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1. RESEARCH NEEDS STATEMENT TITLE

Research Synthesis: Advanced Asset and Project Data Management for Supporting
Infrastructure Digitalization and Investment Tracking

2. RESEARCH NEEDS DESCRIPTION

NDOT currently faces a significant gap between the high-level financial data required for federal
reporting (specifically Form FHWA-534) and the granular operational data generated by asset
and project management activities. While Form FHWA-534 is a critical tool used by the FHWA
to measure state investment priorities, determine trends, and evaluate highway performance
on the National Highway System (NHS), the current process for fulfilling these requirements is
often manual and disconnected from day-to-day asset management. The effect is reduced data
quality for decision making and increased hours expended.

It is essential for NDOT to evolve beyond reactive reporting toward a scientific, standardized,
and comprehensive data management system. High-quality and detailed data from asset and
project management are the "engine" for reliable federal reporting. By improving how to
record activities such as maintenance, reconstruction, and new construction, NDOT can 1)
Ensure data reliability for federal compliance, 2) Create a "digitalized infrastructure"
environment that tracks every dollar of federal investment with precision, and 3) Bridge the
existing gap between project-level data, financial systems, and federal expenditure categories.

To achieve these goals, the research synthesis will focus on identifying and documenting
proven strategies from peer agencies regarding data integration and standardization.
Specifically, the research needs to:
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1) Review National Best Practices for Reporting: Conduct a comprehensive review of how
other State DOTs have standardized the mapping of project-level data to the categories
required for Form FHWA-534.

2) Identify Data Standards for Infrastructure Digitalization: Synthesize existing data
frameworks used by leading DOTs to ensure that project records (maintenance,
reconstruction, and new construction) are structured scientifically for seamless
integration into asset management systems.

3) Identify Technologies and Tools: Review the effectiveness of the technologies and tools
that support asset lifecycle management, project management, long-term infrastructure
health, and federal investment transparency.

4) Recommend a Standardized Record-Keeping Framework: Based on the synthesis,
develop a recommended set of data entry standards and workflows that "force" high-
quality, detailed data collection at the project stage to support robust asset
management and FHWA compliance.

3. OBJECTIVE/DELIVERABLES

The primary goal of this research synthesis is to review and document national best practices to
provide NDOT with a scientific foundation for infrastructure digitalization and expenditure
tracking. The specific objectives are:

1) Identify Data Alignment Strategies: Perform a comprehensive review of peer-state
practices and federal guidelines to identify proven methods for mapping granular
project activities to the specific expenditure categories required by Form FHWA-534.

2) Identify Technologies and Tools: Review the effectiveness of existing technologies and
tools that have successfully supported other agencies in maintaining a "standard and
scientific" data record across the asset lifecycle and in managing a project from start to
finish.

3) Define Standards for "High-Quality" Data: Establish a scientific baseline for the data
fields and recording standards necessary to ensure project-level information is
comprehensive enough for both internal asset management and external federal
compliance.

Anticipated deliverables:

1) Synthesis Report of National Practices: A comprehensive document summarizing the
findings from the literature review and the benchmarking of peer-state practices
regarding project data and FHWA reporting integration.
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2) Technology & Tool Evaluation Matrix: A summarized review and comparison of digital
tools, data systems, and interoperability standards that have been successfully
implemented by other agencies to support digitalization.

3) Recommended Data Recording Framework: A proposed set of standardized data
elements and entry protocols derived from the synthesis to ensure high-quality, detailed
data collection at the project management stage.

4. CURRENT PRACTICE AND RELATED RESEARCH

Agencies such as the Utah Department of Transportation have defined some linkages between
Form 534 and Highway Performance Monitoring System (HPMS) as well as the Transportation
Management Plan (TAMP). FHWA has published guidelines to complete Form 534.

The current state of the practice at NDOT is an ad-hoc manual effort to use the data available to
fill the categories of Form 534. The current effort is antiquated and time-consuming. There is a
scarcity of research on this topic.

The form is officially rated by FHWA as representing a burden of 8 hours of information
collection. There must surely be a great increase in efficiency possible to achieve the data
aggregation in this amount of time.

It has been investigated in cooperation with NDOT IT that Al may be able to assist with the
compilation of data for Form 534. It has been considered by NDOT IT that the current data state
is not sufficiently advanced to permit automation of the task. From the start, when we begin by
analyzing the extent of a project’s limits to begin quantification and categorization as required
by FHWA Form 534, it is evident that the flexibility of project limits descriptions are not
conducive to efficient data processing. From there, additional challenges are present upon
which more research needs to be conducted.

National research and peer state case studies highlight several categories of technology that
support standardized, scientific record-keeping and automated federal reporting. 1) Leading
DOTs (such as Virginia and New Mexico) have moved toward Enterprise-wide Data Systems
where maintenance management, financial management (FMIS), and inventory databases are
linked. 2) Recent AASHTO guidance recommends moving toward Federated Data Sharing using
distributed APIs and open standards. This allows each division (Performance, Maintenance,
Finance) to maintain its own systems while allowing federal reporting tools to "pull"
standardized data automatically. 3) Beyond physical assets, Traffic Management Systems (TMS)
are adopting technology-based asset management strategies that treat logical data (system
monitoring, data management) as physical assets. This allows for a more comprehensive
"digital twin" of the infrastructure that supports long-term investment tracking.

NDOT Research Needs Statement 26-02-E7 Page |3
Rev 2025.10.01



5. IMPLEMENTATION POTENTIAL

The ultimate goal for implementing the results of this research synthesis is the creation of a
"Digitalized Infrastructure Data Ecosystem." The implementation potential of this research is
very high because it can be put to use immediately for preparing the annual Form 534 for
submittal to FHWA. Upon completion, meetings could be held internally at NDOT to coordinate
implementation of the findings straight away. Training should also be considered if feasible. The
implementation potential is substantial because other states must complete this identical form,
and their programs must surely share many similarities with NDOT goals and

projects. Additionally, the results will provide a scientific data foundation that supports NDOT’s
asset management and project management by ensuring that field activities (maintenance,
reconstruction, etc.) are recorded in a way that is comprehensive and usable across the entire
agency lifecycle. This research will bring the information directly into the hands of staff who are
in a position to implement.

However, there are several barriers: 1) A significant barrier is the difficulty in connecting with
other states to learn about their specific internal processes for filling out Form FHWA-534,
Without a formal synthesis, it is difficult to access the "lessons learned" from other DOTs' data
management transitions. 2) While many digitalization tools exist for asset and project
management, they may not be suitable for NDOT due to the complexity of integrating new
software with existing legacy databases.

6. URGENCY AND RISK POTENTIAL

This research is of paramount importance to ensure Department expenditures are reported on
Form 534 with maximal precision, coordination, and efficiency. This research will also bring us
closer to synchronizing with Form 532 prepared by the NDOT financial team. Currently data is
asynchronous on the national level. There may be any number of analysis or decisions being
made on data compiled via ad hoc processes. The longer we allow this to continue, the greater
the accumulated risk. The sooner we leverage this research, the sooner useful data trends will
emerge.

This research will enable more meaningful trend analysis of expenditures to preserve
investments and maintain state transportation assets. Greater clarity on project allocations will
enhance mobility opportunities and connections for all modes. This improvement in the
transportation network will contribute to Nevada's economic competitiveness while at the
same time developing a sustainable transportation network that is environmentally and
financially viable. Finally, this research will also create more clarity on the overall investment in
traffic safety.
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7. EXPECTED BENEFITS

Material Costs: With expenditures consistently evaluated, material costs can be controlled more closely.

Labor Costs: When labor spent on maintenance and other operations is correctly tabulated it can be
factored appropriately into planning and prioritization.

Construction Costs: Correct breakouts on Form 534 will result in an accurate assessment of construction
costs across categories.

Life Cycle Costs: With various reconstruction activities and rehabilitation activities correctly bifurcated
from new construction, the lifecycle cost can be more accurately calculated, and thus more
appropriately managed.

Environmental Impacts: Accurate quantification of environmental investments allows more accurate
communication of environmental impacts of Department efforts to elected officials.

Safety: Accurate tabulation of safety investments provides for “apples-to-apples” comparisons with
other programs at a nationwide level.

Sustainability: With accurate calculations of environmental impacts and life cycle costs, we can look at
resiliency and sustainability in a more focused manner.

Other: Planning and project prioritization can be conducted with improved focus utilizing more relevant
trend data with regards to NDOT financial expenditures.

8. PRIMARY PROJECT CHAMPION

Mark Wooster
Chief, NDOT Performance Analysis Section, Planning Division

mwooster@dot.nv.gov
775-888-7156

9. ADDITIONAL PROJECT CHAMPION

Ronald Luo

NDOT Performance Analysis Section, Planning Division
zhe.luo@dot.nv.gov

775-888-7938
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