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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 

Registered Continuing Education Program. Credit earned on completion of this program 

will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


AICP Credit Information
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1.5 American Institute of Certified Planners Certification 

Maintenance Credits

You must attend the entire webinar

Log into the American Planning Association website to claim your 

credits

Contact AICP, not TRB, with questions



Learning Objectives

At the end of this webinar, you will be able to:

• Improve maintenance data quality being captured in their maintenance systems

• Understand the systematic approach to identifying areas requiring data validation

• Implement any necessary changes in maintenance management systems
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Purpose Statement

This webinar will explore experiences, challenges, and solutions from North Carolina 

(NCDOT), Minnesota (MnDOT), and New York (NYSDOT) in optimizing data quality within 

their maintenance management systems.



Questions and Answers

• Please type your questions into your webinar 

control panel

• We will read your questions out loud, and 

answer as many as time allows
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Five W’s of Data Quality Management at MnDOT

Douglas Maki ‐ Asset Management & Resiliency Engineer
Asset Management Program Office

mndot.gov



Agenda

Topic

1 Who is responsible for data quality at MnDOT?

2 Where should data quality management take place?

3 What constitutes high quality data?

4 How do we facilitate high levels of data quality?

5 When is data quality managed?

6 Why is data quality and its management important?

7 Data Quality Management Examples



Who is responsible for data quality at MnDOT?

• The most concise and correct answer is 
EVERYBODY!

• We have staff in the districts and Asset 
Management Program Office (AMPO) 
who are tasked with training frontline 
field staff on how to properly write 
work orders, inventory records, etc.

• Different functional groups have staff 
that manages inventory information, 
inspections, as‐builts, planning, etc.



Who is responsible for data quality at MnDOT?

• The AMPO team also includes data 
analysts who review submitted records 
for accuracy and completeness.

• The Metro District has a smaller Asset 
Management team to help with 
specific challenges, such as funneling 
data entry through timekeepers

• The AMPO office will be hiring more 
permanent support staff to be housed 
out of each district



Where should data quality management take place?

• Data quality management takes place 
at many levels of the agency:  front 
lines, immediate supervisors, district 
management, statewide management

• We rely on staff closest to the work 
(maintenance, inventory, inspections) 
to supply good data and alert us when 
the inventory data is not accurate

• Because of this bottom‐up approach, 
buy‐in from frontline staff is crucial to 
data quality management



Where should data quality management take place?

• Historically, districts have had different approaches to recording, storing, and reporting of data, 
which led to inconsistencies and difficulty when comparing and contrasting

• Adoption of a new transportation asset management system (TAMS), which requires a more 
consistent approach

• Though front‐line crews can still differ in their data entry practices, training is done by a 
centrally located asset management team, which helps minimize inconsistencies and variability



What constitutes high quality data?

• Before adoption of our asset 
management system, our field crews 
were accustomed to a lower level of 
detail for their day‐to‐day work

• Our new maintenance module requires 
additional info on labor, equipment, 
material (which can come from a variety 
of sources), and location/asset data

• This location data specifies the asset 
being worked on and the amount of work 
being done



What constitutes high quality data?

• The newly captured location and 
accomplishment data allows asset managers to 
determine cost and achievement rates that are 
essential to effective work planning

• TAMS is written in the linear referencing system 
(LRS), which differs from the reference post (RP) 
system that our field crews know and use

• This leads to some challenges when translating 
location information between the real world and 
WO location

• LRS and RP are usually close, but not always



What constitutes high quality data?

Common data entry errors
Omitting the asset that was worked on altogether

Leaving the accomplishment value at the default of 1, 
which is non‐sensical for activities such as guardrail repair

Not adjusting the beginning and ending points of the 
work location

Choosing the wrong work order activity



How do we facilitate high levels of data quality?

• As mentioned earlier, the Central Office Asset Management team conducts training 
sessions after new software releases and during seasonal changeovers

• Regular reports are run to track how consistently TAMS is being utilized, and to 
determine data entry accuracy and completion

• When erroneous data is discovered, we work alongside the front‐line staff to correct 
issues, reinforcing the importance of accurate data, and offering tips and tricks to make 
TAMS more efficient

Row Labels Total Entry Count # Default B/EMP # Default/No Accomp # No Asset # No Material Cost Good Entries
Blow Patching (Lane Mile) 261 7 173 47 64 58
Debris Clearance (Hours) 4610 752 3048 0 4602 0
Fence Repair and Installation (Linear Foot) 396 13 113 76 67 159
Heavy Patching (Lane Mile) 304 9 228 48 86 43
Mowing for Safety ‐ Top Cuts (Lane Mile) 2660 193 606 193 2660 0
Repair in Kind (Linear Foot) 6268 3565 1530 505 1091 1352
Wedge Paving ‐ Roadway (Lane Mile) 65 1 39 4 6 25



When is data quality managed?

• Data quality is stressed throughout the 
process, starting before the work order is 
written by keeping accurate asset inventories 
and material lists and costs

• Monthly utilization reports are run to make 
sure that staff is using TAMS to record their 
work

• Seasonal reports are run to recap summer or 
winter work, which replaces similar reports 
from previous work management systems

• Reports are required when performance 
measures are calculated, which can be at 
various times throughout the year

Row Labels TAMS Hours RCA Hours  UTILIZATION
T797312 961.5 1014.5 86.13%
T797314 891.25 1036.75 86.95%
T797315 880 1114.75 81.31%
T797317 1165.25 1200.75 88.59%
T797322 1104.5 1120.5 98.80%
T797324 1514.5 2076.05 76.71%
T797325 2261.25 2414.75 94.66%
T797327 1318 1491 82.82%
T797328 1141.25 1215.25 92.74%
T797331 1057.75 1625.25 65.32%
T797333 1378.25 1625.25 78.74%
T797334 1483 1841.5 80.31%
T797336 1231 1252 98.21%
T797344 617.25 913.25 74.79%
T797361 1538.36 1806.36 89.49%
T797363 1291.5 1544.5 83.73%
T797364 1517.5 1844 86.50%
T797373 790 808.5 96.23%
T797375 1038 1187.75 89.09%
T797378 1548 1645.5 93.75%
T797390 1681 1691.5 99.39%



Why is data quality and its management important?

• Improved data quality helps 
reinforce public trust in our agency 
by increasing transparency and 
accountability

• Better quality data helps managers 
create more efficient work plans, 
which helps maximize the 
effectiveness of our funding

• Enhanced data quality allows for 
accurate reporting of performance 
measures and ensures a consistent 
approach across district boundaries



Data Quality Management Examples – Utilization Report



Data Quality Management Examples – Utilization Report



Data Quality Management Examples – Weekly 
Accomplishment Verification Report



Data Quality Management Examples – Asset Inventory 
Using As‐Built Submittals



Data Quality Management Examples – Asset Inventory 
Using Work Manager



Data Quality Management Examples – Asset Inventory 
Using LiDAR Data



Data Quality Management Examples – Asset Inventory 
LiDAR Data Sampling



Data Quality Management Examples – Performance 
Measures Reporting

High quality pavement maintenance data leads to reliable performance measures, which help determine work plans



Data Quality Management Examples – Performance 
Measures Reporting



Data Quality Management Examples – Performance 
Measures Reporting



Recap

While each of the 5 W’s (and 1 H) are important to data quality 
management, the most important aspect that underpins all of 
them is clear, concise, documented COMMUNICATION.  

Communication regarding:
• Who is responsible for recording data
• What data should they be recording (e.g. labor, equipment, material)
• When should the data be recorded (and reported upon)
• Where data should be recorded (front lines, office staff, contractors)
• Why accurate data recording is crucial (helps with buy‐in)
• How the data should be recorded (tools, methods, etc.)



Thank You!

Douglas Maki
douglas.maki@state.mn.us

651‐234‐7044
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Data Improvement in NYSDOT’s 
Maintenance Management System 
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New York State Department of Transportation
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Enterprise Asset Management Program (EAMP) 

NYSDOT

Policy & Planning Engineering
Operations & Asset 

Management
Admin/Legal 

OPPM EAMP Fleet/AMS

CLEAR

Site Manager

SHARP

Major Systems 

of Record (SoR) HOOCS
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Enterprise Asset Management Program (EAMP) 

Engineering
Operations & Asset 

Management

Office of 

Structures

Office of 

Transportation 

Maintenance

Office of 

Traffic Safety 

and Mobility

Office of Fleet 

Administration 

& Support

Office of Modal 

Safety & 

Security

Signals

•  Snow and Ice Control

•  System Preservation and Repair

•  Facilities Operations and Management

•  Fiscal and Program Management

•  Contract Management

•  Training

•  Personnel Management and Hiring

•  Performance and Asset Management

EAMP
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NYSDOT Maintenance Management Systems 
2006 - 2021
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Maintenance Tasks
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NYSDOT Maintenance Management Systems 
2021 - Present
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Maintenance Tasks
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Data Validation

• On time entry data
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Data Validation

• On data entry
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Data Validation
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Data Validation
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Maintenance Work Orders
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Lubov Koptsev
NYSDOT, Office of Transportation Maintenance

Lubov.Koptsev@dot.ny.gov



Connecting people, products and places safely and efficiently with customer focus, accountability 

and environmental sensitivity to enhance the economy and vitality of North Carolina

Data Validations in Asset Management

Matthew P. Whitley, MPA, P.E.

Raymond C. Honbarrier, P.E.

Sam Eddy, E.I.

Operations Program Management

8/30/2023



OUR VISION
A global leader in providing

innovative transportation solutions
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• Background on Maintenance Data at NCDOT

• AMS (Asset Management System) / SAP Data Validations
• Work Activity Unit of Measure - Max Threshold Validation
• Project ArTEMIS - Required Location Granularity
• Location Validation - SAP Table / System Error Message

• PMS (Pavement Management System) / PCS Data Validations
• 2021 Pavement Condition Survey Observations
• Analysis / Results / Conclusion
• New data validations built into data collection process for FY 2022

• AIC (Asset Inventory Collection) Data Validations
• Pipe Inventory
• Multi-Barrel Pipe Review – Pop-up Errors and SQL scripts
• Rater Report Cards

Agenda
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Data Validations in Asset Management



How and where is money being spent?

Data Validations in Asset Management
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STI-funded Projects: $2.2 billion
Clearly connects $’s planned and performed to locations

https://ncconnect.shar
epoint.com/sites/opm



How and where is money being spent?

Data Validations in Asset Management
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Maintenance Efforts: $1.95 billion
(GMR, BPR, CR, PP, BP, RE)

How and where is money being spent?



Data Validations in Asset Management
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AMS / SAP Data Validations

Data Validations in Asset Management
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• High Limits for common work functions 
are maintained in a table within our SAP 
financial system

• This limits the work accomplished values 
that can be entered when recording work 
activities 

• Helps to eliminate typographical errors 
and mistakes made from extra keystrokes 
when entering data

Work Activity Unit of Measure – Max Threshold / High Limit
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Data Validations in Asset Management



Work Activity Required Location Granularity

Data Validations in Asset Management
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• Short list of critical work functions sent 
to all Division Offices Statewide

• Field crews are required to task these 
activities within AMS system

• Required level of granularity is listed as 
a minimum requirement when using 
these work functions



Work Activity Location Validation - SAP Table

Data Validations in Asset Management
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• Short list of critical work functions 
maintained in a table in our SAP 
financial system

• "Check Area" field denotes whether the 
data check is performed during Time 
Entries or Service Entries

• "Check Attribute" field denotes that the 
system is checking that the entry has a 
Task (Work Order)associated with it



Work Activity Location Validation - System Error Message

Data Validations in Asset Management
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• Error message generated if 
conditions for entry are not met

• Text box pop-up explains to field 
user that certain work functions 
require a Task ID (Work Order) to 
be entered

• Response / Procedure is conveyed 
to the users so that the error can be 
fixed

• This "hard-stop" ensures that 
charges to certain work activities 
are tied to a mappable location



PMS / PCS Data Validations

Data Validations in Asset Management
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Importance of Secondary Pavement Condition Data
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Data Validations in Asset Management

• Used for multi-level reporting across the department

• TAMP – Federal Report that uses the entire Secondary System condition data

• HPMS – Federal Report due yearly, impacts the federal funding state receives

• HMIP – 5-yr resurfacing and preservation plan due to the NC Legislature yearly

• Pavement Performance Analysis and Resurfacing Funding Needs Legislative 
Report based on the condition data that is collected during the survey

• High dollar decisions are being made with this data!



NCDOT 2021 Secondary Pavement Condition Survey Observations
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Data Validations in Asset Management



Division 11 – Yadkin County
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Data Validations in Asset Management



Division 7 – Alamance County
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Data Validations in Asset Management



Division 4 – Nash County
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Data Validations in Asset Management



2021 
Avg. Ra ng 

2017 
Avg. Ra ng County Div. 

60 76 Greene (40) 2 

59 79 Nash (64) 4 

64 73 Alamance (1) 7 

61 87 Montgomery (62) 8 

68 82 Davie (30) 9 

60 77 Yadkin (99) 11 

58 71 Jackson (50) 14 

County List – All affected counties had the same rater team in 2021
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Data Validations in Asset Management



Nash County

Site Visits by PMS Engineer
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Data Validations in Asset Management

Alamance County

24 sections reviewed 24 sections reviewed



PCS Rating of “0”… But why, the road looks good right?
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Data Validations in Asset Management



Transverse Cracking and Bleeding
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Data Validations in Asset Management



Oxidation
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Data Validations in Asset Management



Rutting
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Data Validations in Asset Management



Conclusion and Resolution
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Data Validations in Asset Management

2021 Rater overrated most distress types

Primary Contractor & QA/QC Contractor
• Re-rate 8 counties ~4,000 miles

• Consider not using teams 7 / 13 in future years

• Improve communication between raters/QA teams

• Implement better data validations during collection

Small errors when rating individual distresses 
can have a major impact on the final score



Pavement Condition Survey – Data Validation Flowchart
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Data Validations in Asset Management

• Phase 1 Validation – Compares 
new rater data to previous year, 
60% of the data must be within 15 
points of historical values to pass

• Phase 2 Validation – 5% of the 
newly rated mileage (up to 3% 
failed sections remainder random) 
is re-assessed by QA teams

• During QA data validation phase, 
distress rating differences are 
analyzed to determine data 
quality before it is accepted



Rater Report Card Dashboard for monitoring statewide consistency
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Data Validations in Asset Management



AIC Data Validations

Data Validations in Asset Management
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Data Validations in Asset Management
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Importance of AIC Pipe Inventory Data

GO!NC

Non-NBIS Pipes
• Second largest class of 

NCDOT pipes
• Pipes (round) > 48 inches 

and culverts; less than 20 
feet along the centerline 
of the road

• Most daylight on both 
ends

• 27,000+ in inventory

Storm Drainage Pipes
• Most are maintenance-

sized pipes
• Pipes that are part of a 

closed system (connected 
to a drainage box on both 
ends)

• Limited inventory 
information collected

• Very limited inventory 
presently (< 15,000)

Maintenance Pipes
• Pipes (round) ≤ 48 inches
• Most daylight on both 

ends
• Does not include driveway 

pipes
• 350,000+ in inventory

ArcGIS Online:
NCDOT pipes



Data Validations in Asset Management
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AIC Process

• Pipes are re-inspected 
every 5 years

• Collect inventory, 
condition data and 
photos

• Program also includes 
statewide inventory of 
inlets, retaining walls 
and noise walls

• Larger pipes are part of 
NCDOT Structures 
Management data and 
are excluded from AIC
( > 5,000 NBI-sized 
pipes and culverts)

GO!NC



• Quality Assurance teams follow 
behind raters and check for errors

• Report cards inform us on the 
quality of the data raters are 
collecting and where there might 
be issues with the data

• Incorrectly reporting some 
attributes or missing some 
condition failures could result in 
dismissal of the Rater Team

Rater Report Cards

Data Validations in Asset Management
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Automated Multi-Barrel Data Validation

Data Validations in Asset Management
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Multi-Barrell Review – Process/Outcome

Data Validations in Asset Management
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• Many data errors were found and corrected

• After field review, some drainage features are sent 
to Structures Management Unit for evaluation to 
be classified as an NBI structure

• 42 structures so far have been taken over by SMU 
into our NBI inventory through this effort



Thanks for your time!

Data Validations in Asset Management
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Multi-Barrell Review – Data Errors

Data Validations in Asset Management
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Upcoming events for you

January 7-11, 2024

TRB Annual Meeting

https://www.nationalacademies.org/trb/

events

https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly 

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly 
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 

listed webinars and those coming up soon 

every Wednesday, curated especially for 

you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars
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Get involved 

• Become a Friend of a Standing Technical 
Committee 

Network and pursue a path to Standing Committee 
membership

• Work with a CRP 

• Listen to our podcast

https://www.nationalacademies.org/podcasts/trb

https://www.nationalacademies.org/trb/get-involved 

https://www.nationalacademies.org/podcasts/trb
https://www.nationalacademies.org/trb/get-involved


We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 

at trbwebinar@nas.edu


