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Learning Objectives

1. Identify effective data governance
techniques

2. Discuss data governance and how it
applies to all modes of transportation
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Possibilities of Strong Data Governance in |
Asset Management™

* Provides standards for data transparency and
protection

o Establishes trusted, certified data

» Offers a chance to channelize and consolidate data

 Establishes business information and data ownership
model

o Establishes short and long-term data agility

* ClO Review, 31 July 2019, https://www.cioreview.com/news/possibilities-of-strong-data-governance-in-
asset-management-nid-30078-cid-114.html
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Guidebook for Data and Information Systems
for Transportation Asset Management

Is your agency effectively using data and information to support its
transportation asset management (TAM) program? Two new products of
NCHRP Project 08-115 can help you improve.

The Guidebook for Data and Information Systems for

Transportation Asset Management

The guidebook provides a structured approach to assess current practices and improve
use of data and information for TAM. Apply this approach in a comprehensive fashion,
target particular assets or focus on a specific topic area — such as data collection or data
integration.

The TAM Data Assistant www.dataassessment.tam-portal.com

A companion digital application — available on the AASHTO TAM Portal. Complete a guided
workflow to capture and record results of current practice assessment, improvement
identification, and improvement evaluation exercises. Review summary and
communication materials and export detailed results.




About the Guidance
The Guidebook provides detailed technical guidance and step-by-step
techniques addressing common TAM data needs and uses.
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Life-Cycle

Five-Step Improvement Process. Focus assessment activities using the guidebook’s
comprehensive data life-cycle framework, organized around five steps for making
efficient and effective use of data and information for TAM.

Detailed Practice Benchmarking and Improvement Identification. Evaluate the
current and desired state of agency practice against benchmarks and identify gaps for
improvement. Select from potential improvements to close gaps and move the agency
TAM program to the desired state.

Improvement Evaluation. Analyze and prioritize selected improvements. Characterize
individual improvement impacts, level of effort, and potential organizational
challenges.

Communication and Implementation Support. Secure funding and resources with
automatically generated materials describing assessment results. Review case studies
for ideas on scoping, resourcing, and execution of improvements. Use documented
organizational practices to overcome institutional challenges.

NCHRP Project 08-115 June 2020



Guidebook for Data and Information Systems
for Transportation Asset Management

About the TAM Data Assistant

The TAM Data Assistant is a web-based application designed to complement the printed guide. The TAM Data
Assistant provides tools to support performance benchmarking, prioritization of improvement actions, and the
development and communication of your own improvement plan.

Benchmark Practices and Select Improvements

Define the “asset” and determine how the asset inventory Coordinate with field and office staff to identify current
The agency has not defined any consistent definitions or methodelogies for tracking inventery information for a should be recorded to support current/desired practice. inventory data collection practices and standards.
given asset or asset type.

Develop the “asset breakdown structure”, providing clear Evaluate existing inventory standards to identify gaps or

The agency has defined the "asset”, documented how this asset's inventory should be tracked (e.g. modeling vs. i . o L
true inventory) and defined the general form for inventory data (e.g. asset points, lines. or polygons. or roadway 1 1 E:u‘fn”“u:oerr':; Ing various asset “sub-types™ and inconsistencies in current standards for improvement.
segments, general asset counts). P ’

Selected
The agency has established an asset breakdown structure for the asset, defining various asset subtypes and :li(:;? :E::I;ESDI:‘V&UN"::K d:z?r?ﬁﬁ::‘i::’o:;liie:l i.p::tm: m.hilmralun& oﬂm:mn.l dal:::::raselz
components. Clear and comprehensive criteria for evaluating these assets into these sub-types and identifying 2 and o;k;nal In\-enfory daia 4 : ! needs. - P

warigus components are established.
Selected

Docurment a detailed asset information model facilitating
direct integration of asset inventory with maintenance
work orders and project files.

The agency has Identified 2 minimum set of standard Inventory attributes to be stored for the asset (e.g. unique
identifier, location, install date, asset subtype, size/measure). Required, recommended, and optional data 3 3
elements are identified. Desired extent of collection is established.

Assessment Stats:

4 4 # of Selected Improvements: 2
# of Custom Improvements: O

The agency has defined a detailed asset information model that supports direct integration with project and
maintenance information. contracts and/or design files.

Select from candidate improvements to address identified practice gaps.



Evaluate and Prioritize Improvements and Communicate Outcomes
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58 b Govemance

Prioritize selected improvements based on implementation impact, effort, and challenges. Export
summary materials directly from the tool to communicate to executives and advocate for priorities.

Visit www.dataassessment.tam-portal.com to create an account and
begin using the Data Assistant today.

Questions or Comments?
Contact William Duke at: wduke@spypondpartners.com.

NCHRP Project 08-115 June 2020



John Puente, Ohio Department of Transportation: Data
Governance and Organizational Change

Tamara Haas, New Mexico Department of

Transportation: Taking the Next Step for TAM With
Data Governance

Margaret-Avis Akofio-Sowah, WSP USA: Decision
Making in Transit Asset Management Investment
Prioritization

Yun Bal, Rutgers University: Development of an Asset
Management Tool for the Maritime System
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Data
Governance

OHIO DEPARTMENT OF TRANSPORTATION

JOHN PUENTE, CHIEF DATA OFFICER
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e 850,000 Active Assets

$3 Billion

e Collector — In Culverts

 Unique IDs

« TAM Audit Group Standards

TRANSPORTATION ASSET MANAGEMENT




e Gap Assessment

- Level of Confidence )& a\
« Users and DBOs f !
 Established Current/future t | Va
Goals
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CAPABILITY MATURITY MODEL
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b \ The Office of Data Governance

4 Managing information to save lives and money

THE MESSAGE



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




Chief Data
Officer
(CDO)

. !

Asset Governance Section System and Policy Governance Section
(TAM Audit Group) (Data Governance)

1 1 l

OoDOT ODOT . oDOoT | Staff
FTE FTE FTE Augmentation

Analyst #1 Analyst #2
(Staff Augmentation) (Staff Augmentation)

DATA GOVERNANCE OFFICE




Data Governance

CREATEA
CDO Office '

Chief Data Officer
. Align strategic direction with the DG

Program
. Create DG policy .
. Lead Data Governance Commitiee Business

. Advisory role in build vs. buy decisions
for software

Data Analyst

- Manage information flow

. Ensure integrity, efficiency &
availability of data

- Owversee data quality management

. Data monitoring & performance
measures

Research & best practices _ ODOT Data

DATA GOVERNANCE MODEL

\GUIDE

Database Admin

. Architect, Create, Optimize &
Maintain database in compliance
with DG policy

. Extract, Transform & Load data (Run
ETLs)

Integration

. Data Cataloging

- Applications Integration guided by DG

. Assess downstream systems impact

. Provide Business Intelligence &
Reporting resources




DATA GOVERNANCE ORGANIZATIONAL BUSINESS

Critical Success ODoT Organizational

Factors Regulatory Business Plan Integration OIT/DAS

i Performance Standards & Organizational Roles

Metrics Procedures Change Memit Heqmrlslt;lhtg.r

Suppor | Implement

Create Maintain Assimilate

DATA GOVERNANCE FRAMEWORK



Co-Chairs

District DD

Voting Membership

Voting Memberships

Non-voting
sub-committees (SME)

All Disciplines of
Data Represented

DATA GOVERNANCE COMMITTEE




oDOoT
Standard Attribute Requirements

Organizational LRS Standards

. OBJECTID System {System generated value in ESRI ArcSDE databases)
([ TA M A u d I t G r O u p NLF_ID Char (14) {Network Linear Feature Identifier — Follow guidelines)
CODOT_DISTRICT Char (2) (District Number: 01, 02...leading zero)
. CRS Char (14) (County Route Section w/no leading zeros in route)
St an d ar d Att r | b u teS COUNTY Char (10) {County Full Name)
COUNTY_CD Char (3) {County three letter Code)
ROUTE_TYPE Char (2) (Formally Route Designation: US, IR, SR)
ROUTE_NBR Char (5) (Route ID; 5 characters to account for local systems)
ROUTE_SUFFIX Char (1) (For routes such as 305D or 1154)
- - CTL_BEGIM_MNBR Number (7.3) (County Begin Point — Both point and linear)
® O r g an I Zat I 0 n aI St an d ar d S CTL_END_NBR Number (7.3) (County End point - linear)
STL_BEGIN_NBR Number (7.3) (State Begin Point — Both point and linear)
STL_EMD_NER Number (7.3) (State End Point - Linear)

LATITUDE_DD_BEGIN Decimal Degrees (6 positions) (8, 6)
LONGITUDE_DD BEGIN Decimal Degrees (6 positions) (8, 6)

141 LATITUDE_DD_END  Decimal Degrees (6 positions) (8, 6)
 Critical Data Elements

PERP_YEAR Number (4,0) (Year of published LRS = CY year - 1)

STANDARD ATTRIBUTES

Functional Standards

QC_COMPLETE
STATUS

INSTALLATION_DATE

PROJECTION
PID_NBR

AWARD DATE
ASSET_OWNER

MAINTAIN_RESPONIBLE Char(1)

MUNI_FIPS_CODE
TWP_FIPS_CODE

MAINTAIN_REQUIRED Char (1)
MAINTAIN_COMPLETE Char (1)

LET_PLANS_URL
INTERSECTION_ID
LEG_ID

INTERCHANGE_ID

Char (1) (QC Complete ¥/N. Default Value ‘N')
Char (1) (Proposed, Retired, Cancelled, Inactive or Active)
Date (Date the asset was installed/constructed)

WGS84 Mercator Auxiliary Sphere (m)  (Required for mapping, not an attribute in DB)

Int (10,0) Capital Projects Unique Project |dentifier)
Date ELLIS date assigned for project award to contractor)
Char(1) Entity that owns the asset)

Entity that has Maintenance Responsibility on asset)
Municipality Federal Information Processing Code)
Township Federal Information Processing Code)

(
(
(
(
Vehar (75) (
(
(Y/N, Default Value 'N’)
(
(
(
(
(

\iehar (75)

¥/N, Default Value ‘Null’)

URL to PID Project Construction Plan Set)

To be used with any asset in an intersection)
Identifies intersection leg the asset is associated with)
To be used with any asset related to an interchange)

Vchar (150)



ODOT Data Life Cycle
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Data

Meta Data Architecture
Management Analysis &
Design
Document, L e
Record & o \ Database
Content % Management
Management \
z .- Data -.
pata | GoOvernance
W;r;h:lmslng /  Data Security
. \ " Management
Intelligence .
Management —
Reference & Data Quality
Master Data Management
Management

HOW DOES DATA GOVERNANCE FIT




PROCESSES

e Who will do it PEOPLE
« What will they do

« How will they get it done

TOOLS FOR SUCCESS - TRIAD




Pt for data.

Forchaned . 1rd Rarty

e Roles

« Responsibilities

 Follows Data Lifecycle

PEOPLE — DATA TRANSITION MATRIX




e Personal Information

e Document Access

 Folder Monitoring

 Notification of Threats | = |
e Who, When and How | .. t &
Long

TECHNOLOGY - GOVERNANCE TOOLS




2021 2022 2023 2024 2025
Rollout
| e
Implementation

 Data Catalog pry—— pe-evalinte

Processes & Plan specific Projects/Initiatives to support DG Resources, Processes
Technologies & Technologies

« Data Normalization Daa ity oo R ——

Proof of Concept
Analysis Analysis

Ongoing Activities
DG Program Management | Awareness | Training | Performance Measures & Compliance Reporting

ROADMAP




 Improved data quality and Integration
« Confidence in source data

 Data Ownership

 Data Protection and Security

 Regulatory compliance

BENEFITS OF A GOOD PROGRAM




John Puente, Chief Data Officer
Data Governance Office
Ohio Department of Transportation

(614) 728-3077

CONTACT INFORMATION




Taking the Next Step for TAM with
Data Governance
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New Mexico Department of Transportation

Tammy Haas, NMDOT

October 1, 2020




Introduction

NMDOT’s TAM Journey
Strategic Data Business Plan (SDBP)
Data Governance at NMDOT

Exercising Data Governance for
TAM: Pilot Project

5. Next Steps
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NMDOT’s TAM Journey

2014 2015 2016 2018 2019 2020

Initiated new Procured new Built Initiated Initiated Conducting
data collection pavement Enterprise E-GIS strategic TAM data
effort for management system LRS, Road project data pilot
pavement and and maintenance Inventory > > business > >
other assets management system in R&H plan (SDBP)
using LIDAR. project

Began TAMP Conducted interactive Produced draft 2018 2019

development TAMP workshops TAMP TAMP TAMP

effort. :
First PM2 Target An”“ﬂ;ﬁtﬁgst?;'stency
(2018-2021)

Updates to New Condition
Project Analysis
Prioritization Report




NMDQOT’s SDBP: Vision

NMDOT makes effective use of data to guide
decisions, deliver better results, and provide
transparency and accountability.



NMDQOTs SDBP: Goals

« Data Value. Increase the value of data for decision making by improving data relevance,
quality, usability, discoverability and accessibility.

» Data Sharing. Maximize sharing of existing data across agency business units by establishing
single authoritative sources for data elements, building awareness of agency data resources,
and encouraging data re-use.

« Data Literacy. Build agency staff awareness of practices for making effective use of data.

 Data Efficiency. Reduce duplication of effort by encouraging collaboration across business
units on new data collection or acquisition efforts.

» Data Consistency. Increase data consistency and interoperability through standardizing data
definitions and formats.

e Data Protection. Protect sensitive and confidential data from unauthorized access.



NMDOT’s SDBP: Strategies

* Put In place a consistent and sustainable
approach to data improvement — involving
people, process & technology

- Governance bodies and stewardship roles

- Ongoing assessment and continuous improvement
to data & systems

- Processes for authoritative data designation, data
quality & documentation

- Communication and training to build data literacy



Data Governance at NMDOT: Scope

Roadway

e LRS
e Inventory

Assets

e Pavement & Bridge
e Inventory
e Condition/Performance

Projects

e Programming
e Design

e Construction

Maintenance

e Contracts & State
Forces

e \Work and Costs

Travel

e Traffic
e Travel Time
e Transit/Rall

Safety

e Crashes & Fatalities
e Other




Data Governance Lead

(chair)

Agency Leadership

Cabinet Secretary & Division Managers

Executive Data Committee
Bureau Chiefs (for in-scope data). Adopts policies, guidelines, and standards.

Data Program Committee

Responsible for implementing policies, guidelines, and standards and advising
the Executive Data Committee on issues and opportunities for improvement.

Business Data

Stewards Data/System Owners Other Experts



TAM Data Pilot

1. FHWA Consistency Review: Expenditures by Asset & Work Type

> 2 Target Check: Expected Pavement & Bridge performance based
on the projects in the program



TAM Data Pilot: Data Requirements

Baseline Pavement Lane Baseline Bridge Deck

Miles & Condition Area & Condition Estimated

Future

Expenditures

by asset and
FHWA Work Category work type

for Each Project

Project Location:
Interstate +

Non-Interstate NHS Projected
Pavement &
Bridge

Cost of Each Project Impact of Each Project Condition




TAM Data Pilot: Data Compilation & Review

eSTIP TAM Consistency and

Performance Analysis Tool

SlteManager (CPAT)

“-» »@

PMS

11



Value by Year
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
|Pavement |Interstate Maintenance 0 0 0 0 ] 0 0 0 0 0
0 0 0 0 ] 0 0 0 0 0
o 4,631,343 38,782,271 25,150,929 12,491,086 23,962,930 55,450,000 4,000,000 o o
o 4,091,618 21,315,634 27,789,996 13,863,866 o 3,000,000 o o o
Total o 8,722 960 60,101,906 52,940,924 26,354,951 23,962,930  S8450,000 4,000,000 o o
Non-Interstate NHS  Maintenance 0 0 0 0 ] 0 0 0 0 0
Preservation 0 0 0 0 ] 0 0 0 0 0
Rehabilitation 1,131,250 1,131,250 16,557,996 o o 5,067,309 15,000,030 3,814,879 o o
Reconstruction o 39,581,102 38,750,000 10,750,000 5,500,000 3,400,536 o o o
Total 1,131,250 56,139,097 38,250,000 10,750,000 10,567,309 18,400,566 3,814,879 o o
NHS Maintenance ] ] ] 0 0 0 0 0 0
Preservation 0 0 0 0 0 0 0 1] 1]
Rehabili 1,131,250 5,762,593 55,340,267 25,150,929 12,491,086 29,030,239 70,450,030 7,814,879 o 0
Reconstruction o 4,091,618 50,900,736 66,038,996 24,613,866 5,500,000 6,400,536 0 o o
Total 1,131,250 9,854210 116241,003 91,190,924 37,104,951 34,530,239 76,850,566 7,814,879 o o
|Bridge NHS Maintenance 1] ] ] ] 0 0 0 0 0 0
Preservation 0 ] ] ] 0 0 0 0 0 0
Rehabllltatli:'ln EX p e n d | t u reS ] 2,000,000 ] 0 0 0 0 0 0
Reconstruction 0 17,168,094 8,545,676 0 0 8,000,000 0 o o
Total by Year 0 19,168,094 9,545,676 o o 8,000,000 0 0 0
All NHS Maintenance 0 0 ] 0 ] 0 0 0 0
Preservation 0 0 ] 0 ] 0 0 0 0
Rehabilitation 1,131,250 5,762,593 57,340,267 25,150,929 12,491,086 29,030,239 70,450,030 7,814,879 o o
Reconstruction o 4,091,618 78,068,829 75,585,671 24,613,866 5,500,000 14,400,536 o o o
Total 1,131,750 9854210 13540909 100,736,600 37,104,951 34,530,239 84,850,566 7,814,879 o o



NMDOT Consistency and Performance Analysis Tool [CPA
Summary Results

Asset Classes

Value by Year
Asset Oass |Sys! 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Performance /%Il'ﬂ by Year
|Pavement |Interstate Poor Treated (lane miles) 0.0 0.0 435 453 10.9 28.2 73.0 11.7 0.0 0.0
Fair J 0.0 0.0 126 6.9 0.4 1.3 4.2 0.8 0.0 0.0
0.0 0.0 56.1 523 11.3 295 77.2 125 0.0 0.0
MNon-Interstate NHS  Poor 0.0 0.0 9.5 425 45 0.0 0.0
0.0 0.0 0.5 . 4.6 1.2 0.0 0.0
0.0 0.0 10.1 Quantity 47.1 5.6 0.0 0.0
NHS Poor Treated (lane miles) 0.0 0.0 53.0 Tr eated 115.5 16.2 0.0 0.0
air Trea ne miles . . !
Fair Treated (la iles) 0.0 0.0 13.2 8.8 2.0 0.0 0.0
Poor/Fair Treated (lane miles) 0.0 66.1 124.3 18.2 0.0 0.0
|Bridge NHS Poor Treated (square fee 0 19,373 0 0 13,545 13,545 0 0 0
Fair Treated (square feet) Measures o 121,942 68,559 7.976 71,879 186,777 11,959 o o
Poor/Fair Treated (square feet) o 141,315 68,559 7.976 85,424 200,322 11,959 o o
Cumulative Performance Changes
|Pavement |Interstate Reduction in % Poor 0.00% 0.00% 1.06% 2.16% 2.43% 3.11% 4.89% 5.18% 5.18% 5.18%
Increase in % Good 0.00% 0.00% 1.37% 551% 5.82% 5.82% 5.82%
Mon-Interstate NHS  Reduction in % Poor 0.00% 0.00% 0.14% Cu m u I a‘t | Ve 0.95% 1.02% 1.02% 1.02%
Increase in % Good 0.00% 0.00% 0.15% 1.06% 1.14% 1.14% 1.14%
NHS Reduction in % Poor 0.00% 0.00% 0.48% Performance 2.43% 2.58% 2.58% 2.58%
Increase in % Good 0.00% 0.00% 0.60% Ch an g e 2.73% 2.90% 2.90% 2.90%
|Bridge NHS Reduction in % Poor 0.00% 0.00% 0.14% 0.33% 0.33% 0.33% 0.33%
Increase in % Good 0.00% 0.00% 1.01% 3.61% 3.69% 3.69% 3.69%
Predicted Performance
|Pavement |Interstate % Poor B.00% B.00% 6.94% 5.84% 5.57% 4.89% 3.11% 2.82% 2.87% 2.B2%
% Good 70.00% F0.00% 71.37% 75.82% 75.82% 75.82%
Mon-Interstate NHS % Poor 10.00% 10.00% 9.86% P d o d B.98% B8.98% 8.98%
% Good 65.00% 65.00% 65.15% redicte 66.14% 66.14% 66.14%
NHS % Poor 7.50% 7.50% 7.02% Perfo rmance 4.92% 4.92% 4.92%
% Good BE.00% B68.00% 68.60% 70.90% 70.90% 70.90%
Bridge NHS % Poor 12.00% 12.00% 11.86% 11.67% 11.67% 11.67%
% Good 50.00% 50.00% 51.01% 51.50% 51.56% 52.17% 53.61% 53.69% 53.60% 53.69%




TAM Data Pilot: Good News/Bad News

Results were
partial and
tentative due to
data issues — need
to add data to eGlIS
and improve data
guality

There’s hope!
eGlIS provides a
platform for
pulling
authoritative
data for analysis

This Photo by Unknown Author is licensed under CC BY-SA 14



TAM Data Pilot: Data Challenges

Work Types Work Locations Work Costs

«Data only available e Inconsistent location * No breakdown of costs
for renab and fields across systems for projects involving
reconst projects multiple assets — need to

sivianual efiort required estimate using bid tabs.

Data sources for to map to NMDOT’s

preservation & common LRS. » Obligation amounts not
maintenance are available in eGIS
less complete

General Data Issues

Lack of single authoritative Missing Uneven Uneven
source for project data — project and data documentation
need to combine fields asset data validation
from different systems




Next Steps: Implement Improvements

Exercise the recommended Governance Structure & Roles:

e Engage the Data Program Committee
- Get consensus on immediate and longer-term improvements
- Designate authoritative sources for project attributes

* Engage the Executive Data Committee
- Sponsor and support the data improvement effort
- Facilitate resourcing of needed database changes

* Engage data owners and stewards

- Data validation and cleansing — with emphasis on location, cost, and
work type

- Data quality management plans to address systemic issues
- Improved data documentation



Tamara P. Haas, P.E

Capital Program and Investments Division Director
505-795-2126

Tamarap.haas@state.nm.us
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Overview

1. Background & Context
2. Structure of the Prioritization Framework
3. Data Governance Considerations

4. Looking Forward




Maryland Local Transit Context

« MDOT MTA OLTS oversees asset
Maryland DOT (MDOT) management for the 22 subrecipient
agencies (LOTYS)

Maryland Transit
Administration (MTA) » Group Transit Asset Management Plan

(TAMP) sponsorship for 20 Tier Il LOTS

Office of Local Transit
Support (OLTYS) » Technical support for 2 Tier | LOTS

22 I—O_Ca-”y Operated *FTA defines Tier | and Tier Il providers based on revenue
Transit Systems (LOTY) vehicle fleet size




Asset Management & Annual
Transportation Plan (ATP)

o ATP iIs the annual grant award process facilitated by OLTS to administer
Federal & State funding

« Asset management decision making is integrated into the ATP process

First Inventory Data Analysis &

e Performance

Target-Setting & Second Inventory Investment
Cormar NTD Reporting —> Snapshot —> ATP Forms Due  |ppmrg S T e mrd Grant Awards Issued

Snapshot




Motivation for a Prioritization
Framework

* FTA Asset Management regulations (49 CFR 625.33)
» TAM plan must include an investment prioritization that identifies a provider’s programs and projects
* Provider must rank projects in order of priority and anticipated project year
* Project rankings must be consistent with TAM policy and strategies

* Investment prioritization must consider projects to improve an identified unacceptable safety risk

e For the OLTS ATP process
» Astructured approach can eliminate bias for a more objective process
» Documented rational for grant award decisions

* More informed decisions

. B =




What 1s the Prioritization Framework?

« Uses a multi-criteria decision analysis methodology
 Intended to inform and support facilitation of grant award discussions

e Three major parts

Prioritization Data Prioritization
Factors Configuration Tool




How does the tool work?

o Multi-criteria decision analysis: structuring and solving a problem
Involving multiple criteria

* Weighted sum model analysis process:
* |ldentify prioritization criteria/factors
 Assign scoring definition and factor weighting

o Compute prioritization score

Score = (Factor 1 x Weight 1) + (Factor 2 x Weight 2) + (Factor 3 x Weight 3) + ......




Prioritization Factors

Ability to Spend Allocation Proportion of capital allocation (total grant) left by year

Ability to Spend Preventive Maintenance Proportion of PM allocation left by year

Condition of the asset(s) that a project applies to as indicated on the inventory

Asset Condition forms submitted by each agency

For PM: Percent of revenue fleet assets that are at or past ULB (i.e. in backlog)

Operating/Service Performance Measurement of standard operating performance measures
Project Justification Justification provided by LOTS in Capital Project Requests
Risk Management Risk index for each project as determined by the LOTS
Spare Ratio (vehicles only) Proportion of vehicles in a LOTS inventory that are spares

Was the asset being replaced involved in a safety event? Does the project address

Safet
y a safety concern?

LOTS Priority The priority that the LOTS assign to the project




Asset Inventory & Condition Data

%)@ @6 -

LOTS complete data Consolidated using a Inventory is imported into two
collection forms macro-enabled tool databases

Data governance considerations:

* Roles & responsibilities
« Data definitions

« Data standards

« Data quality reviews

° Il



Data Governance Roles

Oversight Committee (OLTS Leadership)

e Establishing policies, approving processes, standards, and guidelines

Data Stewards (OLTS/Consultant Team)
e Centralized data analysis; ensuring policies are adhered to

Data Owners (LOTS)

e Accountable for their agency’s data




Data Definitions - Asset Hierarchy

» Defines relationships between REVENUE VEHICLES
assets and Systems or Components ([ Asset | [ MTAAsset NTD/FTA
Category Class Asset Class
] e o B ot
 Supports consistent aggregation of ot g
asset information s e
BEEE R -
-
« Standardizes terminology between 3 Lightputy sus Bl cutaway Bus
LOTS, OLTS, and FTA [— g
N L .




Data Dictionary - Asset Inventory User

Guide

* Provides specifications and
requirements for asset information

» Defines commonly confused terms
(e.g. vehicle status: active, spare,
Inactive, disposed)

Column Heading Data Format Description
C Primary Mode of Text The type of transit service provided by vehicle.
. Use (D’IDp—dDM Menu} {For value options, please ses the Appendix.)
| Indicates 1f the asset supports another mode. (e.g.. cutaway
D Secon Mode Text bus 1s occasionally used for both fixed route and demand
of Use (Drop-down Menu) ’ _
resp DDSE). {For valus options, please see the Appendix.}
The unique S .
: : : Helpful Tip: It is good practice to have a unigue
. identifier gss1gned identifiar for all your assets. [{ vou don 't currentdly
E Agency Asset ID Alphanumeric to the vehicle asset e e e
by the LOTS all your assats.
provider.
_ VEh“.:lE ) . The identification number assigned to the vehicle by the
G Identification Alphanumeric vehicle's ufacturer
Number (VIN) )
Text The vehicle's availability for revenue service.
H Current Status (D’IDp—dDM Menu} {For value options, pleaze ses the Appendix.)




Establishing Data Standards

Processes and procedures for managing data
 What data to include (e.g. capital responsibility)

 When to add or remove assets from the dataset

« Data process timing; performance baseline snapshots

Q) Report Date: Annual Transportation Plan for Fiscal Year 2021
Revenue Vehicles Inventol

Jurizdiction:

« Assigning unique asset identifiers

» Agency Asset ID (Local)
 MTA Asset ID (State)
« NTD RVI ID (Federal)

)
)

)

)

X




Data Quality Reviews

Asset Performance Dashboard
LOTS b = t = t Jurisdiction [Provider}: [ ALL ] Humber of Facilities| 83 Facility Name: [ Bus Garage | Reporting Date: 7/31/
Su I I I I I nve n 0 ry Humber of Facili Capital i 60 Facility Type: | Admin & Maint |
Facilities Below 3 on TERM-Lite [#}: 3
Facilities Below 3 on TERM-Lite (3} 10.0%
Vehicles Performance Facilities Performance Equipment Performance
FTA Useful Life Tatal ‘Quantityatar Parcentat or hd Overall Facillid f— Percent of Facilities Below 3 on TERM-Lite Scale FTA Useful Life Total ‘Quantity at ar Parcent
NTD Vehicle Type Benchmark  Vehicle  PastFTAUseful Past FTA Useful Facility Name TERM-ite ":‘bm . Condition Equipment Category Benchmark  Equipment PastFTAUseful PastFTAL
[Years) Quantity Life Banchmark _Life Benchmark Score = "V Assessment? [Years) Quantity Life Benchmark _Life Benct
I =a 7 I t t Bus 14 704 61 8.7% Bus Garage 4.0 Ves Yes 100m C ications - Phone System 12 1 > >
n I VI u a a aSe S Cutaway Bus B 392 103 26.3% Garage 37 Yes Yes C ications - Radio 10 38 B 2134}
Automobile 7 11 3 27.3% Office of Transpartation Heritage Office Complex 15 Mo No C ications - Safety and Security 20 23 = =
a re ate d to d atabase Van 7 20 35 43.3% OoT/Operations Glen Burnie Yard 12 o No - Maintenance Equipment — All Varies 129 39 26
g g g Ferry Boat T Yes AT rrrre - ) ﬁ
= 1 = I LOTS NAMEHERE ~ Asset Performance Summar T = |
No - 61 4
No I 130 :
Yes
Yes . REVENUE VEHICLES Life Benchmark
1m0 Yes FTA Useful Life Total Vehide Quantity at or Percent at or
- = NTD Vehicle Type Benchmark Quantit Past FTA Useful Past FTA Useful
Data analysis and e 1| . (vears) Y {peBerchmark _Lie Benchmark
N s = Bus 14 63 17 27%
forecasting z Coamay s 0 - - -
MDOT MTA fe Automabile 7 - - -
60.0% Yes
Yes Van 7 3 2 67%
v | BN |rerryBox 22 = = :
s = [Totals 66 19 29%
o
Yas s0
Yas
Performance dashboard .o
a7 Yas L . .
u date & FY basel i ne . LOTS TRANS'T ASSET ANAGE ENT Yes EQUIPMENT (Non-Revenue Vehicles and Other Equipme nt]
p I\ 4 h p‘l Na . Quantity at or Percent ator
& Total E nt
B Yes o NTD Equipment Type s m:ime Past FTA Useful Past FTA Useful
[ r=s | ey Lie Benchmark __ Life Benchmark
—

NTD Reporting

Investment
Prioritization

ik Data quality checks

FY2020 Asset Performance Baseline

for
LOTS NAME HERE

iCommunications - Phone System

ICommunications - Radio 10

[Communications - Safety 20 - -
Maintenance Equipment Varies 14 3 21%
Revenue Collection 12 = =
TS 12 3 1 33
Non-Revenue Vehicles 10 7 3 43%
Totals 24 7 2%

FacHity T Total Number of mi*_“:'uh FailitiesBelow3  %Below3on
acility Type Fadlities Copia on TERMLite Sale  TERMLite Scale
Resporsibility
Admin & Maint 4 4 0.0%
Passenger 3 3 0.0%
Totals 7 7 0 0.0%




Common Data Challenges

Informing local-level data governance and management practices

Local-State-Federal data terminology crosswalk

Manual process and timing challenges

LOTS resourcing




Looking Forward - Future Considerations

N\

‘ Measuring data quality and confidence

\

‘ Formal data governance and management

[
‘ Semi-automated processes from inventory through

/
m

Investment prioritization




Thank You

Margaret-Avis Akofio-Sowah, PhD Travis Johnston
Asset Management Consultant, WSP USA Director, Office of Local Transit Support
m.akofiosowah@wsp.com tjohnston@mdot.maryland.gov

o . I .
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Outline

1. New Jersey Maritime Transportation System Background and Data
Management
2. Maritime Asset Management System (MAMS) Overview
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New Jersey Maritime
Transportation System

q

Federal Channels in NY/NJ Harbor,
Delaware River, and NJ Intracoastal
Waterway; over 465 nm (860 km) of
engineered waterways

State Channel Network - 215
Marked and ldentified Channels;
over 200 nm (370 km) of
engineered waterways

Two International Ports (PONYNJ
and South Jersey Port Corporation)
Internationally recognized tourism
destination

World Class Fishery (most lucrative
shellfishery in the U.S.)

Worth over $50 billion annually to
the New Jersey economy

NEW JERSEY.
DEPARTMENT OF
TRANSPORTATION

. OFFICEOF
MARITIME REEO@.I'RCEE"

_ CHANNELS & CONFINED
Disrosa icor) - |

SOUTHERN SHORE..

Ponnsylfrania

ND
MEW JERSEY, {\

&




State Channel Dredging Program

Dredging Dredged Material Management




Navigation Dredging in New Jersey

Large mechanical equipment
for deep draft navigation

Large hoppers and cutterhead
dredges for Sand and Delaware
River




Dredged Material Management

Confined Disposal Facility (CDF)

» open earthen berm settling ponds
designed to hold slurry from dredging
for at least 24 hours

* requires ample inexpensive open space

Beneficial Use (beach replenishment,
habitat creation and restoration, landfill
cover, and land site remediation, etc.)



Dashboard

New Jersey Maritime Asset Management
Data Collection & Management

Channels - WLS
Waterway reference model

Navigation channel limits
Bathymetric survey data

CDF — DMMS -
CDF map/survey _ K
Dredged material sampling analysis v [E— -
Permit data e S 4
CDF capacity, _ 0 o =

Placement options/beneficial use :
Strategic Planning — MAMS - I I I : & _ o

WLS and DMMS data
Navigability & Shoaling model Top § Lot Havgabie Ghamais e —
Cost data e =5 e e

ey £
Lormbier



Outline

1.

2. Maritime Asset Management System (MAMS) Overview



MAMS Overview

MAMS: maritime asset management decision support tool
1) Prioritization of assets/projects
2) Capital planning

Key Upper Management Questions that MAMS can help answer

1. How much budget is needed in order to keep pace with sedimentation and maintain state of
good repair? (budget planning, LCCA)

2. How much budget is needed to get rid of Sandy backlog? What are the priorities? (budget
planning & allocation)

3. Given a budget, what performance outcome can | get? How to maximize the benefit?
(performance analysis)

4. What happens if we get this much extra money? What if | allocate different budget in different
years (scenario analysis)

5. Inb5, 10, or 15 years what is needed to get to an improved state of good repair? E.g., 80%
channels in SGR by year 5 (long term capital planning)



Dashboard

@MHME Scsrlaﬂo- Comparison =  Settings =

Channel Condition CDF Capacity

m & 209

Channels
80
Coad: ___

40 30
20

o

4
& QG&

& &

Fair:
4

1.5

Avg. Channel
Navigability

&
52

Top 5 Least Navigable Channels Top 5 CDF With Lowest Capacity CDFs
MName Mavigability CDF Remaining Capacity (CY)
Lavallette Beach Channel Poor MNummy Island o
Upper Manasquan River Poor Lightning Jacks Marina 8g22 2 . 2
Manasqguan Yacht Club Poor Dock Thorofare 12363 Avg. CDF
Beaver Dam Greak North Poor Job Point #2 18982 Condition

Beaver Dam Creek South Poor Shaw |sland 20066



Modeling

Single year Prioritization: Dredging Prioritization Model (DPM)
* Ranks dredging channels/projects for the next planning year (or period)
« Tiered ranking criteria
» Considers user constraints, channel bundling and dependence (for linked channels)

Multi-year Capital Planning: (LCCA based) Dredging Optimization Model (DOM)

» Dredging and dredged material management optimization in a multi-year planning
horizon

* Incorporates shoaling model (deterioration model) for predicting future conditions
»  Optimizes disposal of dredged materials to spatially distributed CDFs

* Enables life cycle cost analysis - evaluate how the system evolves over time under
long-term budgeting and performance goal scenarios



Modeling

Two Problem Scenario Types (Input)

1. Fixed Budget: Given a budget,

Single year DPM: the algorithm ranks all channels based on the user specified
tiered ranking criteria, and sorts channels in priority order until the budget runs out.
Multi-year DOM: the model maximizes one performance objective with the fixed
budget

2. Fixed Performance: Given a performance target,

Single year DPM: the algorithm ranks all channels based on the tiered ranking
criteria, and sorts channels in priority order until the objective is achieved.
Multi-year DOM: the model minimizes the budget needed to meet the performance
requirement




Single Year Dredging Prioritization Model (DPM)

Input ranking criteria up to 3 tiers

N o g bk wDd e

Navigability

Economic value

Total cost

Reimbursable Sandy cost
Navigability/total cost

Economic value/total cost
Navigability*economic value/total cost

Choose Ranking Criteria

Ranking Criteria 1 Mavigability
Ranking Criteria 2 Economic Value/Cost

Ranking Criteria 3  + Nons

Hasigakility * Fronamic Yatun /o

=< Back Next =

w

b




Multi-Year Dredging Optimization Model (DOM)

1. Fixed budget scenario, maximize one of the following objectives
a.

b
C.
d.
e
f.

g.

average navigability of all channels

average econ value weighted navigability of all channels
average miles weighted navigability of all channels
number of SGR channels

total econ value of all channels in SGR

total miles in SGR

Maximize total Sandy cost reimbursement

2. Fixed performance scenario, minimize the budget needed
to satisfy one or multiple performance requirements

a.

b.

Constraint 1: average navigability index or % improvement
must be satisfied

Constraint 2: econ value weighted average navigability index or
% improvement must be satisfied

Constraint 3: mile weighted average navigability index or %
improvement must be satisfied

Constraint 4: # of SGR channels or % improvement must be
satisfied

Constraint 5: total econ value of the SGR channels or %
improvement must be satisfied

Constraint 6: miles of channels in SGR or % improvement must
be satisfied

Choose Objective Criteria

Choose CST Criteria

CET Eribaria o IPREpATER o Ay M

£ of Ecortaun Weightan Ry
Miay Wisghted Nas
imgrovement of @ of GG/ Crancals

« Btk MEst =



Modeling

Channel Bundling

* Predefine channel groups: dredging the channels in the same group
together saves cost

* Modeled by fixed cost per group and variable costs per channel

Channel Dependency Main _| Spur

. o . . . channel channel
*  For single year prioritization (DPM), if a spur channel is selected in the

dredging priority list and its main channel which is also in critical condition
but has not been selected yet, then the main channel will be added in the
priority list right before the spur channel —

e For multi-year optimization (DOM), the one-way dependency relationship is
modeled as a conditional constraint



Modeling

User specification

Choose Which Channels to Include and Not to Include

CAN BE INCLUDED SHOULD BE INCLUDED
€, Search O, Somrch
o Channel Name 1D Ghannel Mame
] Litsewty Stnto Park 1 Smith Creek
5§ Waockaock Creok 4  Btunp Creck
T P Crisiakt B Thons Cressl
12 Black Poit Crock 8 Leonondo Sinte Masina
13 Ocomnic Biidge
15 Oysier Bay
17 Fumson Courry Chb ¥
Channel
18 Aurmson Country Clib Y
Spur
19 Fumsan Courry Club

<Back  Submif =

CANNOT BE INCLUDED

6, Eparch

3 Chusessasguaion Crosk
14 Upper Movesnk e

18 Monmdudh Beach Channed



(LCCA based) Multi-year DOM

Incorporated factors and engineering constraints

Deterioration - navigability degrading (if do nothing)

Shoaling - dredging volume accumulation

Budget or performance objective

Dredging eligibility, e.g., exclusion of SGR and low shoaling channels
User specified list

Economy of scale — channel bundling with a fixed group cost
Channel dependence — linked channel relationship

CDF capacity

Sandy cost reimbursement



Multi-year DOM: Input-Output Overview

INPUT Parameters

INPUT Data | Vearl
» Budget $in each year y
f  Channels Characteristics\ OR Performance
(length, econ value, etc.) « Performance Target % in

Total Cost

 Condition (navigability) each year Dredging

» Shoaling (template volume, List
OD volume, Sandy %)

» Cost (fixed & variable cost,
< sandy cost) >
» Other information (e.g.,

linkage relationship,
bundling group)

System
Navigability

3 Economic
Benefit

CDF
Assignment
Matrix

Other
metrics (e.g.,

» CDF (capacity, distance, SGR # SGR
accessibility, cost) miles)

\- Shoaling model J

* Navigability model 18




Input Example 1 — Single Year Fixed Budget

LCCA Comparison Channels

Choose The Scenario Type

A Comparison Channels

Enter Budget Information

@ 1-Fixed Budget
2 - Navigability Improvement Percentage

3 - % Increase of Channels in SGR

gard  LCCA m Comparson  Chanesls

Enter Ranking Criteria

- Budget % | 20,000,000

= Back MNext =
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Bovhown. G W0 e

e

15l Tiar Rank havigabdityCasd

2nd Tiar Rank ECORIMIL ket

ard Tier Rank L]

: K el
Toka Conle §FRL550 088
e e
[T S—
il
an e s




Output pages
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@MFME Dashboard  Scenario - Comparison -

Time Horizon: 1 Years

Scenario Type: Fixed Budget

Budget: $10,000,000

Ranking Criteria 1: Navigability
Ranking Criteria 2: Economic Value
Ranking Criteria 3: Positive Sandy Cost

Sattings -

New Scenario
Total Cost: $9,855,300
Total Sandy Cost: $706,400
Total No. Of Channels To Be Dredged: 3
% Of SGR Channels after Dredge: 56.019

B Save Scenario
Tabular | Channels
B Export to FDF
Navigasility Condition Before and After Dredging
e _ -
L] S 100 150 200 250
== Excalanl = Qosd Far ™= Poor

Number of Channels in State of Good Repair (Count)

Average Navigability Before

|
b

1.46

M~
Miles of Channels in State of Good Regair (Cownt)
e [
o

o 0 100 150

Average Navigability After

[ a

1.42



Input Example 2 — Multi-year Fixed Performance

= Deghboard  Scenario - Co on - Settings - MAMS  Deswosrd  Scenaric-  Compatson - Sstiings - MPSMS  Desnooard  Scenario - Comparison = Settings -
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Output Pages — Scenario Comparison
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Case study

5 year planning horizon, fixed budget ($50M in 5 year), maximize avg navigability
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Thank you!

Contact:
Yun Bai, Rutgers University, Center for Advanced Infrastructure and Transportation,

yunbai.cait@rutgers.edu
Scott Douglas, New Jersey Department of Transportation, scott.douglas@dot.nj.gov




Today’s Panelists
#TRBWebinar

Moderator:
Jack Stickel,
Tempestas
Enterprises

John Puente,
Ohio DOT

Margaret-Avis
Akofio-Sowah, WSP  Yun Bai, Rutgers

[ G e e T
The National Academies of |:|

SCIENCES - ENGINEERING - MEDICINE TRAMNSPORTATION RESEARCH BOARD
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Get Involved with TRB

Recelve emails about upcoming TRB webinars

Find upcoming conferences
http://www.trb.org/Calendar

W @NASEMTRB
€ @NASEMTRB
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Get Involved with TRB
#TRBwebinar
W @NASEMTRB - |
¢) @NASEMTRB Getting involved is free!

Transportation
. Research Board

Be a Friend of a Committee bit.ly/ TRBcommittees
— Networking opportunities
— May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

The National Academies of |:|
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#TRBAM Is going virtual!

« 100t TRB Annual Meeting is fully virtual in
January 2021

e Continue to promote with hashtag #TRBAM
e Check our website for more information

| @ STIOERIER| ANNUAL MEETING  January 2021 » A Virtual Event

The National Academies of |:|

SCIENCES - ENGINEERING - MEDICINE TRAMNSPORTATION RESEARCH BOARD



TRB turns 100 on November 11, 2020

100ZlYEARS ‘™

- Promote the value of transportation research;

- Recognize, honor, and celebrate the TRB community; and
- Highlight 100 years of accomplishments.

Learn more at

www.TRB.org/Centennial
#TRB100

MOVING IDEAS: ADVANCING SOCIETY—100 YEARS OF TRANSPORTATION RESEARCH

The National Academies of
SCIEMCES - ENGINEERING « MEDICINE TRAMSPORTATION RESEARCH BOARD
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