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EXECUTIVE SUMMARY 

A major challenge with any state of practice study at a national level is reducing down the 
volumes of discovered data into precise, digestible pieces of information. During the 
completion of this study over 12,000 items were identified and over 6,000 of these were 
reviewed by the study author in order to collect useful information on the state of local road 
transportation asset management in all 50 states. The useful findings from this volume of 
material are not easily consolidated into a single written resource. As a result, this report is 
intended to act as a resource for further investigation into the topic. 

A supplementary resource spreadsheet was created as an easy method for looking up the major 
source documents used in the study findings. This resource spreadsheet can be found at 
https://tinyurl.com/ye644hh5. It contains links to 223 of the cited sources for this study which 
are indexed by state and year of publication. These source items provide a broader description 
and context to any given topic addressed in this report. 

The state of practice on local road transportation asset management has undergone positive 
changes for Michigan local road‐owning agencies since the formation of the Michigan 
Transportation Asset Management Council (TAMC). The TAMC has been a pioneer in their 
coordinated approach to transportation asset management across the differing agency types 
and has been unique in their local agency transportation asset management support. The 
Center for Technology & Training (CTT) was tasked with identifying the statewide 
transportation asset management best practices performed on local roads across the United 
States. This study sought to identify these leaders and extract information from their 
experiences by looking at the incentives for encouraging adoption of best practices, state 
perspectives of transportation asset management integration, range of assets considered, tools 
or practices that may be beneficial and implementable to Michigan, and lessons learned from 
others states. 

This study conducted an extensive search by using three data collection methods to collect data 
on fourteen data collection measures in all fifty states. The two main data collection methods 
were web‐based: by searching the web manually and by using an automated web scraper. The 
third data collection method used an online survey as a check to see if any items were missed 
from the first two data collections. These collection methods were then used to score points on 
nine different scoring measures, which were used to calculate an average overall statewide 
local road transportation asset management score for each state. The average overall score for 
all fifty states was 31%. By contrast the highest scoring states of California, Michigan, Maine, 
and Idaho scored 90%, 84%, 77%, and 75%, respectfully. 

The local road transportation asset management score for each state was used to look for 
trends based on how different individual collection measures influenced the overall score. A 
state without any sign of existing transportation asset management training, tool, or regulatory 
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requirement averaged a score of 24% or below for each scoring measure. The least influential 
metric on the average overall score was having regulatory requirements. One of the more 
interesting findings was how average scores increased from 19% to 68% when it was found that 
states had a unified transportation asset management (TAM) system. In addition, an effort for 
having data and an effort for using preventive maintenance treatments had a much larger 
influence on increasing average scores than an effort to have written transportation asset 
management plans. Another interesting finding was how the average score increased by orders 
of magnitude as the state’s local technical assistance program (LTAP) involvement diversified 
into additional support areas as shown in the figure below. Having a statewide champion for 
local road transportation asset management is a key finding because the level of LTAP 
involvement was not a direct collection measure or a direct scoring measure. 

Many of the practices that were recommended are already being administered in Michigan 
through its TAMC. The main takeaways were to: 

 keep TAM practices from becoming stale by continually improving trainings and tools 
 ensure that collected data is reliable and shared with other agencies 
 ensure that collected data not be overly complex, which would inhibit initial buy‐in 
 offer standardized tools and practices to aid in TAM implementation 
 provide support for unified TAM systems and unified rating systems 
 offer education for those who want continuous improvement for their TAM practices 
 educate decision‐makers on the importance of TAM 
 establish a TAM committee to help steer statewide practices 
 establish a funding source for agencies to collect their own data. 
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BACKGROUND 

Transportation asset management at its simplest definition is using data to make informed, 
cost‐effective decisions. Data can be used to determine the effectiveness of pavement 
treatments, provide guidance in selecting between treatments, help determine when a 
treatment will be needed, act as a framework to set a goal, and show a budgetary need for 
reaching a goal. Transportation asset management can then take a more advanced stance by 
incorporating items such as risk management, strategic goal setting, level of service targets, life 
cycle costing policies, and even benchmarking skill development for transportation asset 
management staff. 

The transportation asset management state of practice was quite variable across the United 
States. The state departments of transportation (DOTs) were required by the Federal Highway 
Administration (FHWA) to develop a transportation asset management plan as of June 30, 
2019. These plans provide a somewhat consistent gauge between states because they were 
required to have specific components for routes that are part of the National Highway System 
(Kuklenski, 2021). There are also standard practices for federal‐aid‐eligible roads that are 
higher‐level national functional classification (NFC) routes. Projects for these routes are 
typically required to be included on each state’s statewide transportation improvement plan 
(STIP) to be eligible for federal funding. The non‐federal‐aid local roads, which comprise 76% of 
the road miles in the United States as reported in the FHWA’s Highway Statistics Table HM‐51, 
have asset management practices that are highly variable for each state and their statewide 
practices are not documented in one place (FHWA, 2020). 

In Michigan, Public Act 499 of 2002 required road‐ and bridge‐owning agencies to report 
mileage and condition data on their federal‐aid eligible road network and entire bridge network 
to the Michigan Transportation Asset Management Council (TAMC). Agencies are financially 
reimbursed for the training they are required to attend and for the data collection they are 
required to perform. For road condition data collection, the TAMC had chosen the Pavement 
Surface Evaluation and Rating (PASER) system for paved roads and the Inventory‐based Rating 
(IBR) System™ for unpaved roads. These data were collected by each road‐owning agency and 
shared with their Michigan planning organization representative and then with the TAMC. The 
same data was used at each of these three entities to fulfill their reporting desires and 
requirements. 

Michigan road‐owning agencies with 100 or more certified centerline miles of public roads are 
also required by Public Act 325 of 2018 to submit transportation asset management plans to 
the TAMC every three years. In order to ease the burden of agencies needing to meet the 
required plan components established by the Michigan legislature, the TAMC contracted with 
the Center for Technology & Training (CTT), which also houses Michigan’s Local Technical 
Assistance Program (LTAP) and the Roadsoft software development and support team, to 
develop plan templates, tools, and trainings. Michigan’s local agencies have no‐cost access to 
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Roadsoft, a GIS mapping database for collecting, storing, and analyzing data associated with 
transportation assets. Roadsoft is the only approved tool used for the TAMC sponsored road 
condition data collection and reporting in Michigan. 

The CTT also performs additional trainings for the TAMC that include introductory 
transportation asset management and gravel road asset management, PASER, IBR, bridge asset 
management, and culvert asset management. The TAMC also conducts trainings of their own 
that cover their reporting process. The TAMC holds an annual conference on transportation 
asset management and reports on the collected data through a website dashboard and their 
Roads & Bridges Annual Report. The trainings and tools developed for use on federal‐aid roads 
can and are also used on non‐federal‐aid roads by Michigan’s local agencies; the only difference 
between these two types of roads are the regulatory requirements that pertain to each. 

Statewide transportation asset management was possible in Michigan because local road‐
owners are provided with the tools, trainings, and incentives to use the collected data to make 
informed cost‐effective decisions. The TAMC had been the leader in transportation asset 
management for several decades by the implementation of their coordinated approach to 
transportation asset management across ownership silos that had been unique in local agency 
transportation asset management. Several other states have started to expand their approach 
to transportation asset management; this study sought to identify these leaders and extract 
information from their experiences by looking at the following topics: 

 State and local perspectives of transportation asset management integration 
 Incentives and directives for encouraging adoption of best practices 
 Level of adoption of transportation asset management across the state 
 Range of assets actively considered 
 Tools or practices that may be beneficial and implementable to Michigan 
 Lessons learned from states that have not started transportation asset management or 

that have backslid in their deployment. 

This study focused on transportation asset management efforts that are used on non‐federal‐
aid routes because there are common practices already used across the United States for the 
federal‐aid routes. Bridge inspection practices were not reviewed because the National Bridge 
Inspection Standards (NBIS) are required to be followed across the United States. 

The goal of this study was to identify strategies that made the largest impact on statewide 
transportation asset management usage on local roads. The best practices, lessons learned, and 
overall local road asset management assessment from each state would help the TAMC with 
setting future direction and provide reassurance that the current course was appropriate. 
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METHODS 

This study conducted an extensive online search to identify the current condition of statewide 
local road asset management practice for each state in the United States. An evaluation system 
was created that provided scoring measure points based on fourteen different collection 
measures. The scoring measures were used to create an overall local road transportation asset 
management score for each state. The results were used to look for trends in the overall score 
based on changes in each individual collected measure. Best practices and lessons learned were 
documented and were also used to look for trends in the overall score. 

Data Collection 

Each state DOT‐approved transportation asset management plan was briefly reviewed to gain 
insight into the basic details of each state, such as which type of local agencies own roads and 
what are the local agency levels named in each state. There were three methods used to collect 
data—searching the web manually, searching the web using an automated web scraper, and an 
online survey—on the fourteen data collection measures. The fourteen data collection 
measures used to assess statewide local road transportation asset management were: 

1. Who was the champion? 
2. Were there any incentives? 
3. What other types of roadway assets are managed using AM principles? 
4. What are the useful tools or practices found? 
5. Do they have any lessons learned that would be helpful for others? 
6. Was there a provided TAM system? 
7. Was there a prevalent or recommended rating system? 
8. Were there any regulatory requirements? 
9. Was there any funding to perform local road transportation asset management? 
10. What was the state’s local technical assistance program (LTAP) involvement? 
11. Were there any tools that were used? 
12. Were there any connections to Michigan? 
13. Assess the level of adoption across the state 
14. Summarize their perspective. 

The data was first collected using manual web searches. Additionally, the data was collected 
using a web scraper created specifically for this study that used a web search engine and 
indexed the items found. Lastly, data was collected using an online survey that was distributed 
to all fifty states. The data collection process is summarized in the flow chart in Appendix A – 
Data Collection Process. The driving data collection method was web searching because it was 
assumed that, if the statewide details are not on the web, then it would be much more difficult 
to reach all local road owners in most states. 
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Manual Web Search Data Collection 
Manual web searches were performed by staff from the CTT using the DuckDuckGo search 
engine, and the first three pages of results were reviewed. The DuckDuckGo search engine was 
chosen for manual searches to limit the bias that could creep into the results when using the 
Google search engine. The DuckDuckGo search engine returns the top search results and does 
not adapt the displayed results to the searching IP address (Brown S. , 2021). This prevents the 
search results from becoming skewed to a researcher’s search history. The state name was 
combined with the primary keyword search terms along with the excluded keyword search 
terms to assist in refining the results. The primary keyword search terms were: 

borough pavement condition index road asset management 
city pavement condition data road guide 
county pavement guide road manual 
engineer conference pavement management road plan 
local agency asset management pavement manual road report 
maintenance program pavement plan town 
maintenance system pavement rating transportation asset management 
parish pavement report transportation conference 
PASER PCI transportation plan 

The excluded keyword search terms were “water” and “EPA”. These terms were excluded due 
to the large volume of local agencies that have created water and wastewater asset 
management plans championed by the United States Environmental Protection Agency. Water 
and wastewater asset management plans are not part of this local road transportation asset 
management study. If no details were found for an individual state using the primary terms, 
then a set of secondary terms that are typical for planning assets were used to try to gauge the 
level of statewide local road transportation asset management. These terms are typically used 
for budget planning of all assets that an agency maintains and not just transportation assets. 
This was done as a check to see if states use different terminology for transportation asset 
management plans. The secondary keyword search terms were: 

capital improvement plan capital transportation program 
capital improvement program comprehensive plan 

After the DuckDuckGo search engine results for primary and secondary terms were reviewed, 
specific websites were searched if there still remained unidentified collection measures. First, 
each state’s LTAP website was browsed. Second, state DOTs and state legislature sites were 
searched; the primary and secondary terms were used on the DOT search page and on the 
legislative compiled law (or equivalent) search page. Finally, local agency association sites were 
browsed to try to satisfy any remaining unanswered collection measures. These included 
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county engineer, city engineer, county supervisor, county commissioner, and judges association 
sites. 

Web Scraper Data Collection 
A web scraper is a tool that crawls (or searches) the web and scrapes (or saves data to a 
database) web sites that meet set criteria (harkiran78, 2022). The web scraper that was created 
for this study used the Google search engine to search for specific terms and indexed the items 
found. This index was manually reviewed by CTT staff who then documented items that 
pertained to the fourteen collection measures. The Google search engine was used because of 
its familiarity to the web scraper developer. The web scraper had the ability to search websites, 
pdf files, and also the names of Microsoft Office files. The web scraper provided rating points 
and statistics for items found, which was based on how many keywords were located. One 
point was added for each unique keyword that was found and, if more than one of the same 
keyword was found, there would need to be twice as many found to add another rating point. 
For example, if the keyword “asset” was found seven times, it would add one point for the first 
time, another point for the next two times, and another point for the last four times for a total 
of three points. 

Additional features were added to the database to assist with the manual review such as filters, 
searching, color coding, and adding keyword search terms to be excluded. The keywords used 
for the web scraper data collection were modified from the original manual web keyword list 
based on how useful the original terms were at finding data on the fourteen collection 
measures. The fifty state names were part of the keyword search terms. The remaining 
keyword search terms were: 

asset management rating program 
asset management guide rating system 
asset management manual road asset management 
capital improvement plan road asset management guide 
capital improvement program road management manual 
capital transportation program road management system 
comprehensive plan road plan 
ltap t2 
pavement asset management t2 center 
pavement management guide transportation asset management 
pavement management manual transportation asset management guide 
pavement management system transportation asset management manual 
rating transportation plan 

Two levels of filters were used to review the indexed items found. The first filter level was by 
state name, which returned all the items that included that state name. The second filter level 

7 



 
 

 

                           

                         

               

       

   
 

     

       

       

        

       
   

         

         

       

        

     

   

       

     

     

       

     

   

   

      

    

 

         

       

       

        

   
 

         

     

       

       

 

             

 
                               

                             

                                     

                               

                                 

                               

                                     

                             

                                   

                                 

 

used specific keywords to sort related items into six bins to pinpoint specific desired 
information. The keywords for the second filter level are shown in Table 1. 

Table 1: Second level web scraper filter keywords 

Second level Filter Keywords 

General asset 
management? 

asset management !epa 
transportation asset management !environmental 
road asset management !transit 
pavement asset management 

Do they have a 
TAM guide? 

transportation asset management guide 
road asset management guide 
pavement management guide 
asset management guide 

!epa 
!environmental 
!transit 

Is there a 
provided system? 

rating road management system 
rating system !epa 
rating program !environmental 
pavement management system !transit 

Is LTAP involved? 

ltap 
t2 
t2 center 
!epa 

!environmental 
!transit 

Manuals? 

transportation asset management manual !epa 
road management manual !environmental 
pavement management manual !transit 
asset management manual 

Plans or 
programs? 

transportation plan 
comprehensive plan 
capital improvement program 
capital improvement plan 

capital transportation program 
!epa 
!environmental 
!transit 

! = exclude items with this note 

Search functionality was added to the database to speed up the manual review of the items 
found by the web scraper. The searching could be performed on the uniform resource locator 
(URL) or on the text contained in the found item. The items were then color coded to speed up 
the manual review and assist with future referencing. Items were colored red if they were not 
useful, green if they were useful, and yellow if they were interesting but not useful in providing 
data on the fourteen collection measures. Once the item was color coded it was hidden from 
view so it was easier to navigate the list. The items in green were then made visible after the 
review of the list was completed. There was also a download feature created that would 
download a pdf of the found item. This was done to save a snapshot of what was found 
because of the shifting nature of online items. The web scraper user interface is shown in Figure 
1. 
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Figure 1: Web scraper user interface 

Survey Data Collection 
The final data collection method was through an online SurveyMonkey survey that was sent to 
all fifty state LTAP center directors; this survey is shown in Figure 2. There were five questions 
and an additional open feedback section for the survey. All questions were short answer except 
for question three, and all questions required an answer except for the open feedback 
question. In addition to e‐mailing the survey request to all LTAP center directors, a request to 
fill out the survey was announced at the 2022 National LTAP/TTAP Conference in Seattle, 
Washington. Flyers were also handed out to attendees of this conference that contained a 
quick response, or QR, code that linked directly to the survey. 
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Leaders in Transportation Asset Management Survey 

Michigan's Local Technical Assistance Program is in search of leaders in transportation 
asset management (TAM). We are gauging different states’ TAM current and best 
practices provided to local agencies. Please take a moment to complete this survey. We 
appreciate your feedback. 

For this survey, we are defining TAM as using data to assist with decision making. 

Name: E‐mail: State: 

1. Has your state legislature or state department of transportation provided incentives 
or directives for local agencies to perform TAM? If so, what incentives and directives 
have they provided? 

2. Is there a recommended pavement condition rating system used by your state's 
local agencies? If so, what system is used? 

3. What percentage of local agencies in your state have pavement condition data that 
is less than 3 years old on at least one third of their road network? (multiple choice 
0%, >0%, >25%, >50%, >75%)? 

4. What trainings, manuals, or best practices are offered in your state that assist local 
agencies with TAM (please provide a web link if available)? 

5. We may wish to follow‐up with you by phone with more TAM‐related questions. Do 
you feel that you have a good understanding of the level of TAM implementation 
being performed by your local agencies? If no, who would you recommend we 
survey? 

Figure 2: Leaders in transportation asset management survey that was sent to LTAP directors 

Search Validation 

A common concern with many literature reviews is determining whether the search was in‐
depth enough to have a deep understanding of the topic and a thorough understanding of the 
subject matter and related topics. Validation checks were performed for this study in a variety 
of ways to assess the completeness of the data found in the online searches and if further 
investigation was warranted. 
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Manual Web Search Validation 
In order to gauge whether the manual web searching using the DuckDuckGo search engine was 
in‐depth enough, a validation review was undertaken for the six states of Georgia, Hawaii, 
Maine, Mississippi, North Dakota, and South Dakota. For this validation review, the websites of 
the top three counties and top three cities within each state, by population, were searched. The 
search consisted of using the primary and secondary keyword search terms on the local 
agency’s search page and browsing their pertinent webpages, meeting minutes, and meeting 
recordings if they were available. The goal of this in‐depth review was to identify any details on 
the statewide local road asset management practices that were not found earlier. 

Web Scraper Validation 
The web scraper validation review first looked at the points that were given to each item found 
that contained the keyword “Michigan”. All the items found using the first‐level Michigan filter 
were manually reviewed by a CTT staff member and marked if they were useful in providing 
data on the fourteen collection measures. This was then compared to how many points the 
web scraper gave to the item. The intent was to correlate the points given to the likelihood that 
the item answered one of the collection measure questions. For example, checking how likely 
that the amount of points above a certain threshold would contain information that would 
answer one of the collection measure questions. 

The second web scraper validation review again tried to investigate ways to optimize 
applicability of the total dataset. This would result in less time manually reviewing the items 
and more time determining whether the state met the criteria for a particular scoring measure. 
All the results from the seven states of Alabama, Alaska, Idaho, Indiana, Michigan, Utah, and 
Wisconsin were reviewed and marked if they were useful items. The results were then filtered 
by the second‐level filter terms and were compared to the items found for each of the seven 
states first‐level state name filter. This validation assessment checked if it was adequate to just 
review the first‐level state name and second‐level desired information filter results instead of 
all the results found with just the first‐level state name filter. 

Survey Validation 
The primary data collection method was web searching because it was assumed that, if the 
statewide details are not on the web, then they don’t exist. It would be much more difficult to 
reach all local road owners in a coordinated effort about reporting that was performed, 
trainings and tools that are available, and any regulations that apply if the internet was not 
used. The SurveyMonkey survey results were used as a check that was not tied to web 
searching in order to verify that an adequate understanding of statewide asset management 
practices on local roads was found. 
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Data Analysis 

Data from the fourteen collection measures were used to evaluate states on nine scoring 
measures described in Table 2 below, which were then used to create an overall local road 
transportation asset management score. The nine scoring measures were based on whether 
there was a statewide effort for local roads to use a unified rating or TAM system, have data, 
use a mix‐of‐fixes approach, use preventive maintenance, have a written plan, assess needs, 
include other road assets, use ratings to determine fix, and evaluate a treatment’s extended 
service life (ESL). 

Table 2: Scoring measure point system 

Is there a statewide effort to… Point given for: 
Unified rating 

or TAM 
system 

…use a unified asset management 
system or rating system for local 

roads? 
Yes (1.00 point) 

Have data 
…collect quality data on local 

roads? 

Training (0.25 points), Tool (0.25), Regulatory 
(0.25), and QC (0.25); 
or Generated report (0.75) and QC (0.25); 
or Self‐initiated collection on 75% of non‐
federal‐aid roads at least every 3 years (0.75) 
and QC (0.25) 

Mix of Fixes 
approach 

…use a mix‐of‐fixes approach on 
local roads by offering state‐
specific trainings and tools? 

Training (0.50 points) and Tool (0.50) 

Preventive 
maintenance 

…use preventive maintenance 
treatments on local roads? 

Training or Guide (0.50 points) and Tool (0.50) 

Have a 
written plan 

...have a written pavement asset 
management plan for local roads? 

Training (0.33 points), Tool (0.33), and 
Regulatory (0.33); 
or Generated report (1.00) 

Assess needs 

...be able to use data to show 
elected officials and the public the 
impact of increases or decreases 
in budgets on future quality of 

local roads? 

Training (0.33 points), Tool (0.33), and 
Regulatory (0.33); 
or Generated report (1.00) 

Other road 
assets 

…routinely collect data on other 
roadside assets on local roads? 

Training (0.33 points), Tool (0.33), and 
Regulatory (0.33) 

Use ratings to 
determine fix 

…consider distress ratings when 
deciding on an appropriate fix on 

local roads? 

Training or Guide (0.33 points), Tool (0.33), and 
Regulatory (0.33) 

ESL 
evaluation 

…periodically assess the benefit 
(years of life gained) of pavement 

treatments on local roads? 
Training (0.50 points) and Tool (0.50) 
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The evaluation system was based on survey questions on the 10th Annual Michigan Local 
Agency Transportation Asset Management Implementation Survey Report (Torola & Colling, 
2021). This was an annual report that assessed the level of transportation asset management 
implementation of Michigan’s local agencies. The handout from the Center for Technology & 
Training’s February 20, 2018 class entitled Asset Management Maturity Self‐Assessment (CTT, 
2018) was also reviewed in order to create a more complete evaluation system. Each of the 
states were given a point or portions of a point for each of the nine scoring measures. The 
overall score for each state was calculated based on the total points received divided by the 
total points possible and expressed as a percentage. The overall local road transportation asset 
management score for each state was used to look for trends based on how different individual 
collection measures influenced the overall score. 

As shown, scoring measures were based on whether systems, trainings, or tools were available; 
whether regulatory requirements were present; or if a report was generated. Tools for this 
study were defined as any system, template, decision matrix, or reporting effort that was 
created to be used by local agencies across the state. Trainings for this study were defined as 
any in‐person training, web‐based training, training video, guide, or technical assistance used 
by local agencies specifically for their state. It has been shown in Michigan that having tools and 
training helps local agencies meet regulatory requirements for statewide asset management 
practices. When the evaluation system rating components shown in Table 2 are broken down 
by the level of influence to the overall score, it was found that offering trainings influence 34% 
of the overall score, tools influence 34%, regulatory requirements influence 17%, and quality 
control influences 3%. The unified rating system scoring measure was simply a yes or no metric 
and not tied to trainings, tools, or regulatory requirements. If a state scored positively on every 
component with the exception of having regulatory requirements, it still would be able to 
receive an overall score of 97%. 
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RESULTS 

After the data collection and scoring was completed, the ESL evaluation scoring measure was 
removed from the analysis. This scoring measure was too inconclusive to provide a definitive 
assessment for most states. The remaining eight scoring measures were used to produce the 
overall local road transportation asset management score for each state. The scores ranged 
from 0% on the low end to 90% on the high end, and the average score of all the states was 
31%. There were thirty‐six states with a score in the range of 0% to 40% and fourteen states 
with a score higher than 40% (see Figure 3). The individual state results are shown in Figure 4. 

Figure 3: Distribution of overall state scoring 
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Figure 4: Statewide local road transportation asset management overall score results 

Results of Individual Scoring Measures 

Unified Rating System or Unified Transportation Asset Management System 
The scoring measure on whether there was a statewide effort to use a unified transportation 
asset management system or unified rating system for local roads was the only scoring measure 
that was simply a yes or no score. This scoring measure did not score on trainings, tools, or 
regulatory requirements. Seventeen states had a unified transportation asset management or 
rating system available to be used on local roads and twenty‐nine states did not. The remaining 
four states had a unified transportation asset management system or unified rating system for 
county roads only and were given a 50% score to account for this effort (see Figure 5). The 
rating systems found for each state are shown in Appendix B – Unified Rating Systems. 
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Figure 5: Statewide local road asset management assessment on unified rating or TAM systems 
results 

Have Data on Local Roads 
There were three paths to receive scores on the statewide effort to collect quality data on local 
roads, which was the most complex scoring measure. The first scoring path looked for the 
presence of trainings, tools, regulatory requirements, and quality control measures. The second 
path looked for the existence of a statewide local road condition report and if quality control 
measures were present. The last path looked for local road agency self‐initiated data collection 
on 75% of non‐federal‐aid roads at least every 3 years and if quality control measures were 
present. There were statewide efforts that automatically collected and reported local road data 
by agencies that were not local agencies, and there were local road owner surveys that showed 
self‐initiated collection on at least 75% of the state’s local roads. Since these states already 
have data on their local roads it was decided to score this scoring measure on separate paths 
instead of giving them a lower score due to not having trainings, tools, or regulatory 
requirements. There were nine states (California, Connecticut, Idaho, Iowa, Maine, Michigan, 
Montana, Utah, and Wyoming) that received credit for having quality control procedures in 
place. The most common reason for receiving credit for quality control was because data was 
collected by a single entity and distributed to all local agencies or a statewide champion 
collected the data on behalf of local agencies at their request. If a single entity collects all the 
data, then data at one agency should be comparable to data at another agency. 

The majority of the states received points on this scoring measure through the scoring path of 
the presence of trainings, tools, regulatory requirements, or quality control procedures on the 
collected data. Twenty‐seven states received points for having trainings and twelve states 
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received points for having tools; these were the two most common reasons for receiving points 
for this scoring measure. There were fifteen states that did not receive any points for having 
data (see Figure 6). 

Figure 6: Statewide local road asset management assessment on having data results 

Mix‐of‐Fixes Approach 
Points were given to states for having a statewide effort to use a mix‐of‐fixes approach on local 
roads by offering state‐specific trainings and tools. A mix‐of‐fixes approach looks at applying 
different types of treatments at different times during the life of a roadway with the main goal 
of targeting the most cost‐effective window of opportunity. There were six states that offered 
both trainings and tools, twenty‐five states that offered trainings only, three states that offered 
tools only, and sixteen states that offered neither. The scoring results are shown in Figure 7. 
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Figure 7: Statewide local road asset management assessment on mix‐of‐fixes approach results 

Preventive Maintenance 
Figure 8 shows the results for the scoring measure of having a statewide effort to use 
preventive maintenance treatments on local roads through offering trainings (or guides) and 
tools. Preventive maintenance is a cornerstone of effective transportation asset management 
and has the goal of delaying higher‐cost treatments from needing to be performed. There were 
twelve states that offered both trainings (or guides) and tools, twenty‐two states that offered 
trainings or guides only, two states that offered tools only, and fourteen states that offered 
neither. 

Figure 8: Statewide local road asset management assessment on preventive maintenance results 
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Have a Written Pavement Asset Management Plan 
There were two scoring paths for the scoring measure of having a statewide effort to have a 
written transportation asset management plan for local roads: having trainings, tools, and 
regulatory requirements was one path and generating a pavement asset management plan 
automatically statewide was the second path. California was the only state that followed the 
second path due to their statewide local needs assessment report (NCE, 2021). For the rest of 
the states, the regulatory requirements ranged from having to submit full transportation asset 
management plans to being required to submit a portion of a typical plan such as a list of 
planned projects on their local roads. There were seven states that offered trainings, six states 
that offered tools, nine states that had some sort of regulatory reporting requirement, and 
thirty‐six states that offered nothing. Many states had a combination of scoring metrics, which 
is reflected in the scoring results shown in Figure 9. 

Figure 9: Statewide local road asset management assessment on having a written plan results 

Use Data to Assess Needs 
There were two scoring paths for the scoring measure of having a statewide effort to use data 
to show elected officials and the public the impact of increases or decreases in budgets on 
future quality of local roads: having trainings, tools, and regulatory requirements was one path 
and reporting to the state legislature was the second path. California, Indiana, North Dakota, 
and Wyoming were the only states that followed the second path due the statewide local needs 
assessment report in California (NCE, 2021), needs assessment of roads in North Dakota 
(UGPTI, 2012), Indiana local road dashboard website (Indiana LTAP, 2022), and statewide 
conditions of county paved roads report in Wyoming (Wyoming Technology Transfer Center, 
2015). Michigan does have a statewide report that includes the conditions of local roads but it 
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is not reported for all local roads across the state (Michigan TAMC, 2022). There were twenty‐
three states that offered trainings, sixteen states that offered tools, one state that had a 
regulatory reporting requirement, and twenty‐two states that offered nothing. Many states had 
a combination of metrics, which was reflected in the scoring results shown in Figure 10. 

Figure 10: Statewide local road asset management assessment on assessing needs results 

Collect Data on Other Road Assets 
Figure 11 shows results of the scoring measure of having a statewide effort to routinely collect 
data on other roadside assets on local roads by offering trainings, offering tools, and imposing 
regulatory requirements. Most agencies begin their transportation asset management data 
collection programs by collecting only pavement condition data. The existence of data for other 
roadway assets indicates that they are expanding their asset management practices to 
incorporate more data to assist in their decision making. There were fourteen states that 
offered trainings, fourteen states that offered tools, two states that had regulatory 
requirements, and thirty‐three states that had nothing. This summary totals more than fifty 
because many states use a combination of these metrics as shown in the scoring. 
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Figure 11: Statewide local road asset management assessment on other assets results 

Use Ratings to Determine Fix 
Figure 12 shows the results of the scoring measure of having a statewide effort to consider 
distress ratings when deciding on an appropriate fix on local roads by offering trainings (or 
guides), offering tools, and imposing regulatory requirements results. There were twenty‐one 
states that offered trainings, fifteen states that offered tools, one state that had a regulatory 
requirement, and twenty‐six states that had nothing. 

Figure 12: Statewide local road asset management assessment on using ratings to determine fixes 
results 
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Collection Measure Findings 

Incentives to Perform Transportation Asset Management 
There were twenty‐three states found that had a way of incentivizing transportation asset 
management (TAM) practices on local roads. This collection measure had a trend of tying 
funding eligibility to asset management practices and providing tools or assistance at a low to 
no purchase price as a way to incentivize TAM. For example, the Connecticut Conference of 
Municipalities promoted a system that they had vetted for their municipalities as a way to 
speed up the acquisition process (CCM, 2021). Georgia had a Local Maintenance Improvement 
Grant that was eligible for roads that are rated a set minimum level (DeKalb County Georgia, 
2016). California metropolitan planning organizations (MPOs) required that their local agencies 
follow asset management practices as they are in control of pavement management and 
funding at the local level (OCTA, 2021). California also allowed cities and counties flexibility in 
how they spend their road maintenance funding if their average pavement ratings exceed 
eighty out of one hundred on the Pavement Condition Index (PCI) scale (California Legislature, 
2017). Wyoming had an automatic funding source for collection of county paved road data 
(Ksaibati, 2014). The remaining TAM incentives found are shown in Appendix C – TAM 
Incentives Found. 

Level of Adoption 
The level of adoption was evaluated based on whether the threshold of at least half of the local 
agencies in the state are managing local roads with asset management principles. This was 
based on found survey data, reports, and regulatory requirements. Fourteen states had at least 
half the local agencies in the state managing local roads with asset management principles 
through a statewide effort. Eight states had a statewide effort to manage local roads with asset 
management principles with some measurable participation up to a maximum of half the local 
agencies participating. Twenty‐eight states had no level of adoption through a statewide effort. 

Other Assets 
Twelve states had a statewide effort that offered trainings, offered tools, or imposed regulatory 
requirements to collect data on other roadside assets for local roads. The more common assets 
were signs and culverts. Michigan was the only state with regulatory requirements that 
specifically called out the other roadway assets that must be included in transportation asset 
management (Michigan Legislature, 2020). South Dakota requires cities and counties to have a 
four‐ or five‐year road and bridge project plan and a local wheel tax in place in order to submit 
grants for small structures (South Dakota Legislature, 2015). The remaining findings are shown 
in Appendix D – Other Types of Roadway Assets Found. 

Tools or Practices 
There were twenty‐one states with tools or practices identified that aided in the statewide 
effort for managing local roads with AM principles. Arkansas had created a tool that provides 
white papers on recommended pavement repair treatments based on distress type, severity 
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level, and distress density (University of Arkansas CTTP, 2017). New Hampshire hosted a 
regional pavement preservation conference covering thirteen states and provinces (UNH T2, 
2022). Indiana conducted a conference to allow communities to network with each other on 
their use of the PASER system (Domonkos, 2016). Indiana also provided a “Local Level of Effort” 
statistic on their reporting dashboard. This statistic provided a ratio of money received from the 
state in comparison to the total money that was spent; this statistic provided context to 
legislature and the general public on how local road department projects are funded (Indiana 
LTAP, 2022). In Iowa, the state DOT collected data on all the federal‐aid routes, and it was 
shared with the local agencies. Iowa local agencies could pay to have the same data collected 
on their non‐federal‐aid routes though the same DOT data collection program (Iowa DOT, 
2011). Michigan had created transportation asset management plan templates and tools that 
automatically fill in fields with previously collected data (CTT, 2021). The remaining findings are 
shown in Appendix E – Transportation Asset Management Tools or Practices Found. 

Lessons Learned 
Three states (Alabama, North Carolina, and South Carolina) developed a statewide tool or 
system for local road transportation asset management and it was not clear what became of 
them. It appeared that these systems are no longer supported. There were eight other states 
with lessons learned identified. In Colorado, the 2002 Local Roadway Needs Assessment 
identified four major problems with their statewide assessment. This was the fourth time 
Colorado had tried to assess local roads across the state with problems with the process still 
not corrected. The major problems identified were: 

 “Need was not clearly defined.” 
 “Needs were not well categorized.” 
 “Sampling techniques lacked validation, especially for decision‐makers.” 
 “Collected data was inconsistent and unreliable.” (Dye Management Group, Inc., 2002) 

In Georgia in 2018, a statewide survey was conducted to determine local agency TAM practices. 
This statewide survey developed the following recommendations: 

 Share resources between agencies 
 Attend the already developed LTAP trainings 
 Transition to computer‐based systems and technologies 
 “Nominate or elect a TAM Champion” for larger agencies 
 “Establish TAM Steering Committee” 
 “Organize regular meetings and reporting requirements” (Mildner, 2018). 

Idaho local agencies have had access to a transportation asset management system for many 
years through their Local Highway Technical Assistance Council (LHTAC) and they have seen 
issues when local agency staff were not directly involved with performing the work of 
collecting, analyzing, and reporting on the data used by their transportation asset management 
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system. Their program guidelines stated, “Many years ago, LHTAC [Idaho LTAP] helped setup 
accounts and data without anyone from the agency designated to learn and maintain it. 
Unfortunately, it resulted in some agency accounts going dormant and data going stale. 
Agencies only benefit if they update and use their own data” (LHTAC, 2017). 

Minnesota conducted a State of the Infrastructure 2015/2016 Survey that states there are over 
100 different types of transportation asset management systems and tools being used to 
manage Minnesota local roads. This makes it very difficult to assess local roads uniformly across 
the state. The report offered these recommendations: 

 “Make resources available, especially for smaller cities and smaller counties, to 
implement an asset management system.” 

 “Host conferences, training sessions, webinars, or other forms of education to help 
those who want to begin or strengthen asset management practices in their 
jurisdictions.” 

 “Consider advocating for the use of a few select, easy‐to‐use asset management 
systems, rather than many different systems, to promote consistency, collaboration, 
and capacity across jurisdictions.” 

 “Facilitate the building of relationships with neighboring jurisdictions and consortiums 
to build regional capacity for using asset management practices and systems.” 

 “Explore public policy solutions that could make asset management a standard practice 
for every jurisdiction.” 

 “More research was needed to understand how to best support Minnesota’s cities, 
counties, and state agencies in their use of asset management practices and systems” 
(Bartholomay & MartinRogers, 2016). 

New Hampshire provided a review of their new SADES program in 2014. It contained some buy‐
in hurdles that needed to be corrected in order to effectively roll out their new program. The 
hurdles were: 

 "Identification of a data acquisition labor force" 
 "Sustainability of the data" 
 "Appropriate data acquisition hardware" 
 "It was difficult to persuade people who have an established system that this new one 

was 'better'…" 
 "…some agencies across the state are still not equipped with modern technology…" 

(Cottrell, 2014). 

Mississippi had strong opposition from a county supervisor with publishing a list of roads that 
were planned to be repaired (Rankin County BOS, 2019). Uncertain funding levels and 
construction costs can be an impediment for local agencies committing to complete future 
projects. 
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In Wyoming, having a unified automatic collection was thought to be a benefit because 
"Counties with limited resources would not need to develop their own methods for monitoring 
or analyzing their paved roads” (Ksaibati & Huntington, 2014). 

In a New Jersey local pavement management system (PMS) survey, it was found that time and 
expense "are the biggest impediments to adoption" of a PMS (DeFlorio & Louch, 2014). 

Provided Transportation Asset Management Systems 
Twelve states had a unified statewide transportation asset management system for use on local 
roads. The remaining thirty‐eight did not have a unified statewide system. The systems used 
ranged from commercially‐produced software that was specifically created for agencies in that 
state to systems that were created by LTAP center staff. 

Prevalent Rating System 
The unified rating systems used statewide are summarized in Figure 13. There were some 
states that collected data on multiple rating systems and some states that recommended a 
specific rating system be used that was dependent on the size of the local agency. The full list of 
rating systems used is found in Appendix B – Unified Rating Systems. 

Figure 13: Statewide unified rating systems used 

Local Road Regulations for Asset Management Practices 
Eleven states had some type of regulatory requirement for transportation asset management 
to be performed on local roads and thirty‐nine did not. The regulatory requirements consisted 
of reporting a list of planned projects, having metropolitan planning organization’s that 
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required asset management practices be performed, requiring data collection and submission, 
requiring completion of transportation asset management plans, and requiring a needs study 
be performed. The requirements found are summarized in Figure 14. 

Figure 14: Statewide local road regulations 

Funding of Asset Management Practices 
Ten states had dedicated means of funding asset management practices on local roads. Five 
states—California (OCTA, 2021), Connecticut (Connecticut Legislature, 1992), Indiana (Floyd 
County, n.d.), and South Dakota (South Dakota Legislature, 2015)—required a plan in order to 
be eligible for grant funding. Georgia had a Local Maintenance Improvement Grant for streets 
that met a minimum rating (DeKalb County Georgia, 2016). In Idaho, small agencies paid less for 
their pavement management system (LHTAC, 2017). Michigan reimbursed agencies for 
collecting local data (Center for Technology & Training, 2022). Wyoming had dedicated funding 
for collecting paved road data by an outside contractor (Ksaibati & Huntington, 2014). Kansas 
allowed funds to be transferred from one fund to another when a city (Kansas Legislature, 
2021) or a county (Kansas Legislature, 2012) had a capital improvement plan. North Dakota 
used their periodic local road and county road needs study to guide state legislators on road 
funding level needs (North Dakota Legislature, 2015). 

Statewide Champion 
Forty‐one states had a statewide champion involved with local road transportation asset 
management. This was through offering trainings, tools, and liaison support. Thirty‐eight states 
(the majority) had a statewide champion through the LTAP and twelve did not; three states— 
Georgia, Oregon, and Washington—which had statewide champions through the Georgia‐
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Carolina Pavement Preservation Council, the Association of Oregon Counties, and the 
Washington State County Road Administration Board. The LTAP statewide local road 
transportation asset management involvement is summarized in Figure 15. 

Figure 15: LTAP statewide local road transportation asset management involvement 

Validation Results 

Manual Web Search Validation Results 
The in‐depth manual review of the six states of Georgia, Hawaii, Maine, Mississippi, North 
Dakota, and South Dakota provided insight into individual agency asset management practices. 
It did not produce any additional information on statewide asset management practices on 
local roads. 

Web Scraper Validation Results 
All the items that were found with the word Michigan were marked as useful or not useful in 
providing data on the fourteen collection measures. The usefulness was then compared to the 
points that were given by the web scraper. The intention was to find a correlation between the 
points given and the usefulness in hopes of being able to eliminate items based on the points 
given. The point range of the 55 useful Michigan items was between 4 and 58 and the point 
range of the 745 useful and not useful items had points between 1 and 203. This first web 
scraper validation review did not find any beneficial correlation from the points given by the 
web scraper to the usefulness of the item found. The higher web scraper rated items were not 
useful in this study. The results are shown in Figure 16. There were 190 items outside of the 
useful range for Michigan items found, however performing the review of all the Michigan 
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items took a considerable amount of time, so it was determined not to do this for another 
state. 

Figure 16: Usefulness of Michigan items found versus web scraper rating given 

The second web scraper validation review tried to investigate ways to shrink down the total 
data set as well. There were 129 total useful items found for the seven states of Alabama, 
Alaska, Idaho, Indiana, Michigan, Utah, and Wisconsin of the 4,259 total items that were found 
and reviewed with these state names. The second‐level web scraper filtered the found items by 
the keywords listed in Table 1 and was unable to categorize 27 of the 129 total unfiltered useful 
items found. These 27 missed useful items were reviewed and determined to not add any 
additional information to the useful items that were already found in the second level results. A 
summary of all fifty states is shown in Table 3 and shows that the asset management guide 
search terms and manuals search terms were too restrictive and did not produce very many 
results. The useful item totals between the unfiltered and second‐level filters do not match 
because of duplicates between the second‐level bins. An additional reason is because the 
previous validation procedures also included items that were not included in the second‐level 
filters. 
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Table 3: Overall web scraper results 

Web Scraper Results Useful 
Not 

Useful 
Not 

Reviewed Total 
Total unfiltered items 309 5,724 6,055 12,088 

Second‐level Web Scraper 
Filter Useful 

Not 
Useful 

Not 
Reviewed Total 

General Asset Management? 107 739 0 846 
Do they have a TAM guide? 0 0 0 0 
Is there a provided system? 180 1,901 0 2,081 
Is LTAP involved? 1 35 0 36 
Manuals? 0 1 0 1 
Plans or programs? 19 924 0 943 
Second level filter totals 307 3,600 0 3,907 

SurveyMonkey Validation Results 
Six states responded to the online SurveyMonkey survey that was sent to all fifty state LTAP 
center directors. The information received did not add any missing components to the 
information that was already found. A follow‐up phone call to the Delaware T2/LTAP Center did 
provide some additional context to an item found through web searching about their 
involvement with pavement plan development. 

The works cited contains all the useful web results that were found for the manual search, web 
scraper search, and online survey. A supplementary resource spreadsheet was created as an 
easy method for looking up the study findings. This resource spreadsheet can be found at 
https://tinyurl.com/ye644hh5. 
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DISCUSSION 

Compare Overall Score to Results of Individual Metrics 
Of the eight scoring measures, there were seven scoring measures with trainings and tools as a 
metric and five scoring measures with regulatory requirements as a metric. Looking at each 
individual scoring measure, if no positive scoring metric was found, then the average overall 
score was found to be at most 24%. Looking at all the scoring measures together, there were 
twelve states that did not receive points for having a training metric and these states had an 
average overall score of 10%, there were twenty‐six states that did not receive points for having 
a tool metric and these states had an average overall score of 14%, and there were thirty‐nine 
states that did not receive any points for having a regulatory requirement metric and these 
states had an average overall score of 26%. Figure 17 and Figure 18 show there was a positive 
trend in the average scores as more training metrics were found and as more tool metrics were 
found. It was clear that states are performing statewide local road asset management practices 
despite not having regulatory requirements (see Figure 19). The regulatory metric was the least 
reliable in showing an impact on the overall score because the scores for the percentage levels 
of implementation as shown in Figure 19 had an average standard deviation of 26.6%. The 
training metric and the tool metric both had percentage levels of implementation with average 
standard deviations of 13.1% and 13.0%, respectively. Addition details such as maximum score, 
minimum score, and standard deviation can be found in Appendix F – Scoring by Scoring Metric. 

Figure 17: Overall score versus training percentage 
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Figure 18: Overall score versus tool percentage 

Figure 19: Overall score versus regulatory requirement percentage 
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Scoring Measure Trends in Overall Asset Management on Local Roads 
The eight scoring measures were evaluated to try to identify any trends that lead to higher 
scores. The states that did not have data received an average overall score of 9% and the states 
that did not have preventive maintenance efforts had an average overall score of 8%. These 
two scoring measures were more influential than the scoring measure of having a written plan. 
The states that did not have a written plan received an average overall score of 23%. An effort 
for having data and an effort for using preventive maintenance treatments had a much larger 
influence on increasing average scores than having an effort to have written transportation 
asset management plans. 

The scoring measure of checking for a statewide effort to use a mix‐of‐fixes approach on local 
roads by offering state‐specific trainings and tools found sixteen states that had neither 
trainings nor tools and had a 10% average overall score. The twenty‐five states that had only 
trainings had a 33% average overall score and the three states that had only tools had a 47% 
average overall score. The six states with a combination of trainings and tools on a mix‐of‐fixes 
approach had an average overall score of 74%. 

For the scoring measure of a statewide effort to use a unified transportation asset management 
system or rating system for local roads, the twenty‐nine states that had neither a unified 
transportation asset management system nor a unified rating system had a 15% average overall 
score. There were four states that had a unified system for county roads only and received an 
average overall score of 38%, and there were seventeen states that had unified systems with an 
average overall score of 56%. Addition details such as maximum score, minimum score, and 
standard deviation can be found in Appendix G – Scoring by Scoring Measure. 

Collection Measure Trends in Overall Asset Management on Local Roads 
The collection measures were also evaluated to try to identify any trends that lead to higher 
scores. Some collection measures had fairly large scoring differentials when comparing the 
average scores of the states with positive findings to the average scores of the states with 
negative findings. 

The level of involvement of the state’s LTAP center had a positive impact on the average overall 
local transportation asset management scores. LTAP involvement was not a scoring measure so 
it can be considered a key finding in this study for implementing local road transportation asset 
management. This was because the level of LTAP involvement was not a direct collection 
measure or a direct scoring measure. The more involved the state LTAP was in providing 
trainings, providing tools, and acting as a liaison for local agencies on behalf of a legislative 
directive, the more the state displayed a measurable increase in its average scores. The average 
score increased by orders of magnitude as the LTAP involvement diversified into additional 
support areas as shown in Figure 20. 
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Figure 20: LTAP involvement by average overall score 

The local road unified transportation asset management system collection measure findings are 
shown in Figure 21. There was an increase of an average score of 49% from the states with 
negative findings to the states with positive findings. Providing TAM incentives and managing 
other roadway assets also have a large positive influence in the average overall score. Addition 
details such as maximum score, minimum score, and standard deviation can be found for the 
remaining collection measures in Appendix H – Scoring by Collection Measure. 
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Figure 21: Unified TAM system findings 

Paved and Unpaved Local Roads 
There was no consistent trend identified in comparing the percentage of paved local roads to 
how their overall local road transportation asset management score was influenced (see Figure 
22). There are requirements for the federal‐aid‐eligible roads because there is federal money 
available for these routes. This study focused on all roads that are not eligible for federal funds 
including gravel roads. Omitting gravel road asset management practices would have 
downgraded the score of some states, such as the state of Montana. Montana received an 
overall score of 26% mostly because of the statewide asset management practices performed 
on gravel roads. Around 14% of the non‐federal‐aid roads in Montana are paved (FHWA, 2020); 
this low percentage of non‐federal‐aid roads amounts to a fairly small portion of their “local” 
network. Overall, twenty states have less than 50% of their non‐federal‐aid network paved, and 
only looking at paved road practices would ignore the asset management efforts that are 
needed for all roads. 
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Figure 22: Overall state score compared to the percent of non‐federal‐aid paved roads 

Adjustments During Data Collection and Analysis 
The scoring measure on whether there was a statewide effort for periodically assessing the 
benefit (years of life gained) of pavement treatments on local roads was removed after the 
completion of data collection. This scoring measure produced results that were too inconclusive 
to properly assess most state practices. Two states had trainings on evaluating ESL with one of 
those states also offering a tool. There were nine other states with trainings that probably had 
an element on evaluating ESL, but it was not definitive that the trainings contained ESL 
evaluation. It was decided to drop this scoring measure from the analysis; however, this may be 
worth investigating further in the future. The evaluation of the extension of a pavement’s 
service life from an applied treatment is a slightly more advanced technique for road‐owning 
agencies, and conducting this practice can show advancement into higher‐level asset 
management practices. 

Another adjustment that was made during the data collection process was the incorporation of 
multiple paths to determine the points received for some of the scoring measures (see Table 2). 
The scoring measure for having a written plan, being able to assess needs, and having data 
provided a path that provided points for having trainings, tools, and regulatory requirements 
and a second path that provided points for having a generated report. The states of California 
and Wyoming both generated reports as mentioned previously on local roads at a statewide 
level. 
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It was decided not to penalize states for not having trainings and tools available if the scoring 
measure objective was already fulfilled. If data was already being collected, then there was no 
need to provide trainings, tools, and impose regulatory requirements. 

For this reason, a third path was created to provide points for the scoring measure that 
assessed if there was a statewide effort for having data on local roads. This third path gave 
points if at least 75% of local roads had data though a self‐initiated collection effort. 

Web Scraper Limitations 
There were a few limitations identified that a more experienced web scraper user would most 
likely know but the lead researcher learned through this study. The first thing learned was the 
web scraper was able to find and index file names with the appropriate keywords but was not 
able to search inside Microsoft Office files. There were some useful items found inside these 
files through manually searching using the DuckDuckGo search engine that were not found 
using the web scraper with its use of the Google search engine. 

Second, the web scraper points that were given were not helpful in prioritizing the items found 
by what was useful or not in provided data for the fourteen collection measures. The nature 
and large scope of this study most likely was a contributing factor. Having a more targeted 
search would have possibly made the web scraper point system usable. 

The third factor that limited the usefulness of the web scraper was not identifying all listed 
keywords, which should have eliminated an item from being indexed. There were many 
indexed items, such as financial asset management items, found that were not useful. The 
items that should have been eliminated were only identified after the web scraper was done 
compiling the index, which takes many hours to run, and the results were manually reviewed. A 
full manual review of all the indexed items for a single state can take many hours as well. A 
better solution would be to have the ability to multi‐edit indexed items, in other words to mark 
multiple items at a time that have a common keyword. Multi‐editing would be a quick way to 
post‐process indexed items without having to update the excluded keyword search terms, re‐
run the web scraper, and manually re‐review the results. 

Limitations of This Study 
The driving method of data collection for this study was web searching and the obvious 
limitation that comes with that was not being able to find asset management practices that are 
not on the internet. Using trainings, tools, and regulatory requirements as the main metrics 
made it easier to find items to assess most scoring measures. There was still the possibility that 
the statewide asset management practices are not on the internet or the appropriate keyword 
was not used to find the item. It can also be difficult to determine why a practice seems to 
disappear from the web. The practice may not be performed any longer or it may just have 
become a standard operating procedure. It was assumed that, even if a practice had become a 
statewide standard operating procedure, there would be some presence of the practice online. 
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Another factor that increases manual searching difficulty was when trainings were not 
performed annually; when trainings were only performed periodically, they could be missed if 
the assessment was performed during a time when the trainings were not able to be located in 
a web search. This study should be viewed as a snapshot in time as practices can change. With 
changing practices, the score assigned to each state will change as well. 
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CONCLUSIONS 

The goal of this study was to identify the best practices that made the largest impact on 
statewide asset management practice on local roads. The best practices, lessons learned, and 
overall local road transportation asset management assessment from each state found can be 
helpful for the TAMC with setting future direction and can provide reassurance that the current 
course is appropriate. 

All scoring measures were consistent in finding that, if there were no positive training, tool, or 
regulatory requirement metric found in the scoring measure, the states’ average overall score 
was found to be below 24%. The least influential metric on the average overall score was 
having regulatory requirements. Having a statewide unified TAM system had a very large 
average scoring differential from 68% average overall score for those with a unified TAM 
system to 19% average overall score for those without (see Figure 21). An effort for having data 
and an effort for using preventive maintenance treatments had a much larger influence on 
increasing average scores than having an effort to have written transportation asset 
management plans. 

Another revealing finding was the impact to the overall score when a statewide TAM champion 
was involved such as a state LTAP program, TAM council, or association. A state that had a 
more‐involved LTAP in providing trainings, providing tools, and acting as a liaison for local 
agencies on behalf of legislative directives displayed a measurable increase in average scores 
(see Figure 20). 

Trends Among Michigan’s Transportation Asset Management Peers 

The closest Michigan transportation asset management peers determined from this study were 
California, Idaho, Indiana, Maine, New York, Utah, and Wisconsin. These peers had an overall 
score that was within 20% of Michigan’s score of 84%. These seven states along with Michigan 
received the highest scores in the study. Nearly all of these top eight states offered a unified 
transportation asset management system for local roads. The only exception was Indiana which 
offered a spreadsheet template for capturing the data that was reported on their statewide 
internet dashboard. All of the top eight states offered trainings and tools on how to consider 
distress ratings when deciding an appropriate fix on local roads. 

California 
California received an overall score of 90% which was the highest among all the states. The 
efforts performed by the metropolitan planning organizations were a large influence on the 
score California received. The Metropolitan Transportation Commission located in the San 
Francisco Bay area funded the early development of the state’s commonly used transportation 
asset management system starting in 1983 (StreetSaver, 2017). California had a statewide base 
map and the Pavement Condition Index is the rating system used by most local agencies. Save 
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California Streets is a study that is overseen by a multi‐agency oversight committee (Leamon, 
2021). This committee champions for asset management best practices and educates the public 
and legislature through their website and their California Statewide Local Streets and Roads 
Needs Assessment report (Leamon, 2021). California metropolitan planning organizations set 
eligibility requirements that contained asset management practices for grants that are used on 
local roads in their area. An example of this is the Orange County Transportation Authority 
which required biennial pavement management plans be submitted by local agencies 
(Bucknam, 2018). The California legislature allowed some flexibility in how local agencies spend 
their funding under the road maintenance and rehabilitation program if their “average 
Pavement Condition Index meets or exceeds 80” (California Legislature, 2017). California had a 
long history of using asset management principles on local roads which was driven by their 
metropolitan planning organizations. This is underscored by the Save California Streets study 
which says that “approximately 98 percent of the total miles owned by cities and counties are 
included in a pavement management system” (NCE, 2021). 

Idaho 
Idaho received an overall score of 75% which was largely driven by the Local Highway Technical 
Assistance Council (LHTAC) which is affiliated with the Idaho LTAP center (Idaho Local Highway 
Technical Assistance Council, 2021). The LHTAC is a council established by Idaho law and has 
council members represented by cities, counties, and highway districts (Local Highway 
Technical Assistance Council, 1994). The LHTAC champions asset management principles and 
contracts with the asset management software company iWorQ to provide a coordinated 
system to their local agencies (LHTAC, 2017). The iWorQ software can be used with remaining 
service life and the PASER system. The LHTAC agreement with iWorQ states that “LHTAC will 
encourage the use of PASER method of rating” (Miles, 2015). 

Idaho has seen issues when local agency staff were not directly involved with performing the 
work of collecting, analyzing, and reporting on the data used by their transportation asset 
management system. Their program guidelines stated, “Many years ago, LHTAC helped setup 
accounts and data without anyone from the agency designated to learn and maintain it. 
Unfortunately, it resulted in some agency accounts going dormant and data going stale. 
Agencies only benefit if they update and use their own data” (LHTAC, 2017). Local agency data 
is submitted to the LHTAC and data is shared with the public through interactive maps (Idaho 
Local Highway Technical Assistance Council, 2022). The only requirement is to report a list of 
future projects and where local agencies have spent their money (Idaho Local Highway 
Technical Assistance Council, 2021). 

Indiana 
Indiana received an overall score of 68% which was driven by regulatory requirements. In order 
to be eligible for their Community Crossings Matching Grant Program, Indiana local agencies 
must have an approved transportation asset management plan (Indianapolis Metropolitan 
Planning Organization, 2021). These plans must have a rated pavement inventory, a five year 
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improvement plan, and “objectives and measures” (Indianapolis Metropolitan Planning 
Organization, 2021). The PASER system is most prevalent, however large cities use the 
Pavement Condition Index rating system. The Indiana LTAP center facilitates the transportation 
asset management plan approval process, data submissions, data management portal, and the 
statewide condition dashboard (Indiana LTAP, 2022). An interesting component of their 
dashboard is the “Local Level of Effort” statistic (Indiana LTAP, 2022). This statistic provided a 
ratio of money received from the state in comparison to the total money that was spent; this 
statistic provided context to legislature and the general public on how local road department 
projects are funded (Indiana LTAP, 2022). The Indiana LTAP was forced to develop their training 
program fairly quickly and received helped in developing it through the lessons learned in 
Michigan and were shared by the Michigan LTAP. 

Maine 
Maine received an overall score of 77% due in large part to the Maine Local Roads Center 
(Maine LTAP) and their support and development of their road system management software 
RSMS16. The RSMS16 system uses a modified Pavement Condition Index rating system and is 
only offered to Maine users but its use is not required on local roads (Maine Local Road Center, 
2022). The Maine Local Roads Center staff had assisted local agencies with their initial data 
collection by riding along with them in the vehicle during collection (Town of Chebeague Island, 
2010). Maine started providing the RSMS software for their local agencies after the original 
private developer stopped supporting it (Road System Management Software, 2012). 

New York 
New York received an overall score of 74%. The Cornell Local Roads Program (New York LTAP) is 
similar to Maine in that they started their own software system called Cornell Asset 
Management Program – Roads & Streets (CAMP‐RS) because of the loss of RSMS software 
support from the original developer (Cornell Local Roads Program, 2014). The system they use 
is a modified PCI system with eight rated distresses for unpaved surfaces and eight rated 
distresses for asphalt treated surfaces (Cornell Local Roads Program, 2014). The Cornell Local 
Roads Program coordinates the data collection through an intern data collection program 
(Cornell Local Roads Program, 2022). The intern is hired by the local agency and both of them 
are trained by the Cornell Local Roads Program (Cornell Local Roads Program, 2022). There 
were no requirements on having to collect or report data on local road condition. 

Utah 
Utah received an overall score of 66% which is driven by the work of the Utah LTAP and their 
development of their Traffic Asset Management Software (TAMS). TAMS is offered for free to 
Utah local agencies and the Utah LTAP coordinates an intern data collection program similar to 
New York (Utah LTAP Center, 2019). They offer multiple rating systems for use in TAMS but 
remaining service life is the recommended method (Utah LTAP, 2014). They have the ability to 
inventory signs and sidewalks, collect retro‐reflectivity readings, traffic counts, and turn counts 
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(Utah LTAP Center, 2019). There were no requirements on having to collect or report data on 
local road condition. 

Wisconsin 
Wisconsin received an overall score of 72%. PASER road condition reporting is mandatory in 
Wisconsin and is facilitated through the Wisconsin Information System for Local Roads (WISLR) 
(Wisconsin DOT, 2022). The Wisconsin Transportation Information Center (LTAP center) offers 
trainings on managing roads and the PASER rating system, which was developed by the 
Wisconsin Transportation Information Center (Walker, Entine, & Kummer, 2002). 

Other interesting findings 
The LTAP center in Nevada is a champion for asset management practices on local roads and is 
in the process of building a comprehensive training program. One of their recommendations is 
to use PASER at small agencies and use the Pavement Conditon Index rating system at large 
agencies (Laffey, 2022). Nevada also offers a spreadsheet template tool for local agencies to 
create and update spending plans (Nevada LTAP, 2022). 

Wyoming created a program to collect road condition data on local paved roads every two 
years as a way to monitor the damage caused by truck traffic from the petroleum and natural 
gas industry (Ksaibati & Huntington, 2014). This program was funded initially through a State 
Transportation Innovation Council (STIC) grant and the Wyoming Department of Transportation 
(Ksaibati & Huntington, 2014). The funding is now taken out of the funding allocation for each 
county and the amount is prorated by how many miles of paved roads each county maintains 
(Ksaibati, 2014). Wyoming contracted with a data collection company to initially inventory the 
paved county road network at a cost of $125 per mile to collect International Roughness Index 
data, rutting data, video logs, Pavement Condition Index data, and pavement thickness data 
with ground penetrating radar (Ksaibati & Huntington, 2014). Wyoming’s non‐federal‐aid 
network is 25% paved which amounts to just over 5,600 miles (FHWA, 2020). Michigan has just 
over 31,400 miles of non‐federal‐aid roads that are paved (FHWA, 2020). 

North Dakota has a long history of performing needs studies on their local and county roads. 
The Upper Great Plaines Transportation Institute, which houses the North Dakota LTAP center, 
performs these periodic needs studies and they are used to guide state legislators on road 
funding level needs (North Dakota Legislature, 2015). There had been seven needs studies 
performed in North Dakota between 2007 and 2017 (Tolliver, 2015). 

Best Practices 

The best practices that were found had a fairly common theme of finding ways to support local 
road‐owning agencies to perform transportation asset management practices instead of 
mandating that they be followed. Many of the practices that were recommended are already 
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being administered in Michigan through its Transportation Asset Management Council. The 
main takeaways were to: 

 keep TAM practices from becoming stale by continually improving trainings and tools 
 ensure that collected data is reliable and shared with other agencies 
 ensure that collected data not be overly complex, which would inhibit initial buy‐in 
 offer standardized tools and practices to aid in TAM implementation 
 provide support for unified TAM systems and unified rating systems 
 offer education for those who want continuous improvement for their TAM practices 
 educate decision‐makers on the need for TAM 
 establish a TAM committee to help steer statewide practices 
 establish a funding source for agencies to collect their own data. 

The percentage of paved non‐federal‐aid roads in a state did not exhibit any consistent trend in 
the state’s overall score, so it was decided to include statewide asset management practices 
that were performed on gravel roads. An adjustment was made in three of the scoring 
measures by incorporating multiple paths to determine the points received (see Table 2). 
Another adjustment made to the evaluation system was to eliminate the scoring measure on 
whether there was a statewide effort for periodically assessing the benefit (years of life gained) 
of pavement treatments on local roads; this scoring measure proved to be too inconclusive to 
assess most state practices. 

The main limitation of this study was that web searching was the driving method of data 
collection. A survey was sent out as part of this study to verify the understanding of statewide 
asset management practices on local roads and found that the assessment of state practices 
was adequate from the states that responded. 

Statewide surveys are being conducted in Massachusetts and Ohio to assess the asset 
management practices of their local agencies. The results of these surveys could provide 
additional best practices and lessons learned for Michigan. 
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APPENDIX B – UNIFIED RATING SYSTEMS 

Name Unified rating system 
California PCI 
Connecticut PCI 
Hawaii IRI 
Idaho PASER, RSL 
Indiana PASER, PCI (for larger agencies) 
Iowa Federal Metrics, Modified PCI 
Kansas PASER (promoted to Counties only) 
Louisiana PASER (promoted) 
Maine modified PCI 
Michigan PASER 
Missouri PASER, PCI 
Montana PASER (gravel) 
Nevada PASER for small agencies, PCI for larger agencies 
New Hampshire Modified PCI 
New York Modified PCI 
North Dakota IRI, PCI 
Oregon PCI (Counties only) 
Utah Multiple (RSL is recommended) 
Washington PSC (Counties only) 
Wisconsin PASER 
Wyoming Multiple for Paved (Counties Only), WY Gravel Road Rating Standards 

APPENDIX C – TAM INCENTIVES FOUND 

State TAM incentives 
California MPOs facilitate funding (DeFlorio & Louch, 2014) and require asset 

management participation (Bucknam, 2018), Local agencies were allowed 
flexibility in spending if PCI was at or above 80 (California Legislature, 2017) 

Connecticut Connecticut Conference of Municipalities (CCM) promoted StreetScan (CCM, 
2021) 

Delaware LTAP offered technical assistance on road assessments on a limited basis 
(Kercher, 2016) 

Florida the bond rating of some counties was tied to PCI ratings but not a statewide 
effort (CTC & Associates LLC, 2016) 

Georgia Local Maintenance Improvement Grant eligibility for roads rated 30 or higher 
using Georgia DOT’s system (DeKalb County Georgia, 2016) 

Idaho iWorQ system was available at little or no cost (LHTAC, 2017) 

44 



 
 

 

                 
                           

     

                       
 

                             
                         

     

                         
               

                           

                       
               

 
 

                         
                         
       

                             
                       

                           
                           
         

                         
                       

     

                     
               

                         
                       

                         
   

                             

                   
               

 

                         
         

                       
 

 

 

Illinois Chicago Metropolitan Agency for Planning (MPO) provided pavement 
management plans to 44 agencies (2018‐2021) at little or no cost as a regional 
effort (Glover, 2021) 

Indiana matching grant eligibility for having an asset management plan (Floyd County, 
n.d.) 

Iowa state DOT collects Fed‐Aid for free and local agencies can pay to have their 
non‐Fed‐Aid collected so they can use the same system for all their roads 
(Iowa DOT, 2011) 

Kansas Excel database system was provided and promoted to counties by the Kansas 
County Highway Association (Kansas County Highway Association, 2021) 

Maine RSMS16 system available at little or no cost (Maine Local Road Center, 2022) 
Michigan Training, data collection (Center for Technology & Training, 2022), and system 

(Roadsoft, 2021) available at little or no cost 
New 
Hampshire 

unified system shares data across agencies and free use of LTAP iPads to 
collect data (Cottrell, 2014). SADES System was available at little or no cost 
(Vayo & al., 2022) 

New Jersey funding from Local County Aid Program was available if local agencies have a 
list of projects and spending report (NJDOT Local Aid Resource Center, 2019) 

New York Cornell Local Roads Program provides training and interns to collect data and 
create a 5‐year plan with their CAMP‐RS system available at little or no cost 
(Cornell Local Roads Program, 2022) 

N. Dakota Prairie Dog Funding was guided by local needs study (North Dakota 
Legislature, 2015). GRIT system available at little or no cost (North Dakota 
State University, 2021) 

Oregon Transportation and Growth Management Program Grants had been used for 
asset management plan development (Springer & Chewuk, 2017) 

S. Dakota Bridge Improvement Grant (BIG) program requires 4 or 5‐year highway and 
bridge project plan and a local wheel tax (South Dakota Legislature, 2015) 

Utah System (TAMS) available at little or no cost (Brown, Sun, Fitzpatrick, & 
Abdaljabbar, 2017) 

Vermont one time data collection grant offered by MPO as a regional effort (Seto, 2016) 
Washington GIS‐Mo pavement management system was required for County Arterial 

Preservation Program (CAPP) funds eligibility (Washington State Legislature, 
2019) 

Wisconsin condition reporting was mandatory and WISLR system was available at little or 
no cost (Delmore Consulting, 2021) 

Wyoming there was an automatic funding source for collecting county data (Ksaibati, 
2014) 
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APPENDIX D – OTHER TYPES OF ROADWAY ASSETS 
FOUND 

Name Other types of roadway assets 
California signs, medians, lighting, bicycle and pedestrian facilities, curb 

ramps, and transit items (none required) (NCE, 2021) 
Idaho signs (not required) (Miles, 2015) 
Maine signs (not required) (Maine Local Road Center, 2022) 
Michigan signals and culverts (Michigan Legislature, 2020) 
New Hampshire pedestrian items, guardrail, and drainage items (none required) 

(Cottrell, 2014) 
New York culverts and signs (none required) (Scott & Orr, 2019) 
N. Dakota minor structures and roadway imagery (none required) (North 

Dakota State University, 2021) 
Oregon signs, culverts, bridges and vegetation management (none 

required) (Association of Oregon Counties, 2021) 
Pennsylvania signs (not required) (PennDOT LTAP, n.d.) 
S. Dakota small structures (South Dakota Legislature, 2015) 
Utah signs, crashes, ramps, culverts, sidewalks, and railroad crossings 

(none required) (Utah LTAP Center, 2019) 
Washington signs (not required) (Washington State CRAB, 2020) 

APPENDIX E – TRANSPORTATION ASSET MANAGEMENT 
TOOLS OR PRACTICES FOUND 

Name Tool or Practice 
Arkansas Asphalt Treatment Selection Tool ‐ Provides recommended treatment white 

papers based on the distress type, severity level, and distress density entered. 
(University of Arkansas CTTP, 2017) 

California Statewide Local Needs Assessment (NCE, 2021) 
Georgia DOT Treatment Selection Tool (Internal DOT only) (Georgia DOT, 2021) 

Illinois Bureau of Local Roads and Streets Manual, Chapter 45 ‐ Local Agency 
Pavement Preservation: Treatment selection guide table (Figure 45‐5B) (IDOT 
BLRS, 2018) 

Indiana PASER Conference (Domonkos, 2016), Local Level of Effort statistic on 
dashboard (Indiana LTAP, 2022) 

Iowa Annual Rock Requirement Tool (Alabama Legislature, 2019), Treatment 
Selection Tool (Abdelaty, Jeong, Smadi, & Gransberg, 2015), Locals pay for non‐
fed aid data collection on the state data collection contract (Same data that 
was collected for the Fed‐aid routes) (Iowa DOT, 2011) 
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Kansas Kansas County Highway Association promotes TAM, Pavement Management 
Guide, and spreadsheet template (Kansas County Highway Association, 2020) 

Maine LTAP provides budget planning, spreadsheets, an initial data collection ride‐
along for small agencies (Maine Local Road Center, 2022) 

Michigan asset management plan templates (CTT, 2021) 
Montana simplified needs assessment for gravel roads using PASER (Montana LTAP, 

2014) 
Nevada LTAP Pavement management spreadsheet tool (Nevada LTAP, 2022) 

New 
Hampshire 

hosted a regional (13 states/province) 2022 Northeast PP Partnership Annual 
Meeting and organized by NCPP (UNH T2, 2022) 

New Jersey Infrastructure Asset Management Academy for Engineers and Planners 
(Rutgers CAIT, 2022) 

New York Cornell Local Roads Program manages the Cornell Asset Management Program 
‐ Roads & Streets (CAMP‐RS) where an agency hires their interns and training 
was provided to the agency and interns to complete data collection over the 
summer (Cornell Local Roads Program, 2022) 

N. Dakota the statewide needs study guides legislation on road funding amounts (UGPTI, 
2012) 

Ohio MPO had a treatment decision tree for the Ohio DOT Pavement Condition 
Rating (PCR) data and was used in one of their county plans (NOACA, 2020) 

Oregon Oregon’s Integrated Road Information System (IRIS) had an accounting 
element (Association of Oregon Counties, 2021) 

S. Dakota Bridge Improvement Grant (BIG) program requires: 4 or 5‐year highway and 
bridge project plan and a local wheel tax and tools (South Dakota Legislature, 
2015), MicroPAVER decision matrix (He, Qin, Wang, & Comes, 2017) 

Utah Interns collect data for LTAP (Utah LTAP Center, 2019) 
Washington Users set their own action levels in the GIS‐Mo system (Washington State 

CRAB, 2020), VisRate road condition collection app was used to collect data 
(Washington State CRAB, 2020), LA Pavement Managers Guide (Washington 
State DOT, 1994) 

Wyoming Incorporated gravel roads in asset management by creating their own rating 
system standards (Wyoming T2 Center, 2014) 
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APPENDIX F – SCORING BY SCORING METRIC 

Training Metric Summary 

Number of Positive 
Scoring Measures State Count Avg Score Max Score Min Score Std Dev 

7 2 79% 84% 74% 5.2% 
6 6 58% 77% 28% 16.1% 
5 6 32% 66% 24% 15.3% 
4 9 49% 90% 20% 23.8% 
3 7 22% 36% 16% 6.6% 
2 3 27% 44% 13% 12.8% 
1 5 14% 27% 3% 10.5% 
0 12 10% 44% 0% 14.5% 

Average 31% Average 13.1% 

Tool Metric Summary 

Number of Positive 
Scoring Measures State Count Avg Score Max Score Min Score Std Dev 

7 2 81% 84% 77% 3.6% 
6 5 64% 74% 44% 10.7% 
5 3 55% 75% 30% 18.7% 
4 0 N/A 0% 0% N/A 
3 3 59% 90% 27% 25.5% 
2 6 43% 68% 26% 13.2% 
1 5 24% 39% 13% 8.7% 
0 26 14% 32% 0% 10.8% 

Average 31% Average 13.0% 

Regulatory Metric Summary 

Number of Positive 
Scoring Measures State Count Avg Score Max Score Min Score Std Dev 

5 0 N/A 0% 0% N/A 
4 0 N/A 0% 0% N/A 
3 0 N/A 0% 0% N/A 
2 2 58% 90% 27% 31.3% 
1 9 47% 84% 4% 27.0% 
0 39 26% 77% 0% 21.5% 

Average 31% Average 26.6% 

48 



 
 

 

       

   
 
                  

     
           

               

               

             

           

           

                 

       

      
   

   
 
                  

               

               

               

           

           

               

             

           

       

      
       

   
 
                  

               

           

           

           

       

      
         

   
 
                  

           

               

           

       

APPENDIX G – SCORING BY SCORING MEASURE 

Have a Written Plan 

State 
Scoring Finding Count Avg Score Max Score Min Score Std Dev 

MPO regulatory and 
report 1 90% 90% 90% N/A 
Training, tool, regulatory 2 76% 84% 68% 11.8% 
Training and tool 4 71% 77% 60% 7.3% 
Project list 4 36% 75% 20% 26.4% 
Training 1 28% 28% 28% N/A 
No 36 23% 66% 0% 18.3% 
Project list, Counties only 2 21% 39% 4% 24.3% 

Assess Needs 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Training and report 1 90% 90% 90% N/A 
Training and tool 10 64% 84% 34% 14.5% 
Training, tool, report 2 56% 68% 44% 16.9% 
Tool 3 50% 75% 30% 23.0% 
Training 10 27% 39% 20% 6.1% 
Tool for gravel 1 26% 26% 26% N/A 
Report, regulatory 1 25% 25% 25% N/A 
No 22 11% 32% 0% 10.5% 

Mix of Fixes Approach 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Training and tool 6 74% 84% 63% 7.1% 
Tool 3 47% 66% 30% 17.9% 
Training 25 33% 90% 13% 18.9% 
No 16 10% 44% 0% 13.5% 

Unified Rating or TAM System 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Yes 17 56% 90% 13% 22.7% 
Yes, Counties only 4 38% 63% 25% 16.8% 
No 29 15% 39% 0% 12.0% 
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Preventive Maintenance 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Training and tool 12 61% 90% 13% 24.4% 
Tool 2 37% 44% 30% 9.6% 
Training 21 29% 68% 13% 14.4% 
Guide 1 27% 27% 27% N/A 
No 14 8% 44% 0% 13.6% 

Other Roadside Assets 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Training and tool 8 70% 90% 28% 18.9% 
Tool 4 43% 60% 30% 12.7% 
Training, tool, regulatory 2 35% 44% 27% 11.8% 
Training 3 34% 49% 20% 14.6% 
No 33 20% 72% 0% 18.6% 

Use Ratings to Determine Fix 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Training, tool, regulatory 1 90% 90% 90% N/A 
Training and tool 11 68% 84% 49% 9.8% 
Tool 3 33% 44% 20% 12.3% 
Guide 1 27% 27% 27% N/A 
Training 8 27% 39% 21% 5.8% 
No 26 14% 44% 0% 12.7% 

Have Data 
State 

Scoring Finding Count Avg Score Max Score Min Score Std Dev 

Yes, QC 3 75% 90% 60% 14.6% 
Training, tool, regulatory 1 72% 72% 72% N/A 
Tool, QC 2 60% 77% 44% 23.6% 
Training, tool, QC 3 59% 84% 26% 29.8% 
Training and tool 3 56% 63% 44% 10.3% 
Yes 3 48% 68% 36% 17.5% 
Tool 2 32% 34% 30% 2.9% 
Yes, QC (Counties only) 1 25% 25% 25% N/A 
Training 17 25% 74% 3% 16.4% 
No 15 9% 27% 0% 10.5% 
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APPENDIX H – SCORING BY COLLECTION MEASURE 

TAM incentives found for local roads 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 23 49% 90% 3% 24.0% 
No 27 16% 49% 0% 12.5% 

Level of adoption of some level of TAM 

Finding Count Avg Score Max Score Min Score Std Dev 

High (>50%) 14 45% 90% 13% 24.5% 
Low (<50%) 8 51% 84% 13% 23.0% 
None 28 18% 77% 0% 17.2% 

Other roadside assets 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 12 60% 90% 27% 21.3% 
No 38 22% 72% 0% 18.4% 

States with useful tools found 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 21 48% 90% 3% 23.3% 
None 29 19% 75% 0% 18.7% 

States with lessons learned found 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 13 37% 75% 4% 25.0% 
No 37 29% 90% 0% 26.0% 

Statewide Local Road Unified Rating Systems 

Finding Count Avg Score Max Score Min Score Std Dev 

modified PCI 3 70% 77% 60% 7.2% 
PCI 2 67% 90% 44% 22.9% 
Multiple 7 56% 75% 32% 14.0% 
PASER 4 52% 84% 25% 26.7% 
None 33 18% 63% 0% 14.2% 
IRI 1 13% 13% 13% N/A 
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Statewide Local Road Unified TAM system 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 12 68% 90% 44% 13.6% 
No 38 19% 63% 0% 14.4% 

Statewide Local Road Regulatory Requirement 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 11 49% 90% 4% 28.2% 
No 39 26% 77% 0% 21.5% 

Statewide Local Road Regulatory Type 

Finding Count Avg Score Max Score Min Score Std Dev 

Project list 7 39% 84% 4% 27.8% 
MPO requirement 1 90% 90% 90% N/A 
Data collection 1 72% 72% 72% N/A 
Plan 1 68% 68% 68% N/A 
Needs study 1 44% 44% 44% N/A 
None 39 26% 77% 0% 21.5% 

Funding for TAM Available? 

Finding Count Avg Score Max Score Min Score Std Dev 

Yes 10 53% 90% 25% 23.0% 
No 40 26% 77% 0% 22.5% 

LTAP Statewide Local Road Transportation Asset Management Involvement 

Finding Count Avg Score Max Score Min Score Std Dev 

Training, tool, and liaison 2 71% 74% 68% 3.1% 
Training and tool 10 53% 84% 13% 23.6% 
Training 24 29% 90% 3% 19.1% 
Tool and liaison 1 25% 25% 25% N/A 
Tool 1 27% 27% 27% N/A 
None found 12 12% 63% 0% 19.5% 
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GLOSSARY 

Data collection measure: The fourteen inquiries used in this study to assess statewide local 
road transportation asset management and answer the scoring measures. 

Data collection method: The way in which information was collected for the data collection 
measures of this study. There were three data collection methods for this study. 

Extended service life (ESL): The time added to a pavement’s life by delaying the point when 
distresses become structural in nature. This varies by the type of treatment used and does not 
represent the longevity of the treatment. 

Mix‐of‐fixes: An asset management approach focused on performing preventive maintenance 
treatments in order to keep more roads in good condition for a longer period of time. 

Overall local road asset management score: A 0% to 100% assessment of the local road asset 
management practice with a higher score meaning more trainings, tools, and regulatory 
requirements were found. This overall score was used in this study to determine the states that 
were similar to Michigan. 

Preventive maintenance: Preventive maintenance typically addresses age‐related pavement 
distresses prior to the presence of structural distresses. These treatments retard or offset age‐
related distresses. 

Scoring measure: The nine assessment questions used in this study to grade the statewide local 
road asset management state of practice. The scoring measures were used to determine the 
overall local road transportation asset management score. These scoring measures were mostly 
based on the trainings, tools, and regulatory requirements present for local roads at a 
statewide level. 

Tools: Tools for this study were defined as any system, template, decision matrix, or reporting 
effort that was created to be used by local agencies across their state. 

Training: Trainings for this study were defined as any in‐person training, web‐based training, 
training video, guide, or technical assistance used by local agencies specifically for their state. 
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	A supplementary resource spreadsheet was created as an easy method for looking up the major source documents used in the study findings. This resource spreadsheet can be found at . It contains links to 223 of the cited sources for this study which are indexed by state and year of publication. These source items provide a broader description and context to any given topic addressed in this report. 
	The state of practice on local road transportation asset management has undergone positive changes for Michigan local road‐owning agencies since the formation of the Michigan Transportation Asset Management Council (TAMC). The TAMC has been a pioneer in their coordinated approach to transportation asset management across the differing agency types and has been unique in their local agency transportation asset management support. The Center for Technology & Training (CTT) was tasked with identifying the stat
	This study conducted an extensive search by using three data collection methods to collect data on fourteen data collection measures in all fifty states. The two main data collection methods were web‐based: by searching the web manually and by using an automated web scraper. The third data collection method used an online survey as a check to see if any items were missed from the first two data collections. These collection methods were then used to score points on nine different scoring measures, which wer
	The local road transportation asset management score for each state was used to look for trends based on how different individual collection measures influenced the overall score. A state without any sign of existing transportation asset management training, tool, or regulatory 
	Many of the practices that were recommended are already being administered in Michigan through its TAMC. The main takeaways were to: 
	Transportation asset management at its simplest definition is using data to make informed, cost‐effective decisions. Data can be used to determine the effectiveness of pavement treatments, provide guidance in selecting between treatments, help determine when a treatment will be needed, act as a framework to set a goal, and show a budgetary need for reaching a goal. Transportation asset management can then take a more advanced stance by incorporating items such as risk management, strategic goal setting, lev
	The transportation asset management state of practice was quite variable across the United States. The state departments of transportation (DOTs) were required by the Federal Highway Administration (FHWA) to develop a transportation asset management plan as of June 30, 2019. These plans provide a somewhat consistent gauge between states because they were required to have specific components for routes that are part of the National Highway System (Kuklenski, 2021). There are also standard practices for feder
	In Michigan, Public Act 499 of 2002 required road‐and bridge‐owning agencies to report mileage and condition data on their federal‐aid eligible road network and entire bridge network to the Michigan Transportation Asset Management Council (TAMC). Agencies are financially reimbursed for the training they are required to attend and for the data collection they are required to perform. For road condition data collection, the TAMC had chosen the Pavement Surface Evaluation and Rating (PASER) system for paved ro
	Michigan road‐owning agencies with 100 or more certified centerline miles of public roads are also required by Public Act 325 of 2018 to submit transportation asset management plans to the TAMC every three years. In order to ease the burden of agencies needing to meet the required plan components established by the Michigan legislature, the TAMC contracted with the Center for Technology & Training (CTT), which also houses Michigan’s Local Technical Assistance Program (LTAP) and the Roadsoft software develop
	The CTT also performs additional trainings for the TAMC that include introductory transportation asset management and gravel road asset management, PASER, IBR, bridge asset management, and culvert asset management. The TAMC also conducts trainings of their own that cover their reporting process. The TAMC holds an annual conference on transportation asset management and reports on the collected data through a website dashboard and their Roads & Bridges Annual Report. The trainings and tools developed for use
	Statewide transportation asset management was possible in Michigan because local road‐owners are provided with the tools, trainings, and incentives to use the collected data to make informed cost‐effective decisions. The TAMC had been the leader in transportation asset management for several decades by the implementation of their coordinated approach to transportation asset management across ownership silos that had been unique in local agency transportation asset management. Several other states have start
	This study focused on transportation asset management efforts that are used on non‐federalaid routes because there are common practices already used across the United States for the federal‐aid routes. Bridge inspection practices were not reviewed because the National Bridge Inspection Standards (NBIS) are required to be followed across the United States. 
	The goal of this study was to identify strategies that made the largest impact on statewide transportation asset management usage on local roads. The best practices, lessons learned, and overall local road asset management assessment from each state would help the TAMC with setting future direction and provide reassurance that the current course was appropriate. 
	This study conducted an extensive online search to identify the current condition of statewide local road asset management practice for each state in the United States. An evaluation system was created that provided scoring measure points based on fourteen different collection measures. The scoring measures were used to create an overall local road transportation asset management score for each state. The results were used to look for trends in the overall score based on changes in each individual collected
	Each state DOT‐approved transportation asset management plan was briefly reviewed to gain insight into the basic details of each state, such as which type of local agencies own roads and what are the local agency levels named in each state. There were three methods used to collect data—searching the web manually, searching the web using an automated web scraper, and an online survey—on the fourteen data collection measures. The fourteen data collection measures used to assess statewide local road transporta
	The data was first collected using manual web searches. Additionally, the data was collected using a web scraper created specifically for this study that used a web search engine and indexed the items found. Lastly, data was collected using an online survey that was distributed to all fifty states. The data collection process is summarized in the flow chart in Appendix A – Data Collection Process. The driving data collection method was web searching because it was assumed that, if the statewide details are 
	Manual web searches were performed by staff from the CTT using the DuckDuckGo search engine, and the first three pages of results were reviewed. The DuckDuckGo search engine was chosen for manual searches to limit the bias that could creep into the results when using the Google search engine. The DuckDuckGo search engine returns the top search results and does not adapt the displayed results to the searching IP address (Brown S. , 2021). This prevents the search results from becoming skewed to a researcher’
	The excluded keyword search terms were “water” and “EPA”. These terms were excluded due to the large volume of local agencies that have created water and wastewater asset management plans championed by the United States Environmental Protection Agency. Water and wastewater asset management plans are not part of this local road transportation asset management study. If no details were found for an individual state using the primary terms, then a set of secondary terms that are typical for planning assets wer
	capital improvement plan capital transportation program capital improvement program comprehensive plan 
	After the DuckDuckGo search engine results for primary and secondary terms were reviewed, specific websites were searched if there still remained unidentified collection measures. First, each state’s LTAP website was browsed. Second, state DOTs and state legislature sites were searched; the primary and secondary terms were used on the DOT search page and on the legislative compiled law (or equivalent) search page. Finally, local agency association sites were browsed to try to satisfy any remaining unanswere
	A web scraper is a tool that crawls (or searches) the web and scrapes (or saves data to a database) web sites that meet set criteria (harkiran78, 2022). The web scraper that was created for this study used the Google search engine to search for specific terms and indexed the items found. This index was manually reviewed by CTT staff who then documented items that pertained to the fourteen collection measures. The Google search engine was used because of its familiarity to the web scraper developer. The web 
	Additional features were added to the database to assist with the manual review such as filters, searching, color coding, and adding keyword search terms to be excluded. The keywords used for the web scraper data collection were modified from the original manual web keyword list based on how useful the original terms were at finding data on the fourteen collection measures. The fifty state names were part of the keyword search terms. The remaining keyword search terms were: 
	asset management rating program asset management guide rating system asset management manual road asset management capital improvement plan road asset management guide capital improvement program road management manual capital transportation program road management system comprehensive plan road plan ltap t2 pavement asset management t2 center pavement management guide transportation asset management pavement management manual transportation asset management guide pavement management system transportation a
	Two levels of filters were used to review the indexed items found. The first filter level was by state name, which returned all the items that included that state name. The second filter level 
	Table 1: Second level web scraper filter keywords 
	! = exclude items with this note 
	Search functionality was added to the database to speed up the manual review of the items found by the web scraper. The searching could be performed on the uniform resource locator (URL) or on the text contained in the found item. The items were then color coded to speed up the manual review and assist with future referencing. Items were colored red if they were not useful, green if they were useful, and yellow if they were interesting but not useful in providing data on the fourteen collection measures. On
	Figure 1: Web scraper user interface 
	The final data collection method was through an online SurveyMonkey survey that was sent to all fifty state LTAP center directors; this survey is shown in Figure 2. There were five questions and an additional open feedback section for the survey. All questions were short answer except for question three, and all questions required an answer except for the open feedback question. In addition to e‐mailing the survey request to all LTAP center directors, a request to fill out the survey was announced at the 20
	Michigan's Local Technical Assistance Program is in search of leaders in transportation asset management (TAM). We are gauging different states’ TAM current and best practices provided to local agencies. Please take a moment to complete this survey. We appreciate your feedback. 
	For this survey, we are defining TAM as using data to assist with decision making. 
	Name: E‐mail: State: 
	Figure 2: Leaders in transportation asset management survey that was sent to LTAP directors 
	A common concern with many literature reviews is determining whether the search was in‐depth enough to have a deep understanding of the topic and a thorough understanding of the subject matter and related topics. Validation checks were performed for this study in a variety of ways to assess the completeness of the data found in the online searches and if further investigation was warranted. 
	In order to gauge whether the manual web searching using the DuckDuckGo search engine was in‐depth enough, a validation review was undertaken for the six states of Georgia, Hawaii, Maine, Mississippi, North Dakota, and South Dakota. For this validation review, the websites of the top three counties and top three cities within each state, by population, were searched. The search consisted of using the primary and secondary keyword search terms on the local agency’s search page and browsing their pertinent we
	The web scraper validation review first looked at the points that were given to each item found that contained the keyword “Michigan”. All the items found using the first‐level Michigan filter were manually reviewed by a CTT staff member and marked if they were useful in providing data on the fourteen collection measures. This was then compared to how many points the web scraper gave to the item. The intent was to correlate the points given to the likelihood that the item answered one of the collection meas
	The second web scraper validation review again tried to investigate ways to optimize applicability of the total dataset. This would result in less time manually reviewing the items and more time determining whether the state met the criteria for a particular scoring measure. All the results from the seven states of Alabama, Alaska, Idaho, Indiana, Michigan, Utah, and Wisconsin were reviewed and marked if they were useful items. The results were then filtered by the second‐level filter terms and were compare
	The primary data collection method was web searching because it was assumed that, if the statewide details are not on the web, then they don’t exist. It would be much more difficult to reach all local road owners in a coordinated effort about reporting that was performed, trainings and tools that are available, and any regulations that apply if the internet was not used. The SurveyMonkey survey results were used as a check that was not tied to web searching in order to verify that an adequate understanding 
	Data from the fourteen collection measures were used to evaluate states on nine scoring measures described in Table 2 below, which were then used to create an overall local road transportation asset management score. The nine scoring measures were based on whether there was a statewide effort for local roads to use a unified rating or TAM system, have data, use a mix‐of‐fixes approach, use preventive maintenance, have a written plan, assess needs, include other road assets, use ratings to determine fix, and
	Table 2: Scoring measure point system 
	The evaluation system was based on survey questions on the 10th Annual Michigan Local Agency Transportation Asset Management Implementation Survey Report (Torola & Colling, 2021). This was an annual report that assessed the level of transportation asset management implementation of Michigan’s local agencies. The handout from the Center for Technology & Training’s February 20, 2018 class entitled Asset Management Maturity Self‐Assessment (CTT, 2018) was also reviewed in order to create a more complete evalua
	As shown, scoring measures were based on whether systems, trainings, or tools were available; whether regulatory requirements were present; or if a report was generated. Tools for this study were defined as any system, template, decision matrix, or reporting effort that was created to be used by local agencies across the state. Trainings for this study were defined as any in‐person training, web‐based training, training video, guide, or technical assistance used by local agencies specifically for their stat
	After the data collection and scoring was completed, the ESL evaluation scoring measure was removed from the analysis. This scoring measure was too inconclusive to provide a definitive assessment for most states. The remaining eight scoring measures were used to produce the overall local road transportation asset management score for each state. The scores ranged from 0% on the low end to 90% on the high end, and the average score of all the states was 31%. There were thirty‐six states with a score in the r
	Figure 3: Distribution of overall state scoring 
	The scoring measure on whether there was a statewide effort to use a unified transportation asset management system or unified rating system for local roads was the only scoring measure that was simply a yes or no score. This scoring measure did not score on trainings, tools, or regulatory requirements. Seventeen states had a unified transportation asset management or rating system available to be used on local roads and twenty‐nine states did not. The remaining four states had a unified transportation asse
	Figure 5: Statewide local road asset management assessment on unified rating or TAM systems results 
	There were three paths to receive scores on the statewide effort to collect quality data on local roads, which was the most complex scoring measure. The first scoring path looked for the presence of trainings, tools, regulatory requirements, and quality control measures. The second path looked for the existence of a statewide local road condition report and if quality control measures were present. The last path looked for local road agency self‐initiated data collection on 75% of non‐federal‐aid roads at l
	The majority of the states received points on this scoring measure through the scoring path of the presence of trainings, tools, regulatory requirements, or quality control procedures on the collected data. Twenty‐seven states received points for having trainings and twelve states 
	Figure 6: Statewide local road asset management assessment on having data results 
	Points were given to states for having a statewide effort to use a mix‐of‐fixes approach on local roads by offering state‐specific trainings and tools. A mix‐of‐fixes approach looks at applying different types of treatments at different times during the life of a roadway with the main goal of targeting the most cost‐effective window of opportunity. There were six states that offered both trainings and tools, twenty‐five states that offered trainings only, three states that offered tools only, and sixteen st
	Figure 7: Statewide local road asset management assessment on mix‐of‐fixes approach results 
	Figure 8 shows the results for the scoring measure of having a statewide effort to use preventive maintenance treatments on local roads through offering trainings (or guides) and tools. Preventive maintenance is a cornerstone of effective transportation asset management and has the goal of delaying higher‐cost treatments from needing to be performed. There were twelve states that offered both trainings (or guides) and tools, twenty‐two states that offered trainings or guides only, two states that offered to
	Figure 8: Statewide local road asset management assessment on preventive maintenance results 
	There were two scoring paths for the scoring measure of having a statewide effort to have a written transportation asset management plan for local roads: having trainings, tools, and regulatory requirements was one path and generating a pavement asset management plan automatically statewide was the second path. California was the only state that followed the second path due to their statewide local needs assessment report (NCE, 2021). For the rest of the states, the regulatory requirements ranged from havin
	Figure 9: Statewide local road asset management assessment on having a written plan results 
	There were two scoring paths for the scoring measure of having a statewide effort to use data to show elected officials and the public the impact of increases or decreases in budgets on future quality of local roads: having trainings, tools, and regulatory requirements was one path and reporting to the state legislature was the second path. California, Indiana, North Dakota, and Wyoming were the only states that followed the second path due the statewide local needs assessment report in California (NCE, 202
	Figure 10: Statewide local road asset management assessment on assessing needs results 
	Figure 11 shows results of the scoring measure of having a statewide effort to routinely collect data on other roadside assets on local roads by offering trainings, offering tools, and imposing regulatory requirements. Most agencies begin their transportation asset management data collection programs by collecting only pavement condition data. The existence of data for other roadway assets indicates that they are expanding their asset management practices to incorporate more data to assist in their decision
	Figure 11: Statewide local road asset management assessment on other assets results 
	Use Ratings to Determine Fix 
	Figure 12 shows the results of the scoring measure of having a statewide effort to consider distress ratings when deciding on an appropriate fix on local roads by offering trainings (or guides), offering tools, and imposing regulatory requirements results. There were twenty‐one states that offered trainings, fifteen states that offered tools, one state that had a regulatory requirement, and twenty‐six states that had nothing. 
	Figure 12: Statewide local road asset management assessment on using ratings to determine fixes results 
	There were twenty‐three states found that had a way of incentivizing transportation asset management (TAM) practices on local roads. This collection measure had a trend of tying funding eligibility to asset management practices and providing tools or assistance at a low to no purchase price as a way to incentivize TAM. For example, the Connecticut Conference of Municipalities promoted a system that they had vetted for their municipalities as a way to speed up the acquisition process (CCM, 2021). Georgia had
	The level of adoption was evaluated based on whether the threshold of at least half of the local agencies in the state are managing local roads with asset management principles. This was based on found survey data, reports, and regulatory requirements. Fourteen states had at least half the local agencies in the state managing local roads with asset management principles through a statewide effort. Eight states had a statewide effort to manage local roads with asset management principles with some measurable
	Twelve states had a statewide effort that offered trainings, offered tools, or imposed regulatory requirements to collect data on other roadside assets for local roads. The more common assets were signs and culverts. Michigan was the only state with regulatory requirements that specifically called out the other roadway assets that must be included in transportation asset management (Michigan Legislature, 2020). South Dakota requires cities and counties to have a four‐or five‐year road and bridge project pla
	There were twenty‐one states with tools or practices identified that aided in the statewide effort for managing local roads with AM principles. Arkansas had created a tool that provides white papers on recommended pavement repair treatments based on distress type, severity 
	Three states (Alabama, North Carolina, and South Carolina) developed a statewide tool or system for local road transportation asset management and it was not clear what became of them. It appeared that these systems are no longer supported. There were eight other states with lessons learned identified. In Colorado, the 2002 Local Roadway Needs Assessment identified four major problems with their statewide assessment. This was the fourth time Colorado had tried to assess local roads across the state with pro
	In Georgia in 2018, a statewide survey was conducted to determine local agency TAM practices. This statewide survey developed the following recommendations: 
	Idaho local agencies have had access to a transportation asset management system for many years through their Local Highway Technical Assistance Council (LHTAC) and they have seen issues when local agency staff were not directly involved with performing the work of collecting, analyzing, and reporting on the data used by their transportation asset management 
	Minnesota conducted a State of the Infrastructure 2015/2016 Survey that states there are over 100 different types of transportation asset management systems and tools being used to manage Minnesota local roads. This makes it very difficult to assess local roads uniformly across the state. The report offered these recommendations: 
	New Hampshire provided a review of their new SADES program in 2014. It contained some buy‐in hurdles that needed to be corrected in order to effectively roll out their new program. The hurdles were: 
	Mississippi had strong opposition from a county supervisor with publishing a list of roads that were planned to be repaired (Rankin County BOS, 2019). Uncertain funding levels and construction costs can be an impediment for local agencies committing to complete future projects. 
	In Wyoming, having a unified automatic collection was thought to be a benefit because "Counties with limited resources would not need to develop their own methods for monitoring or analyzing their paved roads” (Ksaibati & Huntington, 2014). 
	In a New Jersey local pavement management system (PMS) survey, it was found that time and expense "are the biggest impediments to adoption" of a PMS (DeFlorio & Louch, 2014). 
	Twelve states had a unified statewide transportation asset management system for use on local roads. The remaining thirty‐eight did not have a unified statewide system. The systems used ranged from commercially‐produced software that was specifically created for agencies in that state to systems that were created by LTAP center staff. 
	The unified rating systems used statewide are summarized in Figure 13. There were some states that collected data on multiple rating systems and some states that recommended a specific rating system be used that was dependent on the size of the local agency. The full list of rating systems used is found in Appendix B – Unified Rating Systems. 
	Figure 13: Statewide unified rating systems used 
	Eleven states had some type of regulatory requirement for transportation asset management to be performed on local roads and thirty‐nine did not. The regulatory requirements consisted of reporting a list of planned projects, having metropolitan planning organization’s that 
	Figure 14: Statewide local road regulations 
	Ten states had dedicated means of funding asset management practices on local roads. Five states—California (OCTA, 2021), Connecticut (Connecticut Legislature, 1992), Indiana (Floyd County, n.d.), and South Dakota (South Dakota Legislature, 2015)—required a plan in order to be eligible for grant funding. Georgia had a Local Maintenance Improvement Grant for streets that met a minimum rating (DeKalb County Georgia, 2016). In Idaho, small agencies paid less for their pavement management system (LHTAC, 2017). 
	Forty‐one states had a statewide champion involved with local road transportation asset management. This was through offering trainings, tools, and liaison support. Thirty‐eight states (the majority) had a statewide champion through the LTAP and twelve did not; three states— Georgia, Oregon, and Washington—which had statewide champions through the Georgia
	Figure 15: LTAP statewide local road transportation asset management involvement 
	The in‐depth manual review of the six states of Georgia, Hawaii, Maine, Mississippi, North Dakota, and South Dakota provided insight into individual agency asset management practices. It did not produce any additional information on statewide asset management practices on local roads. 
	All the items that were found with the word Michigan were marked as useful or not useful in providing data on the fourteen collection measures. The usefulness was then compared to the points that were given by the web scraper. The intention was to find a correlation between the points given and the usefulness in hopes of being able to eliminate items based on the points given. The point range of the 55 useful Michigan items was between 4 and 58 and the point range of the 745 useful and not useful items had 
	Figure 16: Usefulness of Michigan items found versus web scraper rating given 
	The second web scraper validation review tried to investigate ways to shrink down the total data set as well. There were 129 total useful items found for the seven states of Alabama, Alaska, Idaho, Indiana, Michigan, Utah, and Wisconsin of the 4,259 total items that were found and reviewed with these state names. The second‐level web scraper filtered the found items by the keywords listed in Table 1 and was unable to categorize 27 of the 129 total unfiltered useful items found. These 27 missed useful items 
	Table 3: Overall web scraper results 
	Six states responded to the online SurveyMonkey survey that was sent to all fifty state LTAP center directors. The information received did not add any missing components to the information that was already found. A follow‐up phone call to the Delaware T/LTAP Center did provide some additional context to an item found through web searching about their involvement with pavement plan development. 
	The works cited contains all the useful web results that were found for the manual search, web scraper search, and online survey. A supplementary resource spreadsheet was created as an easy method for looking up the study findings. This resource spreadsheet can be found at . 
	Of the eight scoring measures, there were seven scoring measures with trainings and tools as a metric and five scoring measures with regulatory requirements as a metric. Looking at each individual scoring measure, if no positive scoring metric was found, then the average overall score was found to be at most 24%. Looking at all the scoring measures together, there were twelve states that did not receive points for having a training metric and these states had an average overall score of 10%, there were twen
	Figure 17: Overall score versus training percentage 
	Figure 18: Overall score versus tool percentage 
	Figure 19: Overall score versus regulatory requirement percentage 
	The eight scoring measures were evaluated to try to identify any trends that lead to higher scores. The states that did not have data received an average overall score of 9% and the states that did not have preventive maintenance efforts had an average overall score of 8%. These two scoring measures were more influential than the scoring measure of having a written plan. The states that did not have a written plan received an average overall score of 23%. An effort for having data and an effort for using pr
	The scoring measure of checking for a statewide effort to use a mix‐of‐fixes approach on local roads by offering state‐specific trainings and tools found sixteen states that had neither trainings nor tools and had a 10% average overall score. The twenty‐five states that had only trainings had a 33% average overall score and the three states that had only tools had a 47% average overall score. The six states with a combination of trainings and tools on a mix‐of‐fixes approach had an average overall score of 
	For the scoring measure of a statewide effort to use a unified transportation asset management system or rating system for local roads, the twenty‐nine states that had neither a unified transportation asset management system nor a unified rating system had a 15% average overall score. There were four states that had a unified system for county roads only and received an average overall score of 38%, and there were seventeen states that had unified systems with an average overall score of 56%. Addition detai
	The collection measures were also evaluated to try to identify any trends that lead to higher scores. Some collection measures had fairly large scoring differentials when comparing the average scores of the states with positive findings to the average scores of the states with negative findings. 
	The level of involvement of the state’s LTAP center had a positive impact on the average overall local transportation asset management scores. LTAP involvement was not a scoring measure so it can be considered a key finding in this study for implementing local road transportation asset management. This was because the level of LTAP involvement was not a direct collection measure or a direct scoring measure. The more involved the state LTAP was in providing trainings, providing tools, and acting as a liaison
	Figure 20: LTAP involvement by average overall score 
	The local road unified transportation asset management system collection measure findings are shown in Figure 21. There was an increase of an average score of 49% from the states with negative findings to the states with positive findings. Providing TAM incentives and managing other roadway assets also have a large positive influence in the average overall score. Addition details such as maximum score, minimum score, and standard deviation can be found for the remaining collection measures in Appendix H – S
	Figure 21: Unified TAM system findings 
	There was no consistent trend identified in comparing the percentage of paved local roads to how their overall local road transportation asset management score was influenced (see Figure 22). There are requirements for the federal‐aid‐eligible roads because there is federal money available for these routes. This study focused on all roads that are not eligible for federal funds including gravel roads. Omitting gravel road asset management practices would have downgraded the score of some states, such as the
	Figure 22: Overall state score compared to the percent of non‐federal‐aid paved roads 
	The scoring measure on whether there was a statewide effort for periodically assessing the benefit (years of life gained) of pavement treatments on local roads was removed after the completion of data collection. This scoring measure produced results that were too inconclusive to properly assess most state practices. Two states had trainings on evaluating ESL with one of those states also offering a tool. There were nine other states with trainings that probably had an element on evaluating ESL, but it was 
	Another adjustment that was made during the data collection process was the incorporation of multiple paths to determine the points received for some of the scoring measures (see Table 2). The scoring measure for having a written plan, being able to assess needs, and having data provided a path that provided points for having trainings, tools, and regulatory requirements and a second path that provided points for having a generated report. The states of California and Wyoming both generated reports as menti
	It was decided not to penalize states for not having trainings and tools available if the scoring measure objective was already fulfilled. If data was already being collected, then there was no need to provide trainings, tools, and impose regulatory requirements. 
	For this reason, a third path was created to provide points for the scoring measure that assessed if there was a statewide effort for having data on local roads. This third path gave points if at least 75% of local roads had data though a self‐initiated collection effort. 
	There were a few limitations identified that a more experienced web scraper user would most likely know but the lead researcher learned through this study. The first thing learned was the web scraper was able to find and index file names with the appropriate keywords but was not able to search inside Microsoft Office files. There were some useful items found inside these files through manually searching using the DuckDuckGo search engine that were not found using the web scraper with its use of the Google s
	Second, the web scraper points that were given were not helpful in prioritizing the items found by what was useful or not in provided data for the fourteen collection measures. The nature and large scope of this study most likely was a contributing factor. Having a more targeted search would have possibly made the web scraper point system usable. 
	The third factor that limited the usefulness of the web scraper was not identifying all listed keywords, which should have eliminated an item from being indexed. There were many indexed items, such as financial asset management items, found that were not useful. The items that should have been eliminated were only identified after the web scraper was done compiling the index, which takes many hours to run, and the results were manually reviewed. A full manual review of all the indexed items for a single sta
	The driving method of data collection for this study was web searching and the obvious limitation that comes with that was not being able to find asset management practices that are not on the internet. Using trainings, tools, and regulatory requirements as the main metrics made it easier to find items to assess most scoring measures. There was still the possibility that the statewide asset management practices are not on the internet or the appropriate keyword was not used to find the item. It can also be 
	Another factor that increases manual searching difficulty was when trainings were not performed annually; when trainings were only performed periodically, they could be missed if the assessment was performed during a time when the trainings were not able to be located in a web search. This study should be viewed as a snapshot in time as practices can change. With changing practices, the score assigned to each state will change as well. 
	The goal of this study was to identify the best practices that made the largest impact on statewide asset management practice on local roads. The best practices, lessons learned, and overall local road transportation asset management assessment from each state found can be helpful for the TAMC with setting future direction and can provide reassurance that the current course is appropriate. 
	All scoring measures were consistent in finding that, if there were no positive training, tool, or regulatory requirement metric found in the scoring measure, the states’ average overall score was found to be below 24%. The least influential metric on the average overall score was having regulatory requirements. Having a statewide unified TAM system had a very large average scoring differential from 68% average overall score for those with a unified TAM system to 19% average overall score for those without 
	Another revealing finding was the impact to the overall score when a statewide TAM champion was involved such as a state LTAP program, TAM council, or association. A state that had a more‐involved LTAP in providing trainings, providing tools, and acting as a liaison for local agencies on behalf of legislative directives displayed a measurable increase in average scores (see Figure 20). 
	The closest Michigan transportation asset management peers determined from this study were California, Idaho, Indiana, Maine, New York, Utah, and Wisconsin. These peers had an overall score that was within 20% of Michigan’s score of 84%. These seven states along with Michigan received the highest scores in the study. Nearly all of these top eight states offered a unified transportation asset management system for local roads. The only exception was Indiana which offered a spreadsheet template for capturing 
	California received an overall score of 90% which was the highest among all the states. The efforts performed by the metropolitan planning organizations were a large influence on the score California received. The Metropolitan Transportation Commission located in the San Francisco Bay area funded the early development of the state’s commonly used transportation asset management system starting in 1983 (StreetSaver, 2017). California had a statewide base map and the Pavement Condition Index is the rating sys
	Idaho received an overall score of 75% which was largely driven by the Local Highway Technical Assistance Council (LHTAC) which is affiliated with the Idaho LTAP center (Idaho Local Highway Technical Assistance Council, 2021). The LHTAC is a council established by Idaho law and has council members represented by cities, counties, and highway districts (Local Highway Technical Assistance Council, 1994). The LHTAC champions asset management principles and contracts with the asset management software company i
	Idaho has seen issues when local agency staff were not directly involved with performing the work of collecting, analyzing, and reporting on the data used by their transportation asset management system. Their program guidelines stated, “Many years ago, LHTAC helped setup accounts and data without anyone from the agency designated to learn and maintain it. Unfortunately, it resulted in some agency accounts going dormant and data going stale. Agencies only benefit if they update and use their own data” (LHTA
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	AASHTO. (2015, September 28). AASHTO TAMP Library. Retrieved from AASHTO TAMP Library 
	Abdelaty, A., Jeong, H. D., Smadi, O., & Gransberg, D. D. (2015). Iowa Pavement Asset Management Decision‐Making Framework. Ames: Institute for Transportation. 
	Alabama Legislature. (2019, March 12). Code of Alabama 1975: Section 23‐8‐8. Retrieved May 6, 2022, from Alabama Legislature Web site: 
	Albatayneh, O., Aleadelat, W., Abu Daoud, O., & Ksaibati, K. (2021). Assessing Road Conditions for Wyoming County Gravel Roads. Fargo: Mountain‐Plains Consortium. 
	American Public Works Association. (2021, August 30). Groups & Committees: Technical Committees: Asset Management Committee: Asset Management Roadmap. Retrieved from American Public Works Association Web site: ement_Roadmap.aspx 
	Ammons, D. N., & Brinson, T. D. (2011). Street Condition Ratings: Their Use among North Carolina Cities. Chapel Hill: UNC School of Government. 
	Applied Pavement Technology Inc. (2017). Indiana Local Roads An Asset Management Guide for Cities, Towns, and Counties. Urbana: Purdue University. 
	Association of Oregon Counties. (2021, December 17). Roads: IRIS. Retrieved from Association program/integrated‐road‐information‐system/ 
	Association of Oregon Counties County Road Program Rev.ed. (2020). Road and the County: A Manual for Oregon County Officials. Salem: Association of Oregon Counties. 
	Bartholomay, A., & MartinRogers, N. (2016). MN2050 State of the Infrastructure 2015/2016 Survey. Golden Valley: Wilder Research. 
	Bernardin, V. J., & Durango‐Cohen, P. (2006). Transportation Asset Management for Local Government Agencies: Threshold Levels and Best Practice Guide. Madison: Midwest Regional University Transportation Center. 
	Boston Region Metropolitan Planning Organization. (2021, April 1). Boston Region Metropolitan Planning Organization. MPO January 21, 2021 Zoom Meeting Minutes. Retrieved from 
	Brown, H., Sun, C., Fitzpatrick, C., & Abdaljabbar, A. (2017). Implementation of Transportation Asset Management in Grandview, Missouri. Ames: Institute for Transportation Iowa State University. 
	Brown, S. (2021, July 20). Home: Blog: DuckDuckGO Vs Google in 2022 Which One You Should Prefer. Retrieved from Blogger Outreach Web site: / 
	Bucknam, P. J. (2018). Updated Citywide Pavement Management Plan OC Go 2018‐2025 City of Fullerton, CA. Oceanside: Bucknam Infrastructure Group, Inc. 
	California Legislature. (2017, July 21). California Law: Code Search: SHC: Division 3: Chapter 2. Road Maintenance and Rehabilitation Program. Retrieved from California Legislature Web site: n=3.&title=&part=&chapter=2.&article= 
	Catterson, D. (2020, February 11). Association of Washington Cities Presentation. Retrieved content/uploads/2020/01/2016‐1214‐BP7‐PavementManagement.pdf 
	CCM. (2021, November 18). Services: StreetScan. Retrieved from Connecticut Conference of 
	Center for Technology & Training. (2022). 2022 TAMC Data Collection Training Manual. Houghton: Michigan Transportation Asset Management Council. 
	Center for Technology & Training. (2022). Past Training: 2022 Pavement Asset Management Plan Virtual 3‐Day Workshop ‐May. Retrieved June 20, 2022, from Center for 
	Cetin, B., Ashlock, J. C., Jeong, H. D., Alam‐Khan, S., & Yaw, M. W. (2019). Annual Rock Requirement Estimate: Granular Roads Asset Management System (GRAMS) User Manual. Ames: Iowa State University. 
	Citir, N., Kaya, O., Ceylan, H., Kim, S., Waid, D., & Moore, B. P. (2021). Development of Iowa Pavement Analysis Techniques (IPAT). Ames: Iowa Highway Research Board. Retrieved analysis‐techniques/ 
	Citir, N., Kaya, O., Ceylan, H., Kim, S., Waid, D., & Moore, B. P. (2021). Iowa Pavement Analysis Techniques (IPAT) Tool User Guide. Ames: Iowa Highway Research Board. Retrieved from analysis‐techniques/ 
	City of Suffolk. (2021, August 13). Bids: files. Retrieved from City of Suffolk Web site: 
	Colling, T., & Kueber‐Watkins, M. (2011). Asset Management Implementation Survey Recommendation. Houghton: Center for Technology & Training. 
	Colorado LTAP. (2022, November 17). Course Listing. Retrieved from Colorado LTAP Web site: 
	Connecticut Legislature. (1992, June 11). SB No 2012 of 1992: Public Act No. 92‐7 An Act Increasing Certain Bond Authorizations For Capital Improvements. Retrieved from 00007‐R00SB‐02012‐PA.htm 
	Connecticut Training and Technical Assistance. (2022, June 16). Training: Basics of a Good Road 
	‐Hebron. Retrieved from Connecticut Transportation Institute Web site: # 
	Cornell Local Roads Program. (2014). Cornell Asset Management Program ‐Roads & Streets (CAMP‐RS). Ithaca: Cornell Local Roads Program. 
	Cornell Local Roads Program. (2022). CAMP Summer Intern Project 2022. Ithaca: Cornell Local Roads Program. 
	Cottrell, S. (2014). On the Road to High Tech Record Keeping. Retrieved from New Hampshire 
	Crossroads blog. (2018, September 20). New Project: Development of Pavement Condition Forecasting for Web‐based Asset Management for County Governments. Retrieved from Crossroads Minnesota's Transportation Research Blog Web site: pavement‐condition‐forecasting‐for‐web‐based‐asset‐management‐for‐countygovernments/ 
	CTC & Associates LLC. (2016). Consolidated Asset Management for Minnesota Local Agencies. Saint Paul: Minnesota Local Road Research Board. 
	CTC & Associates LLC. (2020). Statewide Asset Data Collection and Management: Survey of Practice. Madison: Caltrans Division of Research, Innovation and System Information. 
	CTC & Associates LLC. (2020). Statewide Asset Data Collection and Management: Survey of Practice. Sacramento: Caltrans Division of Research, Innovation and System Information. system‐information/documents/preliminary‐investigations/pi‐0234a‐a11y.pdf 
	CTT. (2018, February 20). 2018 Asset Management Maturity Self‐Assessment. Retrieved October 21, 2022, from Center for Technology & Training: 
	CTT. (2021, April). Center for Technology & Training: Asset Management Resources. Retrieved June 20, 2022, from Center for Technology & Training Web site: 
	de Melo e Silva, F., McNinch, T. L., Dong, J., & Gadgil, K. (2008). Meaningful Use of Collected Local Roads Data and Information. Madison: Midwest Regional University Transportation Center. 
	DeFlorio, J., & Louch, H. (2014). Local Pavement Management Systems. New York: Cambridge Systematics, Inc. 
	DeKalb County Georgia. (2016, November 21). Asphalt Maintenance. Retrieved October 7, drainage/asphalt‐maintenance 
	Delaware T2 Center. (2009). 2009 Asset Management Conference Photo Gallery. Retrieved June 6, 2022, from Delaware T2 Center Web site: 
	Delmore Consulting. (2021, September 23). Our Services: Delmore Consulting. Retrieved from management‐services/ 
	Domonkos, R. (2016, December 12). NPPC16 ‐National Pavement Preservation Conference. Retrieved October 11, 2022, from National Center for Pavement Preservation YouTube 
	Dybin, A. (2019, October 23). County Gravel Survey Webinar. Retrieved from Upper Great Plains Transportation Institute North Dakota State University YouTube Channel: 
	Dybing, A. (2021, October 26). Gravel Survey Webinar. Retrieved from Upper Great Plains survey‐webinar‐presentation.pdf 
	Dye Management Group, Inc. (2002). Local Roadway Needs Assessment. Denver: Colorado Department of Transportation. Retrieved from 
	Elk River Minnesota. (2022, October 13). Home: Departments: Public Works: Engineering: Pavement Management. Retrieved from Elk River Minnesota Web site: 
	ERES Consultants, Inc. (1995). Rural Road Management Guide. Champaign: South Dakota Department of Transportation. 
	FHWA. (2013). Resources: Wisconsin Information Systems for Local Roads. Retrieved October 12, 2022, from FHWA TPM Toolbox Web site: / 
	FHWA. (2020). Highway Statistics Table HM‐51. Washington, DC: U.S. Department of Transportation Federal Highway Administration. 
	Fischer, D., Witter, A., Krebsbach, M., Miller, S., West, R., Teich, J., . . . Skorseth, K. (2016). System Preservation Guide: A Planning Process for Local Government Management of Transportation Networks. Saint Paul: Minnesota Department of Transportation Research Services. 
	Flintsch, G. W., & Bryant, J. W. (2009). Asset Management Data Collection for Supporting Decision Processes. Washington DC: U.S. Department of Transportation Federal Highway Administration. 
	Florida American Public Works Association. (2018, October 16). Home: Florida Pavement Preservation Council Training. Retrieved from Florida Chapter American Public Works 
	Florida LTAP Center. (2022, June 2). LTAP Recorded Webinars. Retrieved from Florida LTAP / 
	Floyd County. (n.d.). Highway & Public Works Division: Pavement Asset Management Plan. Retrieved June 20, 2022, from Floyd County Web site: tPlan.pdf 
	Friedrichs, K. D. (2006). Asset Management for Kansas Counties: The State of Practice. Manhattan: Kansas State University. Retrieved from 
	George, M. (2019, February 2). About: newsroom: arcnews. Retrieved from ESRI Web site: road‐maintenance‐costs/ 
	Georgia Department of Transportation. (2020). Data Dictionary. Atlanta: Georgia Department of Transportation. 
	Georgia DOT. (2021). An Enhanced GDOT Pavement Preservation Guide with Optimal Timing of Pavement Preservation. Atlanta: Georgia Department of Transportation. 
	Glover, J. (2021, September 28). News: Blog: Rough roads ahead: if we can’t maintain what we’ve got, should we be building more? Retrieved from Metropolitan Planning Council maintain‐what‐weve‐got‐should‐we‐be‐building‐more 
	Goodwin, J. (2021, November 3). Bay Area Streets May be Steep, But Pavement Quality is Flat. Retrieved from Metropolitan Transportation Commission Web site: 
	Hafez, M., Ksaibati, K., & Atadero, R. (2018). Best Practices to Support and Improve Pavement Management Systems For Low‐Volume Paved Roads‐Phase 1. Denver: Colorado Department of Transportation. 
	Hagenlock, E., & Zimmer, D. H. (2012). Overview of the Mobility Pavement Management System (MPMS). Olympia: Washington State County Road Administration Board. 
	Hammond, E. (2017). Town of Windham RSMS Paved Road Evaluation April 2017. Springfield: Hammond Engineering. 
	harkiran78. (2022, November 2). What is Web Scraping and How to Use It? Retrieved scraping‐and‐how‐to‐use‐it/ 
	He, Z., Qin, X., Wang, H., & Comes, C. (2017). Implementing Practical Pavement Management Systems for Small Communities: A South Dakota Case Study. Los Angeles: SAGE Publishing. 
	Hearn, P. (2003, September 23). Home: Newsroom: MDOT, MSO helping Mississippi, region devise transportation plans. Retrieved from Mississippi State University Web site: mississippi‐region‐devise‐transportation‐plans 
	HNTB Corporation. (2020). Pavement Management Pilot. Jacksonville: North Florida Transportation Planning Organization. 
	Horner, T., Dybing, A., & Wentz, B. (2013, June). County and Local Road Infrastructure Needs Assessment Presented at NDDOT HB 1358 Regional Meetings June 2013. Upper Great Plains Transportation Institute. Retrieved October 25, 2022, from  ‐Regional Meetings ‐County and Local Road Infrastructure Needs Assessment.pdf 
	Huntington, G., & Ksaibati, K. (2011). Asset Management for Wyoming Counties Volume I of III. Laramie: University of Wyoming. 
	Idaho Local Highway Technical Assistance Council. (2021, September 21). LHTAC News: 2021 Instructions for Road and Street Finance Report. Retrieved from Local Highway Technical and‐street‐report/ 
	Idaho Local Highway Technical Assistance Council. (2021). Programs: House Bill 308 Funding. Retrieved October 25, 2022, from Local Highway Technical Assistance Council Web site: / 
	Idaho Local Highway Technical Assistance Council. (2022, June 15). Resources. Retrieved from Local Highway Technical Assistance Council Web site: / 
	IDOT BLRS. (2018). Bureau of Local Roads and Streets Manual. Springfield: Illinois Department of Transportation. 
	Indiana 15 Regional Planning Commission. (2019, August 12). Services: Transportation. Retrieved from Indiana 15 Regional Planning Commission Web site: / 
	Indiana Department of Transportation. (2017). INDOT Local Public Agency Program: Pavement Asset Management for Local Public Agency Roadways. Indianapolis: Indiana Department of Transportation. 
	Indiana LTAP. (2022, August 21). LTAP Asset Management: Financial Data: Local Level of Effort. Retrieved October 26, 2022, from Indiana LTAP Training Web site: 
	Indianapolis Metropolitan Planning Organization. (2021). Analysis of Central Indiana Asset Management Plans September 2021. Indianapolis: Indianapolis Metropolitan Planning website/downloads/Asset‐Management/Central‐Indiana‐Local‐Road‐Conditions_10.08..21_including‐DPW‐Update.pdf 
	Intergovernmental Software Collaborative. (2021, June 24). Cooperatives: Oregon's Integrated Road Information System. Retrieved from Intergovernmental Software Collaborative 
	Iowa DOT. (2011, February). Iowa DOT: Local Systems. Retrieved June 7, 2022, from Iowa Department of Transportation Web site: f 
	Joint Legislative Audit and Review Commission. (2003). Review of Information Technology Systems Development. Richmond: Commonwealth of Virginia. 
	Kansas County Highway Association. (2020, October 28). Resources: Pavement Management Systems. Retrieved from Kansas County Highway Association Web site: 
	Kansas County Highway Association. (2021, May 5). KCHA Executive Committee Minutes. May 5, 2021 Zoom Conference Meeting. Retrieved May 23, 2022, from minutes/executive‐minutes‐2021‐05‐05.pdf 
	Kansas Legislature. (2012, July 1). Statute: Chapter 19: Article 1: Section 20. Retrieved May 23, 2022, from Kansas Legislature Web site: 01_0000_article/019_001_0020_section/019_001_0020_k/ 
	Kansas Legislature. (2021, July 1). Statute: Chapter 12: Article 1: Section 118. Retrieved May 23, 2022, from Kansas Legislature Web site: 00_article/012_001_0118_section/012_001_0118_k/ 
	Keleman, M., Stephen , H., Farrokhyar, A., & Stewart, C. (2005). Pavement Management Manual. Denver: Colorado Department of Transportation. 
	Kercher, A. S. (2016). Town of South Bethany, DE 2016 Pavement Management Study. Newark: Kercher Engineering, Inc. 
	Koch, S. (2021, September). Minnesota Local Technical Assistance Program. Retrieved from Publications & Videos: Technology Exchange Newsletter: Vol. 29, No. 3: management/index.html 
	Ksaibati, K. (2014, June). UW Home: WYT2 HOME: Pavement Management and Traffic Volumes. Retrieved June 3, 2022, from Wyoming Technology Transfer Center Web site: 
	Ksaibati, K., & Huntington, G. (2014, October 20). A Monitoring Program for Wyoming County Paved Roads. Laraime: Wyoming Technology Transfer Center. Retrieved from Wyoming 
	Kuklenski, A. (2021, December 16). U.S. Department of Transportation; Federal Highway Administration. Retrieved November 17, 2022, from Transportation Asset Management 
	KUTC. (2022, June 8). Courses. Retrieved from The University of Kansas Transportation Center 
	Laffey, N. (2022, June 17). Leaders in Transportation Asset Management Survey response. 
	Leamon, D. (2021, August 1). About Us. Retrieved from Save California Streets Web site: / 
	LHTAC. (2017, February 1). iWorQ Information and Guidelines for LHTAC Agencies. Boise: Idaho Local Highway Technical Assistance Council. Retrieved October 7, 2022, from Idaho content/uploads/2017/02/iworq_lhtac_guidelines.pdf 
	Littlefield, B. (2011, October 12). Asset Management Initiatives in TxDOT Presentation. Retrieved from Texas A&M Transportation Institute Web site: 
	Local Highway Technical Assistance Council. (1994, August 17). About: Council By‐Laws. Retrieved from Local Highway Technical Assistance Council Web site: approved‐Dec‐16.pdf 
	Maine Local Road Center. (2022). Technical Subjects: Road Maintenance/Management: Road Management. Retrieved April 7, 2022, from Maine DOT Web site: / 
	Maine Local Roads Center. (2012, March 16). Publications & Newsletters: MLRC Newsletters: Summer 2012. Retrieved from Maine Local Roads Center Web site: 
	Marti, M. M., Kuehl, R., & Dauer, J. (2009). Implementation of Pavement Management in Minnesota. Saint Paul: Minnesota Department of Transportation. Retrieved from 
	Marti, M., & Freese, R. (2019, November 22). Events/Education: Fall Workshop & Conference: 2019: LRRB Update/MN2050 Update. Retrieved from American Public Works 
	mn.org/userfiles/ckfiles/files/Asset Management A Guide of Minnesota Local 
	Agencies.pdf 
	Martin, J. B. (1988). Pavement Management for North Carolina Municipalities. Washington DC: 
	Massachusetts Clean Water Trust. (2017, October 11). Documents: Best Practices of Asset Management‐MCWT. Retrieved June 13, 2022, from Commonwealth of Massachusetts management.pdf 
	McCullouch, B. (2015, September 22). Indiana LTAP Update AIC Workshop‐Sept.22,2015 Presentation. Retrieved from Association of Indiana Counties Web site: 
	Meyer, S. (2017, March). Home: Your Government: Departments: Public Works & Streets: Pavement Management. Retrieved from City of Des Peres Web site: 
	Michigan Legislature. (2020, September 17). MCL Chapter Index: Section 247.659a. Retrieved October 19, 2022, from Michigan Legislature Web site: Object&objectName=mcl‐247‐659a 
	Michigan TAMC. (2022). Michigan's 2021 Roads & Bridges Annual Report. Lansing: Michigan Transportation Asset Management Council. 
	Mildner, C. (2018). Planning for Local Agency Transportation Asset Management: An Analysis of Knowledge and Resource Shortcomings within Local Georgia Agencies. Atlanta: Georgia 
	Miles, J. (2015, May 19). Resources: Asset Management: Updated iWorq Agreement. Retrieved from Local Highway Technical Assistance Council Web site: content/uploads/2015/06/iworq_lhtac_agreement_201505.pdf 
	Minnesota Local Technical Assistance Program. (2017). Home: Research & Innovation: Minnesota Local Agency Asset Management Peer Exchange. Retrieved October 13, 2022, from Minnesota LTAP Web site: 
	Minnesota Local Technical Assistance Program. (2022, February 21). Home: Training & Education: Workshops & Events by Topic: Road Management and Maintenance: Extending Pavement Life through Pavement Preservation Techniques, Strategies, and 
	Preventative Maintenance. Retrieved from Minnesota LTAP Web site: / 
	Mirsa, A., Roohanirad, A., & Somboonyanon, P. (2003). Guidelines for a Roadway Management System (RMS) for Local Governments. Ames: Iowa State University. Retrieved from 
	Missouri Department of Transportation. (2022, August 30). Engineering Policy Guide: 144.5 Pavement Maintenance. Retrieved from Missouri Department of Transportation Web 
	Missouri LTAP. (2014, April 22). Missouri Local Training and Resource Center. Retrieved from Missouri LTAP Web site: / 
	MnDOT Office of State Aid for Local Transportation. (2017). Minnesota Local Agency Asset Management Peer Exchange May 15‐16, 2017 Report. Saint Paul: MnDOT Office of State Aid for Local Transportation. 
	Montana LTAP. (2014, September 23). Recorded Webinars: PASER Inventories. Retrieved from 
	Montana Revenue and Transportation Interim Committee Minutes Log. (2015, July 9). Home: Committees: Interim Committees: Past Interim Committees: 2015‐2016 Revenue and Transportation Committee. Retrieved from Revenue and Transportation Interim Committee July 9, 2015 Minutes Log Exhibit 7: Transportation/Meetings/July‐2015/Exhibit7.pdf 
	Moore, T. (2022, April 25). 2022 Spring Conference: Proposed Locally‐Owned Road and Street Rehabilitation Program Presentation. Retrieved from Louisiana Parish Engineers and Supervisors Association Web site: rehab‐program‐moore.pdf?dl=1 
	Morris, C., Theroux, A., & Kline, C. (2020). GIS Tools and Apps—Integration with Asset Management. Saint Paul: Minnesota Local Road Research Board. 
	Morrison, T. (2022, June 2). Courses: Transportation Asset Management. Retrieved from Local Highway Technical Assistance Council Web site: 
	NCE. (2021). California Statewide Local Streets and Roads Needs Assessment. Point Richmond: Save California Streets. 
	Nebraska Department of Roads. (2013). State of Nebraska Pavement Management Systems. Lincoln: Nebraska Department of Roads. 
	Nebraska Legislature. (2019, March 7). Revised Statues: Chapter 39: 39‐2115. Retrieved from Nebraska Legislature Web site: 
	Nevada LTAP. (2021, October 31). Course Catalog. Retrieved from Nevada LTAP Web site: / 
	Nevada LTAP. (2022, November 2). Resources: Pavement Management Spreadsheet Tool. ‐my.sharepoint.com/:x:/g/personal/jbirkey_appliedpavement_onmicrosoft_com/ESgLCU mys1tHjXCEEFOjzdABalna3FIS73YNdnCg8zk33w?e=Dicybl 
	New Mexico Local Technical Assistance Program. (2022). Training: NM‐LTAP Course Listing: 2019‐2020 Course Catalog. Retrieved October 20, 2022, from New Mexico Local training.html 
	New York State Department of Transportation. (2018). Local Highway Inventory Manual. Albany: New York State Department of Transportation. 
	NJDOT Local Aid Resource Center. (2019, June 22). County Aid. Retrieved from NJDOT Local Aid aid 
	NJDOT Local Aid Resource Center. (2021, September 9). Events: NJLTAP – Transportation Asset Management for Local Agencies. Retrieved from NJDOT Local Aid Resource Center Web asset‐management‐for‐local‐agencies 
	Nlenanya, I. (2018, April 6). Events: 2018 Spring Conference Presentation on Iowa Pavement Management Program. Retrieved from American Public Works Association Iowa Conference/General Session Presentations/13a ‐Iowa Pavement Management Program.pdf 
	NOACA. (2020). Roadway Pavement Maintenance Report Cuyahoga County. Cleveland: Northeast Ohio Areawide Coordinating Agency. 
	North Carolina Board of Transportation. (2017, June 1). North Carolina Board of Transportation May 31 ‐June 1, 2017 Meeting Agenda. Retrieved May 20, 2022, from transportation/Archive/201706_MeetingArchive.pdf#search=pathview 
	North Carolina Department of Transportation. (2022). Pavement Condition Survey Manual for Raters. Raleigh: North Carolina Department of Transportation. 
	North Carolina Department of Transportation. (n.d.). Pathweb User Guide. Raleigh: North Carolina Department of Transportation. 
	North Dakota DOT. (2022, August 25). ND Transportation Conference: Conference Details. Retrieved from North Dakota Department of Transportation Web site: # 
	North Dakota Legislature. (2015, November 12). Legislative Assembly: 64th Legislative Assembly: Transportation Committee Meeting Minutes. Retrieved from North Dakota meeting‐minutes.pdf 
	North Dakota State University. (2021, August 11). Geographic Roadway Inventory Tool (GRIT). Retrieved from Upper Great Plains Transportation Institute: / 
	Northwest Technology Transfer Center. (1999). Pavement Surface Condition Field Rating Manual for Asphalt Pavements. Olympia: Washington State Department of Transportation. 
	OCTA. (2021, April 14). Funding Programs: OC Go Eligibility. Retrieved October 6, 2022, from Programs/Plans‐and‐Studies/Funding‐Programs/OC‐Go‐Eligibility/ 
	Ohio Department of Transportation. (2006). Pavement Condition Rating System. Columbus: Ohio Department of Transportation. 
	Ohio Local Technical Assistance Program. (2022, February 18). ODOT: Know Our Programs: Local Technical Assistance Program (LTAP): eLearning: eLearning Catalog ‐PDF Version. Retrieved from Ohio Local Technical Assistance Program Web site: 
	Ohio Township Association. (2021, June 3). Newsroom: Transportation Data, Road Chip Seal Surveys Requesting Township Input. Retrieved from Ohio Township Association Web requesting‐township‐input 
	Oregon Department of Transportation. (2008). GFP Pavement Condition Rating Manual. Salem: Oregon Department of Transportation. 
	Oregon Legislature. (2021, June 8). Oregon OAR: Chapter 660: Division 12: Rule 660‐012‐0020. 0020 
	PennDOT LTAP. (n.d.). Sign Inventory and Management (SIM) Program Tutorial. Harrisburg: Pennsylvania Department of Transportation LTAP. Retrieved June 15, 2022, from .pdf 
	Perrett, G. (2011, Feburary 22). Standard for Submitting Asset Management Data to LHTAC or IWorQ. Retrieved from Local Highway Technical Assistance Council Web site: 2.22.11.pdf 
	Perrett, G. (2012, May 29). News Center: iWorQ Has a Solution for Local Government Agencies That Can No Longer Get Support for Road Surface Management Systems (RSMS) Software. Retrieved from Cision PRWeb Web site: 
	Poorbaugh, J. (2017). Idaho Transportation System pavement Performance Report. Boise: Idaho Transportation Department. 
	Preston, H., & Atkins, K. C. (2014). Minnesota’s Best Practices for Traffic Sign Maintenance/Management Handbook. Saint Paul: Minnesota Department of 
	PSD Citywide. (2019, November 18). Home: Case Studies. Retrieved from PSD Citywide Web government‐level‐in‐texas/ 
	Pulaski County Purchasing Department. (2017, July 21). REQUEST FOR PROPOSAL for Pavement Distress Collection Services. Retrieved from Pulaski County Web site: Distress‐Collection‐Services.pdf 
	Qin, X., He, Z., & Wang, H. (2016). Pavement Management System for City of Madison. Fargo: Mountain‐Plains Consortium. Retrieved from Upper Great Plains Transportation Institute Web site: 
	Rankin County BOS. (2019, January 4). RankinCountyBOS YouTube channel. Retrieved April 5, 
	Richardson, D. N. (2015). MoDOT Pavement Preservation Research Program Volume I, Summary Report. Jefferson City: Missouri Department of Transportation. 
	Richardson, D. N., Lusher, S. M., Boeckmann, A., & Luna, R. (2015). MoDOT Pavement Preservation Research Program Volume II, Data Collection for Pavement Management: Historical Data Mining and Production of Data. Jefferson City: Missouri Department of Transportation. 
	Road System Management Software. (2012, November 19). Info. Retrieved from Road System 
	Roadsoft. (2021, June 14). About: Roadsoft. Retrieved from Roadsoft Web site: 
	Robert, W., Gurenich, D., & Hoffman, J. (2009). Asset Management Decision Support System Model. Trenton: New Jersey DOT. 
	Robjent, L., Clark, P., Marti, M., Freese, R., & Johnson, A. (2020). Asset Management Guide for Local Agencies. Saint Paul: Minnesota Local Road Research Board. 
	Rutgers CAIT. (2022, August 29). Training and Events: Infrastructure Asset Management Academy – Pavement Management Systems. Retrieved from Rutgers Center for Advanced Infrastructure and Transportation Web site: management‐systems/ 
	Sain Associates. (2017). Pavement Management Plan The City of Irondale. Birmingham, AL: Sain Associates. 
	Scott, G. R., & Orr, D. P. (2019). Using Summer Interns to Develop Pavement Management Plans for Local Highway Agencies on New York State. Kalispell: Transportation Research Circular. 
	Seto, R. (2016, April 5). Request for Proposal. Retrieved from Two Rivers‐Ottauquechee content/uploads/2016/04/TRORC‐Rochester‐RSMS_RFP2016.pdf 
	Smadi, O. G., & Maze, T. H. (1998). Developing Iowa's Statewide Pavement Management Program. Washington: Transportation Research Board. Retrieved from 
	Souliman, M. I., Suwal, R., & Hajj, E. Y. (2014). General Guidelines to Highway Agencies to Enhance their Local Pavement Rating Systems: A Case Study of Nevada’s Pavement Rating System. Singapore: International Journal of Pavement Research and Technology. 
	South Dakota County Commissioners. (2021, August 9). Home: Rural Access Infrastructure Fund (RAIF). Retrieved from South Dakota County Commissioners Web site: 
	content/uploads/2021/09/RAIF_Fact_Sheet_09‐08‐21.pdf 
	South Dakota Department of Transportation. (2021). Pavement Preservation Guidelines. Pierre: South Dakota DOT. 
	South Dakota Department of Transportation. (2021). Small Structure Inventory Handbook A Guide for Counties and Townships. Pierre: South Dakota DOT. 
	South Dakota Legislature. (2015, April 1). Home: Codified Laws: 32: 11: 38. Retrieved April 28, 2022, from South Dakota Legislature Web site: 
	Springer, C., & Chewuk, K. (2017). 2017 Gearhart Transportation System Plan: Volume I. Portland: DKS Associates. 
	Strauss, K. A. (2014, July 10). ITD's new Asset Management System: TAMS (Transportation Asset Management System). Retrieved from SlideServe Web site: transportation‐asset‐management‐system 
	Street Transportation Department, City of Phoenix. (2020). Pavement Condition Report. Phoenix: Phoenix Transportation 2050. Retrieved from 201104.pdf 
	StreetSaver. (2015, November 1). Home: StreetSaver Executive Performance Summary. 
	StreetSaver. (2017, July 1). About: MTC & StreetSaver. Retrieved from StreetSaver Web site: 
	Tennessee Department of Transportation. (2013). Pavement Management Program Standard Operating Guidelines. Nashville: Tennessee Department of Transportation. 
	Teton County, Idaho. (2015, November 9). Teton County Idaho Commissioners’ Meeting Monday November 9, 2015 9:00 am. Teton County Idaho Commissioners’ Meeting Agenda Packet. Diggs: Teton County. 
	Texas Asphalt Pavement Association. (2019). Texas Asphalt Pavement User Guide. Buda: Texas Asphalt Pavement Association. 
	Texas Department of Transportation. (2009). Pavement Management Information System Rater's Manual Fiscal Year 2010. Austin: Texas Department of Transportation. 
	The National Center for Pavement Preservation. (2012, April 10). Georgia Carolina Pavement Preservation Council. Retrieved from National Center for Pavement Preservation Web preservation‐council/ 
	Theroux, A. (2020). Quick Start Guide: GIS Tools and Apps —Integration with Asset Management. Saint Paul: Minnesota Local Road Research Board. 
	Tolliver, D. (2015, November 12). North Dakota Legislative Management Minutes of the Transportation Committee. November 12, 2015 Presentation to Executive Committee on Status of 2015‐16 County and Township Road and Bridge Investment Needs Study. Retrieved May 3, 2022, from North Dakota Legislature Web site: 2014%20appendices/17_5051_03000appendixe.pdf 
	Torola, P., & Colling, T. (2021). 10th Annual Michigan Local Agency Transportation Asset Management Implementation Survey Report. Houghton: Center for Technology & Training. 
	Town of Chebeague Island. (2010). Report of the Task Force to Develop a Road Plan 2010. Chebeague Island: Chebeague Island, Maine. Retrieved from 19247D095968%7D/uploads/Road_Plan_Report_2010_100523.pdf 
	UGPTI. (2012). An Assessment of County and Local Road Infrastructure Needs in North Dakota. Fargo: Upper Great Plains Transportation Institute. 
	UMass Transportation Center. (2022). Course Listings: Road Inventory Submission Application (RISA) Implementation ‐Free. Retrieved October 11, 2022, from UMass Transportation Center Web site: ourseID=1539&csCategory=230&csFrom=&csTo=&csKeyWord=&csSortBy=2&clPageNu mber=1&clParentCategory=0 
	UNH T2. (2022, March). Learning: T2 Training Calendar. Retrieved May 3, 2022, from University of New Hampshire Technology Transfer Center: 
	University of Arkansas CTTP. (2017, October 7). CTTP: Technology Transfer: Pavement Management. Retrieved from Center for Training Transportation Professionals Web site: 
	University of Arkansas CTTP. (2017, December 1). U of A: cttp: Technology Transfer: Pavement Management Planning Tool for Local Agencies. Retrieved October 6, 2022, from Center 
	for Training Transportation Professionals Web site: https://cttp.uark.edu/technology
	transfer/pavement‐distress‐elimination.php 
	University of Massachusetts Dartmouth. (2019, October 21). Home: RIP: View Record: Understanding Asset Management Systems Utilized by Municipalities in Massachusetts. Retrieved from Transportation Research Board Web site: 
	Uphold, A. (2021, March 23). News. Retrieved from West Virginia University Web site: provide‐support‐and‐resources‐to‐aid‐west‐virginia‐transportation 
	Upper Great Plains Transportation Institute. (2022, August 1). Training Calendar. Retrieved from Upper Great Plains Transportation Institute Web site: 
	Utah Local Technical Assistance Program. (2010, June 3). Transportation Asset Management Software: About. Retrieved from Utah LTAP Web site: 
	Utah LTAP. (2014, April 22). Services: TAMS Software. Retrieved from UTAH LTAP Web site: / 
	Utah LTAP Center. (2010). TAMS Pavements 3.x User’s Manual. Logan: Utah LTAP Center. 
	Utah LTAP Center. (2019, September 30). Services: Road / Asset Surveys. Retrieved from Utah 
	UW‐Madison TIC. (2021, June 24). Workshops. Retrieved from UW‐Madison Transportation 
	Vandervalk, A., Almario, R., Pasumarthy, P., & Snyder, D. (2017). Maryland State Highway Administration Pilot of The Data Business Plan Guide for State and Local Departments of Transportation Data Business Plan. Washington: U.S. Department of Transportation. Retrieved from 
	Vargas, A., & Walbeck, T. (2021, December 2). Asphalt Pavement Preservation. Retrieved from dec02‐asphalt‐pavement‐preservation‐brochure.pdf 
	Vayo, J., & al., e. (2022, May/June). Resources & Publications: Town & City Magazine: NHARPC REPORT: RPCs Use SADES Modules to Assist Towns in Assessment of Roadways, Culverts, and Sidewalks. Retrieved from New Hampshire Municipal Association: 
	assist‐towns‐assessment‐roadways‐culverts‐and 
	Vermont Local Roads. (2022, April 20). Newsletters. Retrieved from Vermont Local Roads Web %20Learning%20Opportunities%20%20News%20April%202022.pdf 
	Walker, D., Entine, L., & Kummer, S. (2002). Pavement Surface Evaluation and Rating PASER Manual Asphalt Roads. Madison: Wisconsin Transportation Information Center. content/uploads/sites/3/2019/12/Asphalt‐PASER_02_rev13.pdf 
	Wasco County. (2022). Home: Departments: Public Works: Engineering: Pavement Mng. Retrieved October 11, 2022, from Wasco County Web site: 
	Washington Administrative Code. (2019, October 29). WAC 136‐70‐040 Pavement management system requirements. Retrieved from Washington Administrative Code Web site: 
	Washington State CRAB. (2020, November 3). Information Services: Pavement Management System ‐PMS. Retrieved from Washington State County Road Administration Board: system‐pms 
	Washington State CRAB. (2020, November 3). Services: Applications: SignRate. Retrieved from Washington State County Road Administration Board Web site: 
	Washington State CRAB. (2020, November 3). Services: Applications: VisRate. Retrieved from Washington State County Road Administration Board Web site: 
	Washington State DOT. (1994). A Guide for Local Agency Pavement Managers. Olympia: The Northwest Technology Transfer Center. 
	Washington State Legislature. (2019, October 25). Washington Administrative Code WAC 13670‐030. Retrieved from Washington State Legislature Web site: 
	Wentz, B. (2020). Development of Pavement Condition Forecasting for Web‐Based Asset Management for County Governments. Saint Paul: Minnesota Local Road Research Board. 
	Wilson, J., & Anderson, M. D. (2006). A Pavement Management System for County Roads in the State of Alabama. Washington, DC: Transportation Research Board. 
	Wisconsin Asphalt Pavement Association. (2020). 2020 Asphalt Pavement Design Guide. Madison: Wisconsin Asphalt Pavement Association. 
	Wisconsin DOT. (2022). Doing Business: Local Government: Highway Maintenance: Compass. Retrieved October 12, 2022, from Wisconsin Department of Transportation Web site: statistics.aspx 
	Wisconsin DOT. (2022). Wisconsin Information System for Local Roads. Retrieved October 26, 2022, from Wisconsin Department of Transportation Web site: 
	Wisconsin State Legislature. (2011, February 16). 1999 Assembly Bill 133: Section 9150 (2bt) Technical Assistance with Pavement Assessment. Retrieved from Wisconsin State Legislature Web site: 
	Wisconsin Transportation Information Center. (n.d.). Pavement Management for Local Governments ‐Wisconsin Style Presentation. Retrieved October 4, 2022, from APWA 
	Wolfe, S. (2020, October 1). Pavement Maintenance Records Blog Post. Retrieved from Delaware Center for Transportation Web site: / 
	Wolters, A., Zimmerman, K., Schattler, K., & Rietgraf, A. (2011). Implementing Pavement Management Systems for Local Agencies. Rantoul: Illinois Center for Transportation. System/Manuals‐Guides‐&‐Handbooks/T2/P052.pdf 
	Wyoming DOT. (2022). Scope of Work Data Collection. Retrieved October 25, 2022, from Wyoming Department of Transportation Web site: onsultant Services/Scope of Work Data Collection.pdf 
	Wyoming T2 Center. (2014, February 12). WYT2 Home: Asset Management. Retrieved from management/ 
	Wyoming Technology Transfer Center. (2015). Statewide Conditions of County Paved Roads in Wyoming (2014). Laramie: University of Wyoming. 
	Yang, Y., & Perkins, J. A. (2011). Asset Management Screening Tool User's Manual. Prairie View: Prairie View A&M University. 
	Zimmerman, K. A., Beckemeyer, C. A., & Peshkin, D. G. (1994). South Dakota Pavement Condition Guide for City Streets. Pierre: South Dakota Department of Transportation. 




