Overlay or Rehab 5] - 59 - Bridge Resurfacing
3 Pavement Cold-in-Place Recycling w/Ov. .. 5] - 05 - 4R - Maintenance Resurfacing
9 Pavement Single Course Overlay 5] - 05 - 4R - Maintenance Resurfacing
10 - - - -
L Ddast Tedl UVETTIOE
2015 -
State - Include Planning | Fixed Amount . Location GI5 1D Beqin Ending |BIN/CIN/... I3 Scope Of Work FMIS Asset Location
% Marchiselli Target Indicator Milepoint| Milepoint Intersta... Improvement Element
100.00 | No Re;ional Mo - - - - - Bridge: Verlic...| 15 -Erelimin... -
100.00 | Ne Regional Mo - - - - - Bridge: Verlic...| 15 - Prelimin... | -
20.00 | No Regional Mo - - - - - Eridge: Verlic...| 15 - Prelimina...| -
20.00 | No Regional Mo 2 | 100366021 26.173 26.220 | 4001020 Mo Bridge: WVeric...| 14 - Bridge R...| T7f15edd-4d. ..
20.00 | Mo Regional Mo 1 | 100368031 0.000 0.058 | 4001020 | Mo Bridge: Vertic...| 14 - Bridge R...| 77f15edd-4d...
20,00 | No Regional Mo 2 | 1003686021 26.173 26.220 | 4001020 | Mo Bridge: Vertic...| 17 - Construc...| 77f15edd-4d...
20.00 | Ne Regional Mo 1| 100368031 0.000 0.055 | 4001020 | Mo EBridge: Vertic...| 17 - Construc...| 77f15edd-4d...
R
US.D Tt of Trar




Challenges working with the
Enterprise Linear Referencing System

= Complexities in the ELRS (Roads and Highways) extend into systems that leverage it:
» Route Concurrencies

» Unintended retirements

» Temporality (see below)

= FHWA maintains Project Locations on an annual HPMS snapshot of the LRS network.
» We are maintaining project locations on the current Milepoint LRS network

» Program Management sometimes needs to adjust Milepoint location to allow a
project to be accepted by FMIS




Q

US. Department of Transportation
Federal Highway Administration

Enterprise Data Management
Geospatial Data Warehouse (GDW)
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The NYSDOT System of Engagement Project

Goal: Make Commonly Requested Data Widely Available

Make data from NYSDOT systems of record and other
authoritative sources widely available through an ever-growing
library of maps, apps, and other data service




The NYSDOT System of Engagement Project

= 2018 — Redesign and build a robust NYSDOT Enterprise GIS System Environment

» Application Server Platform
» Geodatabase Servers (SQL Server 2016)

» Rearchitect Data Management and ETL

NYSDOT Programs, Regions, Staff Public i vt ot it
(NYS network, internet) (internet) 3
=
Bt Access from NYS Network or Internet
GIS Infrastructure Data Flow Diagram (PROD) -

Devces
£ # # 00T bt =T

Authentication System of Engagement
el i w NYSDOTPorial2 SoE /Publication 2 T
Directory

(USENYSOOTVE)  (Use Extemai viP)
ST T: A ol Arcgls.
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e
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Use, Update
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T NYsDOT Geospatial Data
w3 Warshouse
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PoranlL(s> . ' o Y Info, Maps, Analysis, Data
o
Auth: samt Enterprise GIS
File Systam Acxess / Shared Config Stors Web Services
e A e ==
PP SERVERS -
AreGIS Portal ArcGIS Relationl and MS5GL 2036 (HA) nernal v ofice
e New users Manage, Integrate/Join, Share
Datastore

auth: wa

3t

- Copy, Clean, Centralize
ST WS QL 2016 (HA) I Biz+Geo Data

Arccis Desktop
wsers

sz
sl WS enterprise
eas S8

- N e v BiztGeo Data
e e on 8 Enterprise
nstance z Data Warehouse (EDW,
o w ‘n Enterprise ETL Geodatabase(EGl(JB) )
g

Arcals.

VDI

el i ofice
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smans m ELRS PROD App Servom. Application: GIS Infrastructure

i [ ]

GDBsin RED

Tier: PROD
P
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The NYSDOT Geospatial Data Warehouse (GDW)

SQL Server instance with Individual Databases by Theme

Asset Database Environment Database

Framework Database Project Database

Maintenance Database

Roadway Database

ROW Database

Safety Database

;:

R
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The old way to build enterprise geospatial datasets

Geocode

o Develo i
Authoritative Key Develop Create P Join to — Publish tg
S EEWEIE Business Data SQL Code I\\A/?te"/'?héled Python e, Geodatabase USErs an

iew/Table apps
Record Code location PP

Custom code to maintain for each NYSDOT system of record

Too inefficient and unsustainable for enterprise data management




Documented business data ETL — Oracle Data Integrator (ODI)

e Advantages to an industry standard
Extract, Transform, Load Tool:

- “”\ o 227 | = Avisual, documented workflow
%ﬁ = Standardized ETL

= Efficient

= More Transferable

But ODI doesn’t do Esri geodatabases

= Doesn’t create the ‘ObjectID’
column (required in GDB)




Documented geospatial ETL - Esri Data Interoperability (FME)
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A standard to access authoritative business data

Geocode
Extract .
Authoritative Key O[;afle Load t:‘omttc;' Publish to
ata oa authoritative
SDENNOEN g ciness Data i location GDW users and apps
Record 8 Transform

GDB Replicate

* Visual, documented ETL processes
* Industry standard

* More easily maintained

|
R
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GDW Data Standards established

= NYSDOT worked with Esri during the System of Engagement Project to establish
general data standards for the Geospatial Data Warehouse

= Purpose: This document outlines the standards for NYSDOT System of Engagement
Transportation Geodata Warehouse (GDW) and includes standard best practices for
all databases. This document will provide a framework for creating new feature
classes, tables and feature services that will feed the GDW/Open Data Portal.

* Field Format Standards

e Standard Fields for Services

 Geometry Requirements for Feature
Classes

 Metadata Requirements




GDW Data Standards

= A guide for new datasets in
the GDW and a measure
for existing datasets

= Plenty of feature classes in
the GDW do not yet meet
the GDW Data Standards

= Sharing standards with NYS
GIS and ITS peers for
consideration in new layers
and IT systems.

APPENDIX A: SCHEMA STANDARDS FOR GENERIC FIELDS

FIELD NAME FIELD ALIAS FIELD TYPE LENGTH EXAMPLE NOTES
If dataset doesn't
need 2 address lines,
Addressl Address Line (1) Text 100 ) )
then just call it
‘Address’
Address2 Address Line (2) Text 100
AddressCity Address City Text 60
Only include if
[ d USA
AddressCountry Address Country Text 6 ana ;Icr Canada-based fields
Y exist in SoR data.
AddressState Address State Text 2
AddressZipCode Address Zip Code Text 10 01234-5678
Areaicre Area (Acres — UTMSE3- Dauble For polygon geometry
18N) only.
Area (Square Meters — For polygon geometry
AreaS Met Doubl
reaSquareMeter UTMB83-18N) ouble only.
. Area (Square Miles- For polygon geometry
AreaS Ml Doubl
reaSquareMile UTMBE3-18N) ouble only.
Generally, for use in
business data tables
_ _ Latitude Start (DD — only. Decimal degrees.
BeginlLatitude Double Where necessary,
WGS34)
could be
generated/updated
nightly during ETL.
Generally, for use in
business data tables
only. Decimal degrees.
. . Longitude Start (DD- Where necessary,
Bi L tud Doubl
egintongituas WG584) ouble could be
generated/updated
nightly during ETL
Decimal degrees.
Bridge Identifier
BIN BIN
Text 7 Number = NBI Field #8
R
US.D 1t of Tror
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The Roadway Data Mart (RDM)

Environment Database

Asset Database

Framework Database Project Database

Maintenance Database

Roadway Database

ROW Database

Safety Database

()
mmﬂm



Roadway Data Mart —
Current Roadway Systems

= Historically NYSDOT managed pavement and roadway inventory in the same in-
house system — NYSDOT Roadway Inventory System (2010)

= Now transitioning to Pavement Management in Agile Assets and Roadway Inventory
Maintenance in Esri Roads and Highways

Transactional Roadway Systems of Record — Through 2021

Roadway Inventory Traffic Monitoring

SR Database

Esri Roads and Highways

Milepoint LRS Network

(In-house Java app)

()

US. Depariment of Transportation
Federal Highway Adminisiration




Roadway Data Mart —
Geospatial data management with new capabilities

= NYSDOT would need to update the existing Roadway Inventory System warehouse to
meet new data warehousing needs.

= Designed to publish roadway data from two separate LRS environments

= Simultaneously support traditional reporting, business intelligence and GIS services.

Transactional Roadway Systems of Record — beginning in 2021

AgileAssets Traffic Monitoring
Pavement
Database

Esri Roads and Highways

Milepoint LRS Network
Roadway Inventory

Management System

()
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Roadway Data Mart —
The refresh process

(Job Execution Manager

Esri Roads and
Highways

e GP services

Job Execution Manager™ provides the
ability to schedule, manage, and execute
jobs using various workflows and chained
actions - providing a powerful and flexible
queueing engine across applications.

AgileAssets | ODI Roadway Data Mart (RDM)

PMS e GP services (Segment Analyzer

Segment Analyzer™ provides the ability to

ROa d Way Sta ge Data ba Se combine road characteristic data that has

been modeled in un-segmented relational

Tra ffi C tab}es into segmented tables based on a
M O n ito ri n g o O D I variety of methods.
Database

ODI and Esri GP services stage data RDM
Orchestrated dynamic segmentation creates tables and GIS layers

|
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Reporting and B

Desktop and Web GIS

Roadway Data Mart —
One authoritat
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N (387) (222)

(222) /

4
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L oo
/

222)

HPMS Sample Survey

(222)

RDS_STANDARD_FULL STG - &  RDS_STANDARD

Federal Aid Summaries

Opposing Primary Overlaps

Segment Attr - mile by type and dir _
Urban Ares Coge Extract

Jurisdiction Summaries

StateWide Station Header Single Columnar

222

StateWide Station Header Multiple Columnar
StateWide Station Header Multiple Report
StateWide Station Header Single Report
Station Header — Multiple

Station Header - Single Statewide
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GDW_Roadway.roadway.RDS_PROFILER_N_{
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GDW_Roadway.roadway.RDS_PROFILER_RA!
[Ty GDW_Roadway.roadway RDS STANDARD
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GDW_Roadway ROADWAY.RIS DOMAIN DI
GDW_Roadway ROADWAY RIS _FIELD DATA
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@ Editing Tools
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@ Server Tools
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@ Spatial Analyst Tools

@ spatial Statistics Tools

@ Tracking Analyst Tools

@ Workflow Manager Tools

591276.1206 4737370.2053 Meters

ive source for reporting and geospatial
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Jurisdiction:
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New York State Department of Transportation

Local Roads Listing
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Geocode: 0068
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100871 BEAVER RD BRADTHOLLOWRD  CR13 000 185 186 1 U 10 3 Nome a
100972 BETTSLA SR15T END 000 006 006 2 A 20 2 Noe 9
100873 BLUE FARMER LA SR443 END 000 043 01 1 U 12 3 Nome a
100974 BOERCHERLA SR443 END 000 034 034 2 U 14 2 Nome 9
100875 BOLSTERLA cRé END 000 080 050 1 U 13 3 Nome a
100978 BRADT HOLLOW RD PEASLEY RD SRa43 000 580 580 2 U 16 5 Nome 9
100877 BRIDGE RD BRADTHOLLOWRD 000 083 083 2 A 18 4 None a
100978 BROOKHAVEN DR CR14 SRa43 000 125 125 2 A 16 5 Noe 9 /%
250058 BROOKHAVEN EXT BROOKHAVEN DR SR443. 000 015 015 2 A 14 2 None 9
100979 BUSH DR CR303 000 075 ors 2 A 18 5 None 9
100981 CAMP LA DEAD END CR14 000 034 034 2 U 14 3 None 9
100380 CANADAY RD SCHOHARIE/ALBC ~ CR9BRADTHOLOW 000 041 041 2 U 18 4 Nome 9
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100086 CIRCLEDR CcRa02 000 018 014 2 A 15 3 None 9
100987 COOGAN RD CR1 END 000 030 030 1 U 10 2 None 9
100088 COOK HILLRD CR10 BRADTHOLLOWRD 000 196 196 1 U 12 3 Nome 9
100988 CRAIGLA SR1STA 000 051 051 1 A 12 2 None 9
100030 DUCK HILL RD GULF HILLRD BERNETIL 000 023 0 1 U 12 3 Nome ]
100981 DUTCH SETLMNTPT 1 KNOX TN LN KNOX TN LN 000 010 010 2 A 143 None 8
262758 DUTCH SETTLEMNTPT2 BERNE TNLN CcR9 000 005 008 2 A 143 None 8 >
DYERRD 5443 END 200 0 2 2 U0 3 hon 2 @
@ NYSDOT Maps & Apps X (B Pavement Viewer x o+ 5=
c a rtal 7 * »Q :
Apps Bl TSBookmarks [ Masps&Apps [] SoESAML [] EAM @ TSSAppMansger 4% Agile JRADsshboard ) ITSM L LATS [ PassagePoint - Login ¢\ Rising Geospatial-. () NYSDOT ProjectPla... [ NYS Brosdband Map »

Layer List
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NYSDOT Maps and Apps

Department of (o P
Transportation @ ~co-izesvc-

. .
= A combination of
d public
Flood Watch Viewer Maintenance Viewer Material Suppliers Viewer fa C i n g a p p I i Ca ti O n S
that provide easily
i = consumed
thoritati
) . .
Pavement Viewer Permits Viewer I n fo r m a t I O n
L]
Welcome to the NYSDOT Maps & Apps Portal. The purpose of this site is to make data from
NYSDOT systems of record and other authoritative sources widely available through an ever-
growing library of maps, apps, and other data services.

What's New? NYS Bike Route Viewer

ADK Travel Corridor Viewer Aviation Facilities Viewer Bridge Viewer Situational Assets Viewer Surface Waters Viewer Traffic Data Viewer

SEE INFO [ 7 oPENAPP [ SEEINFO [7 OPENAPP [7 SEE INFO oPENAPP 7]

A

T

— &\

Certified Business Environmental Viewer Facility Viewer
Enterprise Viewer Traffic Signal Viewer Winter Ops

NOTE: Winter Ops will return in the early Fall for
the 20/21 Winter season.

OPENAPP [/ SEEINFO [7 OPENAPP [7 SEEINFO [ OPENAPP [
| seEFo (7| openape [7 seewFo [7
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Traffic Signal Viewer — simple access to authoritative data

@ NYSDOT Maps & Apps

Apps ITS Bookmarks

Y Filter by Location
NYSDOT Region Number is

- empty -

County is

- empty -

Municipality is

Y Filter by Signal Features
Signal Type is
3-Color Signeal
Unility Company is
Netional Grid
Asintenance Responsibility is
- empty -
Owneris

- empty -

Responsible Entity is

Maps & Apps

X B Traffic Signal Viewer X +

C @ gisportal.dot.ny.gov/portal/apps/webappviewer/index.html|?id=cb5fc88fa7944832989f5fb71751aad6

Sof SAML EAM @ TSSApp Manager < Agile JIRA Dashboard ) ITSM L LATS @ PassagePoint - Login ¢4 Rizing Geospatial -..

s

Y ~ t + Wk Center Rd ’
» : feine Yy B
) :

Q } @
i \. 2 ) Grooms Rd , . ?

- (% : Mohawk
’;fv . W oban v o ] River
1o, o 2 e Central %

% Pl % S g Park P
o Gy % &

| Signal 01-11-71 wanort

Signal ID: 01-11-71

Region: 1 (Albany)

Location: NY 005 and Lishakill Rd
“Rte 5 (Central Ave) @ LISHAKILL
RD"

Colonie, Albany County

Signal Information:

7 SO ©
1

Signal Shop 1
Number: ’Q
Signal Type: 3-Color Signal /\.
.
“
Signal Purpose: Standard b . w
§ o3 |
. Responsible Entity: State Forces -'3‘, .1;»_4_,-
Albany ’ * Saring $1Rd
Pine Bush < . % Ay
. fi e | Zoomto ves o Rusal

[B NYSDOT Project Pla...

Traffic Signals

Traffic Signals by Signal Type
’ 3-Color Signal
‘ Beacon

Flasher

ITS Location

Master

Navigetion Lights

Street Light

Other

LA ZeR & X

DOT Boundaries

DOT Regions

DOT Residencies

O

All Traffic Signal Locations

Traffic Signals

[m}

* » 0

P NYS Broadband Map




Surface Waters Viewer — with Preliminary Screening

Summary
Name Count Area(acres) Length(mi)
Hydric Soils 7 1193 NIA
|
@ NYSDOT Maps & Apps X [ Surface Waters Viewer b4 + DEC Wetlands - Linear 2 N/A 0.10
DEC Wetlands - Polygon 2 0.41 NiA
i W viewer/index.html?id=af2 79423693 6
C @ gisportal.dot.ny.gov/portal/apps/webappviewer/index.htmi?id=af2af13852fe460794a69f3b501dc624 NWI Wetlands 4 113 NIA
HE Apps ITS Bookmarks Maps & Apps SoE SAML EAM e TS5 App Manager -iF Agile JIRA Dashboard {3 ITSM I_ LATS @ PassagePoint Tidal Wetlands 0 0 MNiA
DEC Wetlands 100-foot-buffer 2 2.00 NIA
APA \Wetlands - Linear 0 N/A 0
APAWetlands - Polygon 0 0 Ni&
Stnfrﬁwat*!' APAWetlands - Linear Cover 0 NIA 0
n Durfall Inyen Types
! ‘Wetlands Screening *x
E || APA Wetlands - Cover Types 0 0 N/A
. Report @ 303(d] List 34
1] — i . - ]
{ ok ArmeidTES s 3034 Liss L Hydric Soils
b i L # | Map Unit Symbol | Component Name Hydric Rating Drainage Class Hydrglrc[:;%l; sl Arealacres)
) 303(d]} Share] 1 |Co Covington Yes Poorly drained D 10.48
ST - il 2 |Wa Wayland es Poorly drained B/D 0.79
L Wetiinds - Pebmon (2] ¥ . 3 |HvC Madalin Yes No Data No Data 0.66
i TMDL Basins|
R - i DEC Wetlands - Linear
— e : i # LENGTH Wetland ID Class Length{mi)
[+ ‘etlanda 100-foct-buffer (2;
""" - - 1 222081005859 HN-105 1 0.05
[+ Hnch Jnea® e i 1] Water and 2 |3088.30004883 HN-105 1 0.05
. A DEC Str
[ 4
/A i DEC wild Rivars #
— |
DEC Wild Rivers Lang lsland |
I I
||
L | — |
= ! Mussel Stream
|
. DEC Lekes/Ponds
¥ 100:¥zzr Flacdzlzing
! Comatal fems Boundary
1 |
D45 & 4 Cosatz| Hebiets

| -73.854 42 343 Dagrocs




Pavement Viewer

d - [55] X

° NYSDOT Maps & Apps x B Pavement Viewer X -
c 8 gisportal.dot.ny.gov/portal/apps/webappviewer/index.htmi?id=2a62e57adb9744df8f4105ab38736e43 e o » e :
5 Apps ITS Bookmarks Maps & Apps SoF SAML EAM @ TSS App Manager &0 Agile JIRA Dashboard ) ITSM | LATS [& PassagePaint - Login »

= |RI

International Roughness Index (IRI)

= Pavement Score

Aversge IR

Wery Rough (220+]

= Rough (171 - 220]

4 = Work Orders

Emooth (81 - 120}

Rl

Click the “Select location” button to activate the tool Then click on the mep to set the location.

oy Smasth [0 - £0)

Last Work Type

e = Projects

Preventive Maintenance

FITT™ Department o
S Tearmperae

Reconstruction

<) p— = NYSDOT Photolog

Moo T

Bsioe D

Lt A &
MMamzure - | e | BROOME | o1 | usof1 | P I o1 | 10CO32011 | 2 u} l:_‘ R |
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D wirEa T AN
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“Mormingsde LT

0.2mi (7 Hider Fark “gpormingside U
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Reusable authoritative data services

= O s
@ NYSDOTMz X @ Folder/ x +

&« C & gisportaldot.ny.gov/hosting/res... ¥ M o :

i Apps ITS Backmarks Maps & Apps SoE SAML 32

Published from
the GDW

ArcGIS REST Services Directory

Home > services

JSON | SCAP

Folder: / ...and reused
across

applications.

Current Version: 10.71

View Footprints In: ArcGIS Online Map Viewer

Folders:

s Assets Maintenance Viewer Material Suppliers Viewer NYS Bike Route Viewer

+ CulturalResources
+ Envirocnmental

* Facility

+« Framewaork

+ Hosted

+ Maintenance

s Photos

* Projects

+ RightofWay ..
- Roadway_s Pavement Viewer Permits Viewer Surface Waters Viewer
« Safety

Structures

+ Utilities

R
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App Data Details document source and update frequency

Data Details - Winter Ops

Data Summary

The table below is a summary of the data in the Winter Ops application

Layer Source Update Frequency (Last
Update)

Snow Plows Verizon, LiGO, Web Tech & | Real Time
Samsara AVL

Help Trucks - Networkfleet Verizon Networkfleet AVL Real Time

511NY - Accidents/Incidents 511 NY Real Time

511NY - Cameras 511 NY Real Time

511NY - Closures 511 NY Real Time

Winter Travel Advisory 511 NY Real Time

NOAA nowCoast Radar NOAA Real Time

NDFD Snow Fall Prediction National Weather Service Hourly

NWS Forecast National Weather Service Real Time

NYS_Mesonet NYS Mesonet Real Time

NYS Boundaries NYS GIS Program Office As Needed

DOT Boundaries ITS Transportation GIS As Needed
Group

REDC ITS Transportation GIS As Needed
Group

Snow Plow Beats NYSDOT Transportation As Needed
Maintenance

Salt Stockpile - Capacity Available NYSDOT Transportation Nightly
Maintenance

World Traffic Service Esri, HERE Real Time

Data Details — Flood Watch Viewer

Data Summary

The table below is a summary of the data in the Flood Watch Viewer

Flow

Layer Source Update Frequency
(Last Update)

Bridges e NYSDOT Bridge Data Information System Nightly

* Structures Inventory Group Bridge Feature Class
Flood Watch and Debris Prone ® NYSDOT Bridge Data Information System Nightly
Bridges e Structures Inventory Group Bridge Feature Class
Large Culverts ® NYSDOT Bridge Data Information System Nightly

* Structures Inventory Large Culvert Feature Class
Debris Prone Large Culverts ® NYSDOT Bridge Data Information System Nightly

e Structures Inventory Large Culvert Feature Class
DOT Regions ITS Transportation GIS Group As Needed
DOT Residencies ITS Transportation GIS Group As Needed
Metropolitan Planning Organizations | ITS Transportation GIS Group As Needed
NOAA Radar Imagery NOAA Real Time
NWS River Gauges National Weather Service Real Time
NWS Watches and Warnings National Weather Service Real Time
NYS Civil Boundaries NYS GIS Program Office As Needed (2018)
NYS Streets NYS GIS Program Office Weekly
REDC ITS Transportation GIS Group As Needed
Reference Markers Enterprise Linear Referencing System Nightly
River Forecast Center — Hourly National Weather Service River Forecast Center Hourly
Quantitative Precipitation Estimates
USGS — WaterWatch Hourly Stream USGS Hourly

Waterways and Watersheds

Esri World Hydro Reference Overlay

As Available (2018)




Service and Source documentation maintenance

Service Name: Traffic Signals

Rest Endpoint: https://...dot.ny.gov/hosting/rest/services/Assets/Traffic_Signals/MapServer
Manager: https://....dot.ny.gov/hosting/manager/#f=Assets

Apps: Traffic Signal Viewer

Supporting Pro Project: \\...\ProProjects\ Internal SOE\Assets\TrafficSignals.aprx

Layers:

ETL Type: ODI + Data Interop

Source System: Ca rtegraph Map Service Layer GDW Geodatabase Object (Feature Class/Table)
Traffic Signals (0) GDW _Asset.TrafficSignal

Source Table Name(s): See ODI job

ODI Job name: CG_TRAFFICSIGNAL

ODI Job Scheduled Time: 4:00am

ODI Output Table Name(s): GDW_Asset.CG_TRAFFICSIGNAL
Brief overview/description of ODI Job: Combines multiple attributes from Cartegraph tables into a single CG_TRAFFICSIGNAL table.

FME/Python Job Name and File Location:

*D:\Jobs\GDW _ Asset\TrafficSignals\TrafficSignal_Cartegraph_GDW.fmw

FME/Python Input(s):

*GDW_Asset.CG_TRAFFICSIGNAL

FME/Python Output(s):

*GDW_Asset.TrafficSignal

Scheduled Task Name: Traffic_Signals

Scheduled Task Time: 4:30am

Brief Overview/Description of FME/Python: This workbench pulls the output of Traffic Signal data from CarteGraph created by ODI. It performs some
cleanup and standardization of attribute names and data. Builds point geometry based on valid UTM X/Y pairs and writes them out to a feature class.
Additional notes are annotated within the workbench.


https://gisportal.dot.ny.gov/portal/home/item.html?id=a3dd8d243ce94039992be1bb70994661
https://gisportal.dot.ny.gov/hosting/rest/services/Assets/Traffic_Signals/MapServer
https://gisportal.dot.ny.gov/hosting/manager/#f=Assets

Lessons

= A System of Engagement can be an effective vehicle toward better and more
sustainable data management and governance processes.

» A few useful app examples allow stakeholders to recognize value of sound
data management practices

" Go in with eyes wide open. Developing and maintaining a System of
Engagement is a major commitment for decision makers, subject matter
experts, users, GIS and IT resources.

= Be flexible and transparent. There will be times when the desired data

management practice falls victim to reality...data quality problems, schedule
conflicts, resource issues.

» There will be an opportunity to revisit it.
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Enterprise Linear Referencing System
External System Integrations

Enterprise Asset Management
Program (EAMP)
(PMS, SMS, MMS, Portfolio Mgmt)

Crash Location, Evalutation, Analysis
and Reporting (CLEAR)



Pavement Management System

= Pavement Management Database and Analysis

» SoR for Pavement Condition Data

= Pavement Performance Analysis

Work Program Management

Finest
Partition

* Dynamic Agoregation
* Exclude Bridge sections

= Pavement Score Generation

» Decision Tree Compute
Sectioning S
» PCl at a later date ctiomng oRe —
Additional Aggr. by
Condition Inventory Surface Score
= Network Optimization Data Attributes

()
mmﬂm



LRS Gateway — and external ELRS integration

= Updates the EAMP LRS network and external events maintained inside the system

* Provides the common location reference for asset data within the Enterprise
Management System

R&H
REST API

=

sty

LRS Gateway Interface Methodology

Integration Layer

Make calls to
LRS system
processing results
to buffer tables

Buffer Tables

AgileAssets
Asset Management
System

Review results
before making
changes to
production data

» Pavement
» Structures

» Roadside Assets

R
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Structures Management System

= Bridge Data Information System (BDIS)

= Secondary Structural Asset Inventory and
Inspection

»

»

»

»
-
D




Structures Management System

Bridges & Culverts » 0S5+

Secondary Assets v

Reports » Utilities » Setup »

#  Structure Manager > Bridges & Culveris > Bridge Inventory :mﬁ

Entar BIN Here:

Select BIN  Action= ¥ = 52

Insert New Inventory Record  Cancel Edits

BIN = Region = | County

- S P e

| 3
<< < . > »> Rows 1-1 of 1 total rows

BIN: 1002622 Featura Carried:

General | Inspection Bridge Safety Summary of Changes

871 87111082008

Submit Inventory

Feature Crossed:

5 511141049

B save Data

Date Updated:

C Retrieve Data

5/30/19

Feature Carried  Actions ¥

Identification | Structure Details = Safety/Utilities = Posting

Feature Carried

eature Crossed = Span Inventory = SSU inventory = Work History = Photographs

Border Bridge  Proposed Improvement

* Feature Number * Feature Over Under On Bridge Feature Type
1 1 - Feature camed on the bré_due _1'I - Interstate
Feature Description Secondary Description Milepoint

871 87111082008 MORTHEND 20.58
Overlap Route 2 State Highway Number Highway Type

. -54"-12 1 - Interstate
Federal Aid System Feature Functional Classification Toll Type

02 - Interstate, Urban, Open to Traffic

11 - Urban - Principal Arterial - Interstate

3 - On a Free Road or Non-Highway

National Highway System Feature

Historic Bridge Data | Subsets NBI ltems = Location

1 - Bridge does carry a route on the NHS

Overlap Route 1

Route Description

1 - Mainlina

Strategic Highway (STRAHNET) Designation

1 - The Fealure is on an Interstate STRAMNET route.

Future Annual Average Daily Traffic (Vehicle Count)
70495

Maximum Vertical Clearance (in)

Future Year Recorded
2038

Minimum Vertical Clearance (ft)

Annual Average Daily Truck Traffic Percentage

7%

Minimum Vertical Clearance {in)

National Network for Trucks Feature Number of Lanes Lane Count on Left Side Lane Count on Right Side
1 - The Feature is part of the National Network For Trucks 4 U] 4

Lanes Vary Code Minimum Lane Width (1) Annual Average Daily Traffic (Vehicle Count) AADT Year

2- I-‘iﬁm!ﬁer t;l ianes or-i'ra(:'ks G-OE'S I‘M)T vary -11. 3 59525 2;0.13

Maximum Vertical Clearance (ft}
99

Total Herizontal Clearance (ft)

]

Detour Length (mi)

1

<< < . » »» Row 1 of 1 total rows

29

* Predominant Feature

o

99 744
User Update Date Update
IMPORT_2518 709

LT
(& ]

R
US. Depariment of Transportation
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Structures Management System

ridges & Culverts » 0SS«

Enter BIN Here:

Select BIN  Actions v = 32

Insert New Inventory Record  Cancel Edits

BIN = Region = | County

- B A, P

{ k
&e 2 - » »> Rows 1.1 of 1 total rows

BIN: 1002622

General | Inspection Bridge Safety Summary of Changes

Feature Carried:

871 87111082008

Submit Inventory

Feature Crossed 5 511141049

E) save Data | Retrieve Data

Date Updated: 530/19

Identification = Structure Details =~ Safety/Utilities = Posting | Feature Carrieql Feature Crossed

Feature Crossed Actions v

* Feature Number

2
Milepoint
49

Route Description

1 - Mainline

Strategic Highway {STRAHNET) Designation

* Feature Over Under On

an Inventory ~ SSU Inventory  Work History  Photographs — Border Bridge

Bridge Feature Type

2 - Fealure passes under the bridge

09 - State Highway

Proposed Improvement | Historic Bridge Data  Subsets = NBI ltems  Location

Feature Description
5 511141049

0 - The Feature is not a STRAHNET route.

Maximum Vertical Clearance (ft)

State Highway Number Highway Type Secondary Description
176 - 3 - State b
Federal Aid System Feature Functional Classification Toll Type
54 -_Otn;Fem;al-.quu Primary, Urban 14 - Urban - Other Principal Arterial 3 - On a Free Read or Non-Highway v
National Network for Trucks Feature Number of Lanes. Minimum Vertical Clearance of Lift Bridge (ft)
1 - The Feature is part of the National Network For Trucks 8

Maximum Vertical Clearance (in)

Minimum Vertical Clearance (ft)

Minimum Vertical Clearance {in)

15

Total Horizontal Clearance (ft)
95

AADT Year
1999

Navigation Agency Control

M - Bridge is not over water

Bank Protection Type

01 - No Bank Protection

Predominant Feature
I

<< < . > »> Row 1 of 1 total rows

9
Minimum Horizontal Clearance Left (ft)

&

Future Annual Average Daily Traffic (Vehicle Count)

35057

Maximum Vertical Clearance Navigation {ft)

15

Minimum Horizontal Clearance Right (ft)
> :

Future Year Recorded

2019 -

Minimum Navigation Horizontal Clearance {ft)

3

Annual Average Daily Traffic (Vehicle Count)
25041
Substructure Protection Type

M - Navigation Control item coded 0, or Feature not a wate

Stream Bed Material

0

Current Velocity in English Standard

0

Factors Affecting Stream Flow

1 - No Watenwvay -

Detour Length {mi)

]
User Update
LLFULFORD

1 - Not Applicable

Date Update
Rl

0

=R
L&}

R
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Maintenance Management System

= Daily Maintenance Work Reporting = Signal Crew and Signal Lab Management
= AVL Integration
» = Snow and Ice Operations
= Mobile Data Collection

= Time and Attendance Reporting
= Secondary Assets

= Work Management

»
»
»
|
R
LS. D 1t of Trar




Maintenance Management System

Table Of Contents

g8l

5 2 Layers
[ ReferenceMarkers
[=] ADARamps
L]
=] Dropinlets
L ]
[=] Signals
.
=] Signs
.
(=] Bridge
.
= O Latest Milepoint December
— <all other values>
ROADWAY TV, DIRECTION
— Roads P
Roads R DMNE
== Ramps
= Routes P
== Routes R
re Mot in RIS
= [} Milepoint
-
= O 2016 Pavement

= O 2017 Pavement

= BridgeDecks
-

=] DrainageDitches
=

=] Guiderails

=] Medians

=] MoiseWalls
-

=] OnRouteParking

=] RetainingWalls

= 1 RumbleStrips

=] Shoulders

=] Sidewalks

A Identify

Identify from:

Field

SIGN_WIDTH
SIGN_TEXT
SIGN_SUPPORT_TYPE
SIGN_HEIGHT
SIDE_OF_ROAD
Shape

ROUTE

REGION
PANEL_HEIGHT
OFFSET
OBSTRUCTED _VIEW
OBJECTID
NUMBER_OF_POSTS
MUTCD_STANDARD_SIZE
MUTCD_SHAPE
MUTCD_MNAME
MUTCD_CODE
MUTCD_CATEGORY
MP

LONGITUDE
LATITUDE
IVISION_IMAGE
ID_SIGM_ASSEMBLY
1D_SIGN

GISID

FILENAME

DIR

DATE_

COUNTY
COMMENTS
COLLECTIONTYPE

<

i

<null

RECTANGLE
PEDESTRIAN SIGNS
R10-3E
REGULATORY
13.127
-75.916003
42,103401

https: {fs3.amazonaws. comny 17-85082Rearl eftf17510YT2V70/00001 &
39156

39156

100032011
7510Y12V

P

5/1/2017

BROOME

Identified 1 feature

Q
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Secondary (Roadside) Assets
— authoritative location is geometry

" Drainage Systems (linear)

* Drainage Systems (point)

= Facilities

" Guiderails

= Sidewalks / Ramps

= Sign Supports and Panels

= Signals

= Small Culverts

= Audible Roadway Delineators
= Retaining & Noise Walls

Manholes

US. Depariment of Transportation
Federal Highway Adminisiration



Secondary Asset Workflow

ArcGlIS
Enterprise
ELRS and
System of
Record

Transactional
Geodatabase

System of Record
(SoR)

Derive
Current
LRS
Location

ArcGlIS
Enterprise for
System of
Engagement

Geospatial
Data
Warehouse

System of
Engagement (SoE)

AgileAssets
Enterprise
Asset
Management

AgileAssets
EAM DB
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Crash Location, Evaluation, Analysis and Reporting (CLEAR)
ELRS integration

= Using a annual report version of the Enterprise Linear Referencing
System.

" Crashes are automatically located on the Milepoint LRS network based
on the date of the crash.

* The roadway inventory is used to apply roadway and traffic information
to each crash to support evaluation, analysis and reporting.

= A subset of the roadway inventory attributes are dissolved to form the

network of “facility types” as specified in the FHWA Highway Safety
Manual methodology.




Crash Location, Evaluation, Analysis and Reporting (CLEAR)

n: 15000866

CLEAR Intersection Inventory Maintenance

Milepoint LRS network
provides the basis for
intersection maintenance

Defines new intersections

Used to define intersection
approaches and associate
supporting inventory and
traffic data.




Total Miles Non Local Paved Roads Local Paved Roads’ Unpaved Roads
113,916 36,982 66,902 10,032
MIRE FDEs c i ge - | C i ge- | C i ge- | C i ge- | C i ge- | C i ge -
State Maintained® Non State Maintained State Maintained® Non State Maintained State Maintained® Non State Maintained
| E A R IVI | R E Ea n Miles - 15,698 21,284 726 66,176 64 9,968
’ ’ TSM can derive
Segment Identifier (12) from HDSB, LRS | 100 100 100 100 100
or TSM data?
Route Number (8) HDSB 100 | 15675 | 1000 200 | 795 [100.0
e Route/Street Name (9) HDSB 100 | 15698 | 100.0 | 100 | 21284 |100.0
TSM can derive 2
’ v
Federal Aid (21) /Route Type (22) from s ot | 100 m
.. TSM can derive
Rural/Urban Designation (20) from s data | 120 100 100
Surface Type (23) HDSB 100 | 15698 | 100.0 | 99.8 | 21284 |100.0| 314 | 693 99.5 | 66161.0 | 100.0
o . TSM derived
Begin Point Segment Descriptor (10) fromthe s | 100 100 100 100 100
v ] TSM derived
End Point Segment Descriptor (11) from RS wp? | 10 100 100 100 100
TSM derived
[y from tRs mp2 | "% N/A N/A
Direction of Inventory (18) TSM 100
Functional Class (19) HDSB 100 | 15698 [100.0| 100 | 21284 [100.0| 100 [ 726 [ 100.0 [ 100 | 66176 | 100.0 | © 64 1000 [ 0 | 9968 [100.0
HDSB -
HPMS/MIRE
Median Type (54) tibute | 998 | 15688 987 | 21022
differences
TSM can derive N/A
L]
Integration of the ELRS and CLEAR
. TSM can derive
g One/Two Way Operations (31) from s | 100 /A
L] L] L]
Number of Through Lanes (31) HDSB 100 | 15698 [100.0 | 100 | 21284 |1000| 100 | 726 | 2000 | 100 | 66176 | 1000
Insiae o e WIII alloOw T10r
Average Annual Daily Traffic (79) TEYe (e 15610 843 | 17956 29 | 128 168 | 11196
. paved roads
AADT TBD
re O r I l l [AADT Year (80) HDSB 15610 843 | 17956 N/A - Why not?
Type of Governmental Ownership (4) HDSB 100 | 15698 | 100.0 | 100 | 21284 |100.0| 100 | 726 | 100.0 | 100 | 66176 | 1000 | © 64 | 1000 | 0 | 9968 |100.0
Unique Junction Identifier (120) TSM Derived | 100
Location Identifier for Road 1 Crossing Point (122) LRS MP?
Location Identifier for Road 2 Crossing Point (123) LRS MP?
|!ntersection/Junction Geometry (126) TSM 100
Traffic Control (131) TSM 100
HDSB
AADT for Each Intersecting Road (79) TSM-Local | o | q04| 2 N/A N/A
paved roads
AADT TBD
HDSB
AADT Year (80) TsM-Loaal |, 1 04| 2
paved roads
AADT TBD
Unique Approach Identifier (139) TSM Derived
Unique Interchange Identifier (178) TSM Derived | 100
Location Identifier for Roadway at Beginning of Ramp
) 2 LRsmP? | 100
Terminal (197)
Location Identifier for Roadway at Ending Ramp Terminal
s LRsMP? | 100
(201)
Ramp Length (187) HDSB 100 | 1775 |100.0| 200 | 24 | 1000
CanTSM derive
. . . . . . . Roadway Type at Beginning of Ramp Terminal (195)° from HDSB 100
HDSB Collects this data - Some data items may be slightly different then the MIRE requirements. Other may need simple translation data? Freeway? N/A N/A
This data should be able to be derived/translated from HDSB, LRS, or TSM data CanTSM derive
. Roadway Type at End Ramp Terminal (199)° fromHDSB | 100
TSM to collect/develop this data data? Freeway?
This data is not collected and plans have not been developed to collect/derive it Interchange Type (182) ™ 100 100
o [Ramp AADT (191) HDSB 804 | 1640 507 [ 10
- Current Values less then 100% Year of Ramp AADT (192) HDSB 804 | 1640 507 | 10
Functional Class (19) HDSB 100 1775 100.0 | 100 24 100.0
Type of Governmental Ownership (4) HDSB 100 | 1775 [100.0] 100 24 [1000]

()
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Summary

" The Enterprise Linear Referencing System is realizing its vision as a common location
reference for the agency...over time, through persistence and coordination

= A cooperative data governance structure is helping guide investments in NYSDOT's
mission critical programs and systems

= A System of Engagement Program generates interest and support for investments in
better enterprise data management

= Give authoritative data back to end users in a meaningful way
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AGENDA

= Qverview of the FDOT data governance
initiative: ROADS

= Description of the current state of the LRS
= Description of the future state of the LRS

= How current and future states relate to the
spatial data governance components




ROADS: Background

2014: Agency-Wide Analysis

IT Strateqic Plan — FDOT undertook an initiative to develop an
enterprise-wide Information Technology Strategic Plan.

IT Assessment - The Office of Information Technology (OIT)
sponsored a critical assessment of the Department’s information
technology capabilities, personnel and infrastructure.

Technology Alignment - The intent of the process was to align the
Department’'s technology assets with its functional business units.

2015: ROADS Introduction

ROADS - In March 2015, the Reliable, Organized, and Accurate Data
Sharing (ROADS) Initiative began.

Goal — The goal of the ROADS Initiative is to improve data reliability
and simplify data sharing across FDOT to have readily available and
accurate data to make informed decisions.




Lack of
Sustainability

A data driven
agency (ex. Big
Data) poses new

challenges.

Person-to-

Limited or No
Standardization

The extensive
amount of effort
required to match up
information from
multiple data
Sources.

Extensive Manual
Processing

A prevalence of
manual, home grown
processes forcopying
and transferring data
(ex. spreadsheets)

Person Sharing

A heavy reliance on
getting data from
Individual(s) instead
of accessing data
directly from
applications and
reporting tools

ROADS: State of the FDOT Data rnn’ig‘éh#ﬂg
T avssast o ACTION




Data organization

inconskstencies across | Lack of consistent data Data Steward Warking Cuplicate daia Bysbam inbegrakon
SharePoint and local controls Groups LA entry timing
drivies
Technical Group e G Data Integratic aster Da
Gaps - : A nage r
Network bandwith | “eienge ol federsied Meeting and formal | Mentification of docision- inconsistent data Unchear system data
isSues st communications miaking processes enlry rules definition

Mead to refocus culure p
Engneering cullure Ciearly defined business from cobectng data Meta data reposiory is | Meta daba repository is
d-l'hlﬂ»ﬂhm mnd fechnical data rokes exploting data o difficiat o BCcnss difficull 1o use

. Meda data repository
Challenges wih trustng Distrust of racizaton s
dala standardizalion process | i uet getting underway [ related appication data | required data elements

Lack of consistency of | Need for “one
malching identifiers hﬂmw

ROADS: Gaps Analysis weg | Souson coorsnaton

FDOT
Information
Gaps
e I Lack of effective master | L8k of effective Lack of effectve [l Unclear on what reports 1o e
. R e innovation escalaben enferprise change use and unsure where o | Neegration



Ensuring information is secure, accurate, reliable and at the
appropriate level to empower you do your job better.

Reliability

Providing the ability to access relevant business data more quickly
and efficiently by knowing where to find it.

Accessibility

Reducing the amount oftime to locate the data you need and more

Timeliness time to analyze the data.

T Effectively sharing information across our organization to enable
PrOdUCtWItY better and faster decisions.

Integration Enabling a greater capability to link data together from different R OA D S : B e n efl t S

Districts, the FTE, functional areas and systems.

Rhen'_lovin?_b?rriers_currently in place that prevent the efficient tO E nte r 9 rl S e
sharing of information.
Governance

FDOT\) ADS
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RELIABLE, ORGANIZED, ACCURATE DATA SHARING
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ROADS: Solutions

P,

~ Implement
“ Architecture

‘ Address Bandwidth
ﬁ Issues

S Establish Data
?f\_ Awareness

-/ Moveand
- Synchronize Data

| SU.G

l_: Enable Data
-~ Consistencyand

:'F*:‘ Accountability

- Reporting

'rh Institute Enhanced
~_ Capabilities

Implement Solution
“ . Management

|
\r’— Implement Change
«==, Management

‘ —  Implement
++ Organizational
— = Alignment

fa

~ Streamline Data

“~  Security
[

~ ImplementData

/. Governance




Governance

e
Change Manage“‘aﬁ

=1

-
g
o
=
=
L
3
1]
'+
2]
3

’r‘ffﬂ

Component Model

Effective data governance
programs have many processes

Each component is critical to the
overall success of the program

The inner components are related

To achieve success, all
components must be addressed

. (rors-Asje 2,
« CGapj %,
Pitay, Fro, i,

* Envi G,
'm“'”en@/l%ﬂa

Spatial & Linearly
Referenced

g

v

.

Information

. Requirements
Data Quality a Data

& Readiness Modeling
for Use

Temporality, i Data
Versioning & Preservation
4

Metadata : SPATIAL
DATA
Authoritative =4 v GOVERNANCE v oo
Data Sources I?at‘a
Management Sharing

) Data
Data Analytics

Integration &
Platform Interoperabili
Engineering

Platform
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ROADS: Projects




The Business Intelligence/Data Warehouse provides the tools and ca
improve the quality and accessibility of FDOT's data.

The Enterprise Correspondence Tracking System, powered by Gov(Q,
online requests, report issues and access self-help resources.

The Electronic Document Management System, powered by eDOCS
storage, searching, and retrieval of documents and associated metac

The Identity Access Management and Governance will help to ensure
] : to resources across our diverse technol environments.
ROADS: Projects o

The Integrated Roadway Asset Identification System will incrementall
Roadway Characteristic Inventory, technical architecture and busines

The System of Engagement provides a single enterprise view where
partners can consume, analyze and contribute to enterprise data.

The Website Content Management System provides authoring, collak
administrative tools to create and manage website content.

The Work Program Integration Initiative is a commercial-off-the-shelf
support the FDOT work program.
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Linear
Referencing

= Feature dataset in Oracle

Data In

System (LRS)

Maintained with custom tools
in ArcMap

= Edits coordinated with the
FDOT District offices using

e MyFloridalLRS
DISTRICT: CO A SORT BY: Date -
Assigned to Me:
Ess-w Active pr#Sos QA/QC m D2_013 QA/QC
10/13/2020 10/12/2020 10/12/2020

LRS

Total

RO ——————

Total

LRS

LRS

Tota

R ——

Tota

Vodified: Age: Modified: Age: Modified: Age:
10/13/2020 11days .. 10/12/2020 8days ... 10/12/2020 14days ..
Draft:
m KP#504 Draft g 5540 Draft KP#506 Draft
10/2/2020 10/8/2020 10/7/2020
LRS LRS LRS




Spatial Data Factory
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Key Governance Cnmp@ents
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I Information REqUifEmEf"&S

& Interoperability
g Piatforms
s Platform | y
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Utilizations of the LRS

Planning — Use the LRS in conjunction
with future alignments

Traffic — Locate traffic data by roadway
ID and milepoint using the LRS

ITS — Uses the HERE network

Safety — Locate crashes by roadway ID

and milepoint using the LRS and the
HERE network

Travel Demand Forecasting and
Modeling — Considering which
network(s) to use (LRS, ARNOLD, HERE)
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Additional Use Cases
el

"o

Local Agency Program
Programming Freight
Network Project
Prioritization

Multimodal Data
Analytics

Freight Facility
Analysis

- [ - TN -

Truck Parking

RCI Inventory

oy | L
- - —

Key Governance Components

Information Requirements J
L n & Interoperability

Pavement Condition

Survey

Emergency
Management

Designations and
Transfers

h‘s“‘ . .:

Asset Management




ARNOLD

Merger of the current LRS with the latest
Census TIGER data into one dataset

Key Governance Compaonents

o

-—

Information Requirements
i Hig Sources Management

EeEration & Interopeability

.



MODITIES

Integration with e
External Sources

’7///\\\% IHS Markit e Bureau of Transportation Statistics
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e Spatial data will be comprised of feature
classes within Roads & Highways.

* The LRS will establish the milepoint
measures for the events.

ARNOLD implementation within Roads
& Highways is possible in the future.

Esri Roads & Highways
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Warehouse .

Analytics
Data Warehouse /.

Connecting business areas '

using linear referencing and Data Mining
BI/DW e.qg., construction
plans.

Event data may be stored in
the Department's new data
warehouse.
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Part of an agency-wide initiative to provide guidance
for the data life cycle. Due for publication in 2021. VISUALIZATION



Conclusion

ADS

"T-- CTION

= There is a lot going on at FDOT! ROADS, BI/DW, GANIZED, ACCURATE DATA SHARING
IRAIS.

= The ROADS initiative continues to promote data
governance throughout the Department. We have a
great foundation upon which to build.

= The FDOT LRS is going to change; this would be the
time to ensure spatial data governance in support of
the ROADS initiative.

= The pooled fund study can help ensure that FDOT is
implementing the necessary components for spatial
governance while providing insight into Roads and
Highways.
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Next Steps
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Next Steps: AEGIST Events & Goals in 2021 A -

Temporality, = Data

_ Versioning & \ . Preservation
DATA

Spatia| Data Webinar Webinar PFS States Authoritative _ -
DataSources ] Data
Governance & : ; 2 - Pﬁer Management | e
Management (Today) el 1t U
Data Analytics Integration &
PFS GIS-T 2021 Platform Data Interoperabilit
. States Workshop E"gia"e{fr'inf'g
Spatial Data QTR g Platf
Modelin HPMS, BIM
& Meet Governance . .
workshops) AEGIST is a Multi-Year
Spatial Data PFS PFS FHWA & States led PFS
Integration & Sg"Tt:S Sg‘Tt;S Project focused on
Engineering Meet Meet Enhancement of Spatial
GIS-T PES Data Management and
Spatial Data Session States Governance Practices at
Analytics Present I\C/i:t Transportation Agencies

-
. .. ] ()
Event Details: www.gisintransportation.com hop—
Highway




Status of Activities as of: Feb 10t", 2020

AEGIST Implementation Activities at PFS States

. | cA|CT[GA[ID| TN |PA| OH | Ks | AZ | NC
Spatial Data Governance, Management @ @ @ @ @ @ @
Strategy, Roadmap, Metadata, Data Portfolio & Library, Workshops
Spatial Data Modeling
Roads Data Modeling & Business Rules @ @ @
DOT, Federal, Local: HPMS, ARNOLD, NG911
Intersections Data Model @
HPMS 9.0, MIRE, GDF, IFC Roads Based

Data Quality Automation @
HPMS, MIRE & Assets

Spatial Data Integration and Engineering

Roads Data Integration, Authoritative Data Mgmt. @
DOT, Federal, Local Roads Data Sharing & Federation

Road Network and Events Data Publication: Pilots
Data Model for Data Warehouses. Data Models & Engineering in Data Hubs

Spatial Data Analytics
Spatial Statistics, Econometrics, Al/ML, Optimization @

Descriptive, Diagnostics, Predictive and Prescriptive Analytics; Image Analysis
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