
 
Navajo Division of Transportation (NDOT) 

Pavement Management System Plan (PMSP) 
 

December 2018 
 
 
 
 
 

PREPARED FOR 
 
 
 
 
 

Navajo Division of Transportation 
Navajo DOT Complex Building #6622 

#16 Old Coal Mine Road 
Mentmore, NM 87319 
Phone (505) 371-8300 

 
 

PREPARED BY 
 

 
 

Wilson & Company, Engineers & 
Architects, Inc. 

4401 Masthead Street NE, Suite 150 
Albuquerque, New Mexico 87109 

Phone (505) 348-4000 
www.wilsonco.com 

 

 
 
 

Woodson Engineering & Surveying 
124 N. Elden Street 

Flagstaff, Arizona 86001 
Phone (928) 774-4636 

www.woodsoneng.com 

 



                                                                           Pavement Management System Plan (PMSP)    
 

1 
 

Table of Contents 
Executive Summary ...................................................................................................................................... 2 

Chapter 1 – Introduction and Program ........................................................................................................ 5 

1.1. Background ..................................................................................................................................... 5 

1.2. Program Requirements .................................................................................................................. 6 

1.3. BIA Maintenance .......................................................................................................................... 12 

1.4. Funding ......................................................................................................................................... 14 

1.5. Data Available ............................................................................................................................... 15 

1.6. Types of Maintenance Treatments ............................................................................................... 15 

Chapter 2 – Development of PMSP ........................................................................................................... 19 

2.1. Steps to Complete ......................................................................................................................... 19 

2.1.1. Step 1: Defining the network & collect data  ....................................................................... 19 

2.1.2. Step 2: Collection of condition data (current and future) ................................................... 21 

2.1.3. Step 3: Predicting pavement condition ............................................................................... 22 

2.1.4. Step 4: Selecting treatments ................................................................................................ 23 

2.1.5. Step 5: Reporting results ...................................................................................................... 25 

2.1.6. Step 6: Select a pavement management tool ...................................................................... 26 

2.1.7. Step 7: Keep the process current ......................................................................................... 29 

2.2. Public Input and Awareness .......................................................................................................... 30 

2.3. NDOT Asset Management Plan ..................................................................................................... 30 

Chapter 3 – Current Fiscal Year (FY) PMSP ................................................................................................ 31 

3.1. Pavement Maintenance Priorities ................................................................................................. 31 

3.2. Field Reviews ................................................................................................................................. 40 

3.3. Recommendations for Implementation ........................................................................................ 40 

Appendix A – Chapter 3.2 Field Reviews 

Appendix B - BIA DMR FY 2017/FY 2018 4th Qtr 

Appendix C – NMDOT Interviews 

Appendix D – City of Rio Rancho Interview and Pavement Preservation Program (P3) 

Appendix E – Meeting Minutes 

  



                                                                           Pavement Management System Plan (PMSP)    
 

2 
 

Executive Summary 
This document consists of a proposed Pavement Management System Plan (PMSP) for the Navajo 
Division of Transportation (NDOT). Wilson & Company and Woodson Engineering have prepared this 
document through an on-call contract task order per the NDOT’s request. The PMSP will focus on 
recommendations and processes for NDOT to assess, manage and maintain the paved (asphalt or chip 
seal) roads within their system. The PMSP is intended to provide NDOT Executive Staff with a systematic 
process for evaluating and providing data driven maintenance projects that can be considered for future 
fiscal year TTP funding.  
 
In 2016, the Navajo DOT and Wilson & Company completed an update to the Navajo Nation Long Range 
Transportation Plan (LRTP) where one of the top goals was to “Take Care of the System”. In order to 
meet this LRTP goal, NDOT TTP funding cannot be solely dedicated to building new roadways or 
upgrading dirt roads to paved roadways. The Navajo DOT needs to dedicate TTP funding for pavement 
maintenance projects as well.  
 
Based on the 2015 RIFDs data, the current roadway system network contains approximately 1612 miles 
of paved roadway. The BIA has historically completed all maintenance on the paved Navajo Nation 
roads. They receive an annual budget of approximately $6.1M of Department of the Interior-Tribal 
Priority Allocations (DOI-TPA) funding to perform maintenance on their 6,000 miles of roadway.  The BIA 
indicated that a large portion of this funding is used for Navajo Nation requests to blade/grade dirt 
roads with a small amount related to addressing emergency weather conditions. The unpaved roadway 
maintenance portion does not leave a lot of funding leftover for paved roadway maintenance. According 
to the BIA’s FY 2017/FY 2018 Deferred Maintenance Assessment for Roads (DMR), they have 
approximately $14 to $16 million in overall roadway maintenance needs and spent approximately $1.7 
million (FY 2017) and $1.0 million (FY 2018) on the paved roads during these years. 
 
According to the CFR and the Navajo Nation/FHWA Funding agreement, NDOT can spend up to 25% of 
their TTP funds on maintenance activities. Using this limitation and the current funding amount, NDOT 
can spend approximately $8.25 million per year of their TTP funding on paved roadway maintenance 
activities and still operate their Roads Department, dirt roadway maintenance programs as it is currently 
funded. This federal funding limitation indicates that NDOT will need to supplement some of these 
projects with FET or PTF funding as approved by the RDC. 
 
The data available for this PMSP Report was taken from two main sources, the NDOT Planning 
Department’s 2015 RIFDs database and the BIA’s Quarterly DMR Reports for FY 2017 (Quarter 1-4). The 
BIA FY 2018 reports were not available at the time of completing this work. The results of the process as 
described in Chapter 3 are only as good as the data. The field reviews noted that several of the PCI 
values in the database were not correct which would indicate that the steps to refine/reduce the project 
list are most likely not 100% accurate. The acronym PCI stands for Pavement Condition Index and is 
rated on a number system from 0-100. There are most likely several other roadways within the Navajo 
Nation that are paved and meet the selection criteria for preventative maintenance. 
 
The types of pavement maintenance treatments can be categorized into Routine Maintenance (PCI 80-
100) and Preventive Maintenance (PCI 30-79). For the purposes of this PMSP, the selection of projects 
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fell within the preventative maintenance category. This was done based on the extremely large number 
of miles in this category and the limitation of funding as previously described. Preventive maintenance is 
a strategy of extending the service life by applying cost-effective treatments to the surface or near 
surface of structurally sound pavements. Examples of preventive treatments include asphalt crack 
sealing, chip sealing, slurry or micro-surfacing, thin and ultra-thin hot-mix asphalt overlay, and isolated, 
partial and/or full-depth repairs. On the Navajo Nation system, preventive maintenance normally 
consists of crack sealing, pothole repair, patching, chip seals, flush coats, and in some cases 2” overlays 
or 2” mill and fill type projects.   

Extensive research of developing a PMSP was conducted as part of the report. Interviews with the City 
of Rio Rancho (NM), the BIA and the New Mexico Division of Transportation (NMDOT) were conducted 
to understand their processes and get their input on what would work best for NDOT.  The steps in 
developing a PMSP can be summarized in seven steps as shown below. 

 Step 1: Defining the network & collect data 
 Step 2: Collection of condition data (current and future) 
 Step 3: Predicting pavement condition 
 Step 4: Selecting treatments 
 Step 5: Reporting results 
 Step 6: Select a pavement management tool 
 Step 7: Keep the process current 

The PMSP herein can be considered as a section or portion of NDOT’s overall asset management plan for 
the transportation infrastructure that NDOT is responsible for.  

Knowing that the current pavement data and roadway information is limited and possibly inaccurately 
coded in some of the RIFDs rows, the pavement maintenance priority process had to be simplified for 
this FY report’s recommendations. Below is a simple step-by-step process in which the existing RIFDs 
data was prioritized to determine the NDOT roadway system potential maintenance projects.  

 Step 1: Reduce Data Set 
 Step 2: Sort Existing Data Set 
 Step 3: Eliminate Roads that fall beyond Maintenance or require NO Maintenance at this time 
 Step 4: Resort the Data using Road Name/ADT Counts. Select preferred Routes using the BIA 

DMR data. 
 Step 5: Apply the Proposed Mitigation Treatments and Costs to the Preferred Road Segments 
 Step 6: Review of Proposed Roadway projects with NDOT and BIA Staff to determine final list for 

FY 2019 and FY 2020 

Step 4 was completed in an effort to support the BIA’s pavement maintenance needs, the goal of the 
NDOT maintenance program would be to support the BIA’s Deferred Maintenance needs. Implementing 
projects on the BIA roadway system at this time helps them improve their Level of Service evaluation 
criteria and reduces the DMR funding needed.  

Step 5 entailed determining and applying appropriate mitigation treatments and costs. In order to 
effectively understand the pavement conditions and determine the appropriate mitigation, a field 
review of each project corridor was conducted. The field review consisted of driving the project length, 
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taking photos and documenting the current condition of the pavement. The results of these field 
reviews are contained in Appendix A of the report. 

Tables 5 & 6 and Figure 11 at the end of the report represents the results of Steps 1 to 6 and the 
proposed pavement maintenance projects that NDOT should consider for FY 2019/FY 2020 and beyond. 
The projects were given a priority ranking based on the following guidelines: 

 Bus routes – projects that were bus routes had higher priority. 
 BIA Level of Service Code – projects having a Level of Service code of 5-Failing had higher 

priority than the ones with 4-Poor and 3-Fair ratings.  
 ADT count – the higher ADT counts had higher priority. 

 
Recommendations: Based on the information provided, the interviews conducted and the field reviews 
completed, Wilson & Company recommends that the following items be reviewed and considered by 
NDOT for implementation. 

 Dedicate approximately $8.25 - $9.0 million of TTP funding per fiscal year to the preservation 
and maintenance of existing paved roadways within the NDOT and BIA system.  

o The dedication of this funding also meets the #1 Navajo Nation LRTP goal of Take Care 
of the System.  

o Based on the length of the roads and the current state of disrepair they are in, several of 
the proposed pavement maintenance projects will require more funding than what is 
available in a fiscal year. This will require NDOT to dedicate additional funding from 
other sources to complete them.  

 Implement the proposed mitigation/maintenance activities as described in Tables 5 & 6. The 
tables provide a priority ranking and potential fiscal year for implementation based on the 
funding amounts available. The projects will essentially utilize the TTP maintenance funding for 
FY 2019-2025.   

o It should be noted that the existing pavement conditions and priorities of these projects 
may change over the years as each roadway may deteriorate differently based on 
location, weather and traffic use.  

o Several additional project corridors were identified by BIA and NDOT staff while this 
report was being prepared. Two additional corridors (N15 and N474) were field 
reviewed and included in the ranking.  

 NDOT should consider implementing a full PMSP based on the Steps in Chapter 2. The steps 
completed as part of this report are described in Chapter 3 and can be considered an extremely 
simplified version of a fully developed PMSP. 

 Develop and maintain a process of collecting paved roadway existing conditions data that 
becomes the basis of the future pavement maintenance selection process.  

 NDOT should consider purchasing equipment and training individuals in the Roads Department 
on how to perform some of the pavement mitigation activities (specifically crack sealing, 
patching and applying seal coats) along with a pavement marking/striping machine. These 
activities are crucial in extending the pavement lifespan and preventing further water infiltration 
and subgrade damage/failures. 
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Chapter 1 - Introduction and Program  

1.1. Background  
This document consists of a proposed Pavement Management System Plan (PMSP) for the Navajo 
Division of Transportation (NDOT). Wilson & Company and Woodson Engineering have prepared this 
document through an on-call contract task order per the NDOT’s request. We would like to thank the 
following agencies for their input and cooperation: Bureau of Indian Affairs (BIA), City of Rio Rancho 
(CORR) and the New Mexico Department of Transportation (NMDOT). The PMSP will focus on 
recommendations and processes for NDOT to assess, manage and maintain the paved (asphalt or chip 
seal) roads within their system. The PMSP is intended to provide NDOT Executive Staff with a systematic 
process for evaluating and providing data driven maintenance projects that can be considered for future 
fiscal year TTP funding. The evaluation methods and recommendations contained within this PMSP are 
based on the current RIFDs data provided by the NDOT Planning Department. This data was found to be 
incorrect at many locations which can potentially skew the results of the selected projects. 
Recommendations are also provided as to future actions that NDOT should consider to improve their 
data collection and the overall PMSP effectiveness. 

In 2016, the Navajo DOT and Wilson & Company completed an update to the Navajo Nation Long Range 
Transportation Plan (LRTP). This LRTP was reviewed and approved by FHWA and the Navajo Nation 
Resource Development Committee (RDC). One of the top goals identified in the LRTP was to “Take Care 
of the System”. In order to monitor progress in doing this, the LRTP has identified specific measures that 
will be updated on an annual basis. In the Paved Roads category, the monitoring will entail reporting on 
the PCI values and the number of miles of road for the following values. PCI stands for Pavement 
Condition Index and is rated on a number system from 0-100. 

 
 Paved Roads: 

o Miles of paved roads with a PCI greater than 85; 
o Miles of paved roads with a PCI greater than 85 that were surface treated/preserved in 

the prior year; 
o Miles of paved roads with a PCI between 70 and 84; 
o Miles of paved roads with a PCI between 70 and 84 that were surface treated/preserved 

in the prior year; 
o Miles of paved roads with a PCI between 55 and 69; 
o Miles of paved roads with a PCI between 55 and 69 that were surface 

treated/preserved/rehabilitated in the prior year; 
o Miles of paved road with a PCI of less than 55; and 
o Miles of paved roads with a PCI of less than 55 and rehabilitated in the previous year. 

 
In order to meet this LRTP goal, NDOT TTP funding cannot be solely dedicated to building new roadways 
or upgrading dirt roads to paved roadways. The Navajo DOT needs to dedicate TTP funding for 
pavement maintenance projects as well. This PMSP is being developed to assist NDOT Executive staff in 
making decisions on what type of maintenance projects are needed and what years it will be the most 
cost-effective to implement them in.  
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Based on the 2015 RIFDs data, below is a summary of the current roadway system network. These 
numbers do not include state or county roadways (approximately 3400 miles) within the Navajo Nation.  

 TOTAL MILES PAVED DIRT 
BIA 6,000 1,500 4,500 
NDOT 5,000 112 4,888 

 

The PMSP will focus on the 1,612 miles of paved roadway in the Navajo Nation that are the 
responsibility of the BIA and NDOT. 

1.2. Program Requirements  
The Navajo DOT utilizes Federal TTP funding to run their current maintenance program. Based on this 
type of funding, the following program requirements must be followed. Sections of the following CFR 
requirements that specifically pertain to the PMSP have been highlighted.  

Title 23: Highways  
PART 973—MANAGEMENT SYSTEMS PERTAINING TO THE BUREAU OF INDIAN AFFAIRS AND THE INDIAN 
RESERVATION ROADS PROGRAM  
Subpart B—Bureau of Indian Affairs Management Systems 

§973.204   Management systems requirements. 
(a) The BIA, in consultation with the tribes, shall develop, establish and implement 

nationwide pavement, bridge, and safety management systems for federally and tribally 
owned IRRs. The BIA may tailor the nationwide management systems to meet the 
agency's goals, policies, and needs, after considering the input from the tribes, and using 
professional engineering and planning judgment to determine the required nature and 
extent of systems coverage consistent with the intent and requirements of this rule. 

(b) The BIA and the FHWA, in consultation with the tribes, shall develop an 
implementation plan for each of the nationwide management systems. These plans will 
include, but are not limited to, the following: Overall goals and policies concerning the 
nationwide management systems, each agency's responsibilities for developing and 
implementing the nationwide management systems, implementation schedule, data 
sources, including the need to accommodate State and local data, and cost estimate. 

(c) Indian tribes may develop, establish, and implement tribal management systems 
under a self-determination contract or self-governance annual funding agreement. The 
tribe may tailor the management systems to meet its goals, policies, and needs, using 
professional engineering and planning judgment to determine the required nature and 
extent of systems coverage consistent with the intent and requirements of this rule. 

(d) The BIA, in consultation with the tribes, shall develop criteria for cases in which 
tribal management systems are not appropriate. 

(e) The BIA, in consultation with the tribes, or the tribes under a self-determination 
contract or self-governance annual funding agreement, may incorporate data provided by 
States and local governments into the nationwide or tribal management systems, as 
appropriate, for State and locally owned IRRs. 

(f) The BIA, in consultation with the tribes, shall develop and implement procedures 
for the development, establishment, implementation and operation of nationwide 
management systems. If a tribe develops tribal management systems, the tribe shall 
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develop and implement procedures for the development, establishment, implementation 
and operation of tribal management systems. The procedures shall include: 

(1) A description of each management system; 

(2) A process to operate and maintain the management systems and their associated 
databases; 

(3) A process for data collection, processing, analysis and updating for each 
management system; 

(4) A process for ensuring the results of the management systems are considered in 
the development of IRR transportation plans and transportation improvement programs 
and in making project selection decisions under 23 U.S.C. 204; and 

(5) A process for the analysis and coordination of all management systems outputs to 
systematically operate, maintain, and upgrade existing transportation assets cost-
effectively; 

(g) All management systems shall use databases with a common or coordinated 
reference system that can be used to geolocate all database information. 

(h) Existing data sources may be used by the BIA and the tribes to the maximum 
extent possible to meet the management system requirements. 

(i) A nationwide congestion management system is not required. The BIA and the 
FHWA, in consultation with the tribes, shall develop criteria for determining when 
congestion management systems are required for BIA or tribal transportation facilities 
providing access to and within the Indian reservations. Either the tribes or the BIA, in 
consultation with the tribes, shall develop, establish and implement congestion 
management systems for the transportation facilities that meet the criteria. 

(j) The BIA shall develop an appropriate means to evaluate the effectiveness of the 
nationwide management systems in enhancing transportation investment decisions and 
improving the overall efficiency of the affected transportation systems and facilities. This 
evaluation is to be conducted periodically, preferably as part of the BIA planning process to 
assist the FHWA in evaluating the efficiency and effectiveness of the management systems 
as a component of the IRR program, and may include consultation with the tribes, as 
appropriate. 

(k) The management systems shall be operated so investment decisions based on 
management system outputs can be accomplished at the BIA region and tribal level and 
can be utilized throughout the transportation planning process. 

 

§973.206   Funds for establishment, development, and implementation of the systems. 

The IRR program management funds may be used to accomplish nationwide management 
system activities. For tribal management system activities, the IRR two percent tribal 
transportation planning or construction funds may be used. (Refer to 23 U.S.C. 204(b) and 
204(j)). These funds are to be administered in accordance with the procedures and 
requirements applicable to the funds. 

 
§973.208   Indian lands pavement management system (PMS). 
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In addition to the requirements provided in §973.204, the PMS must meet the 
following requirements: 

(a) The BIA shall have PMS coverage for all federally and tribally owned, paved IRRs 
included in the IRR inventory. 

(b) Where a tribe collects data for the tribe's PMS, the tribe shall provide the data to 
the BIA to be used in the nationwide PMS. 

(c) The nationwide and tribal PMSs may be based on the concepts described in the 
AASHTO's “Pavement Management Guide.”1 

1“Pavement Management Guide,” AASHTO, 2001, is available for inspection as 
prescribed at 49 CFR part 7. It is also available from the American Association of State 
Highway and Transportation Officials (AASHTO), Publication Order Dept., P.O. Box 96716, 
Washington, DC 20090-6716 or online at 
http://www.transportation.org/publications/bookstore.nsf. 

(d) The nationwide and tribal PMSs may be utilized at various levels of technical 
complexity depending on the nature of the pavement network. These different levels may 
depend on mileage, functional classes, volumes, loading, usage, surface type, or other 
criteria the BIA and ITGs deem appropriate. 

(e) A PMS shall be designed to fit the BIA's or tribes' goals, policies, criteria, and 
needs using the following components, at a minimum, as a basic framework for a PMS: 

(1) A database and an ongoing program for the collection and maintenance of the 
inventory, inspection, cost, and supplemental data needed to support the PMS. The 
minimum PMS database shall include: 

(i) An inventory of the physical pavement features including the number of lanes, 
length, width, surface type, functional classification, and shoulder information; 

(ii) A history of project dates and types of construction, reconstruction, rehabilitation, 
and preventive maintenance. If some of the inventory or historic data is difficult to establish, 
it may be collected when preservation or reconstruction work is performed; 

(iii) A condition survey that includes ride, distress, rutting, and surface friction (as 
appropriate); 

(iv) Traffic information including volumes and vehicle classification (as appropriate); 
and 

(v) Data for estimating the costs of actions. 

(2) A system for applying network level analytical procedures that are capable of 
analyzing data for all federally and tribally owned IRR in the inventory or any subset. The 
minimum analyses shall include: 

(i) A pavement condition analysis that includes ride, distress, rutting, and surface 
friction (as appropriate); 

(ii) A pavement performance analysis that includes present and predicted 
performance and an estimate of the remaining service life (performance and remaining 
service life to be developed with time); and 

(iii) An investment analysis that: 

(A) Identifies alternative strategies to improve pavement conditions; 
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(B) Estimates costs of any pavement improvement strategy; 

(C) Determines maintenance, repair, and rehabilitation strategies for pavements using 
life cycle cost analysis or a comparable procedure; 

(D) Performs short and long term budget forecasting; and 

(E) Recommends optimal allocation of limited funds by developing a prioritized list of 
candidate projects over a predefined planning horizon (both short and long term). 

(f) For any roads in the inventory or subset thereof, PMS reporting requirements shall 
include, but are not limited to, percentage of roads in good, fair, and poor condition. 

 

Title 25: Indians  
PART 170—TRIBAL TRANSPORTATION PROGRAM  

Subpart G—Maintenance 
 

§170.800   What funds are available for maintenance activities? 
(a) Under 23 U.S.C. 202(a)(8), a Tribe can use TTP funding for maintenance, within 

the following limits, whichever is greater: 

(1) 25 percent of its TTP funds; or 

(2) $500,000. 

(b) These funds can only be used to maintain the public facilities included in the 
NTTFI. 

(c) Road sealing activities are not subject to this limitation. 

(d) BIA retains primary responsibility, including annual funding request responsibility, 
for BIA road maintenance programs on Indian reservations. 

(e) The Secretary shall ensure that funding made available under the TTP for 
maintenance of Tribal transportation facilities for each fiscal year is supplementary to, and 
not in lieu of, any obligation of funds by the BIA for road maintenance programs on Indian 
reservations. 

§170.801   Can TTP funds designated on an FHWA-approved TTIP for maintenance 
be used to improve TTP transportation facilities? 

No. The funds identified for maintenance on a FHWA-approved TTIP cannot be used 
to improve roads or other TTP transportation facilities to a higher road classification, 
standard or capacity. 

§170.802   Can a Tribe perform road maintenance? 
Yes. A Tribe may enter into self-determination contracts, self-governance 

agreements, program agreements, and other appropriate agreements to perform Tribal 
transportation facility maintenance. 

§170.803   To what standards must a Tribal transportation facility be maintained? 
Subject to availability of funding, Tribal transportation facilities must be maintained 

under either: 
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(a) A standard accepted by BIA or FHWA (as identified in the official Tribal 
Transportation Program guide on either the BIA transportation Web site at 
http://www.bia.gov/WhoWeAre/BIA/OIS/Transportation/index.htm or the Federal Lands 
Highway—Tribal Transportation Program Web site at 
http://flh.fhwa.dot.gov/programs/ttp/guide/), or 

(b) Another Tribal, Federal, State, or local government maintenance standard 
negotiated in an ISDEAA road maintenance self-determination contract or self-governance 
agreement. 

§170.804   Who should be contacted if a Tribal transportation facility is not being 
maintained to TTP standards due to insufficient funding? 

The Tribe may notify BIA or FHWA if the Tribe believes that a facility on the NTTFI is 
not being adequately maintained to the standards identified in §170.803. If BIA or FHWA 
determines that a Tribal transportation facility is not being maintained, it will: 

(a) Notify the facility owner; 

(b) Provide a draft copy of the report to the affected Tribe for comment before 
forwarding it to Secretary of Transportation; and 

(c) Report these findings to the appropriate office within FHWA. 

§170.805   What maintenance activities are eligible for TTP funding? 
TTP maintenance funding support a wide variety of activities necessary to maintain 

facilities identified in the NTTFI. A list of eligible activities is shown in the appendix to this 
part. 

Appendix to Subpart G—List of Eligible Maintenance Activities Under the Tribal 
Transportation Program 

The following maintenance activities are eligible for funding under the TTP. The list is 
not all-inclusive. 

1. Cleaning and repairing ditches and culverts. 

2. Stabilizing, removing, and controlling slides, drift sand, mud, ice, snow, and other 
impediments. 

3. Adding additional culverts to prevent roadway and adjoining property damage. 

4. Repairing, replacing or installing traffic control devices, guardrails and other 
features necessary to control traffic and protect the road and the traveling public. 

5. Removing roadway hazards. 

6. Repairing or developing stable road embankments. 

7. Repairing parking facilities and appurtenances such as striping, lights, curbs, etc. 

8. Repairing transit facilities and appurtenances such as bus shelters, striping, 
sidewalks, etc. 

9. Training maintenance personnel. 

10. Administering the BIA transportation facility maintenance program. 

11. Performing environmental/archeological mitigation associated with transportation 
facility maintenance. 
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12. Leasing, renting, or purchasing of maintenance equipment. 

13. Paying utilities cost for roadway lighting and traffic signals. 

14. Purchasing maintenance materials. 

15. Developing, implementing, and maintaining a BIA Transportation Facility 
Maintenance Management System (TFMMS). 

16. Performing pavement maintenance such as pot hole patching, crack sealing, chip 
sealing, surface rejuvenation, and thin overlays (less than 1 inch). 

17. Performing erosion control. 

18. Controlling roadway dust. 

19. Re-graveling roads. 

20. Controlling vegetation through mowing, noxious weed control, trimming, etc. 

21. Making bridge repairs. 

22. Paying the cost of closing transportation facilities due to safety or other concerns. 

23. Maintaining airport runways, heliport pads, and their public access roads. 

24. Maintaining and operating BIA public ferry boats. 

25. Making highway alignment changes for safety reasons. These changes require 
prior notice to the Secretary. 

26. Making temporary highway alignment or relocation changes for emergency 
reasons. 

27. Maintaining other TTP intermodal transportation facilities provided that there is a properly 
executed agreement with the owning public authority within available funding. 
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1.3. BIA Maintenance 
The BIA has historically completed all maintenance on the paved Navajo Nation roads. They receive an 
annual budget of approximately $6.1M of Department of the Interior-Tribal Priority Allocations (DOI-
TPA) funding to perform maintenance on their 6,000 miles of roadway.  This funding is based on federal 
funding formulas and remains fairly consistent. The BIA indicated that a large portion of this funding is 
used for Navajo Nation requests to blade/grade dirt roads with a small amount related to addressing 
emergency weather conditions. The unpaved roadway maintenance portion does not leave a lot of 
funding leftover for paved roadway maintenance.   

In discussing the source of the BIA maintenance funding (DOI-TPA) and whether or not it will change, 
BIA and NDOT both indicated that the new FHWA/NDOT direct funding agreement does not affect the 
DOI-TPA funding and there is no way of diverting this funding over to NDOT for them to manage. The 
BIA maintenance program will continue to function as it does today. For the purposes of this PMSP, we 
are simply trying to get an understanding of the current BIA paved maintenance system and the amount 
of funding they use for it.  

In an effort to try and understand how much BIA funding is being spent on maintaining paved roadways, 
Wilson & Company utilized the FY 2017/FY2018 Deferred Maintenance Assessment for Roads reports 
(DMR) and added up the Maintenance Performed $$ amounts for Quarters 1-4. The roadway segments 
listed as 5-Bitumenous > 2" and 4 - Bitumenous < 2" for the Surface Type Code were isolated and the 
maintenance amounts totaled up to get the FY 2017/2018 amounts. Per the DMR, the BIA spent 
approximately $1.7 million (FY 2017) and $1.0 million (FY 2018) on the Type 4 & 5 roadways.  

Surface Type Code 4 was noted to include any roadways that have been chip-sealed. The DMR $$ 
amounts include all costs required to bring a road up to a level of service 2 - good. The BIA developed a 
Surface Condition Rating Guide for field staff to evaluate road conditions. The level of service code 
varies from (1-5) with “1” being excellent and “5” indicating a failing roadway. 

BIA Deferred Maintenance Assessment for Road 
Maintenance Need ($) Amounts  

 FY 2017 FY 2018 

BIA DMR Quarter 1 $14,823,741 $15,133,257 

BIA DMR Quarter 2 $14,823,403 $15,345,741 

BIA DMR Quarter 3 $14,820,568 $15,345,741 

BIA DMR Quarter 4 $15,243,834 $15,923,999 

It should be noted that the $$ amounts in the DMR above are not just pavement, but are the total 
project (labor and materials) costs to complete field reviews or complete any type of maintenance on 
the roadway features (i.e. fence mending, bridge repairs, shoulder grading, guardrail/sign replacement 
or drainage structure cleaning). 
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As part of the research for the PMSP, Wilson & Company interviewed several BIA staff to help 
understand the current process for managing and completing their pavement maintenance. The 
following are the basic steps to this process: 

1. On an annual basis, the BIA Regional Engineer/Maintenance staff reviews each of the roadways 
in their region to determine what is necessary to complete so far as maintenance. As noted 
above, this maintenance need amount is based on improving the entire roadway up to a level of 
service 2 – good based on their rating system.  

a. An example spreadsheet to determine these costs was provided and is included in 
Appendix B.  

2. When maintenance is completed by the BIA, the staff doing the work will complete worksheets 
documenting their time and materials expended on a particular corridor for that day. These 
worksheets get processed by the administrative staff and the cost to complete gets added into 
the Maintenance Performed section of the DMR for the appropriate quarter.   

3. At the end of each fiscal quarter, the BIA provides a DMR summary report (See Figure 1 for an 
example DMR page and Appendix B for the entire 4th Quarter FY 2017 DMR). The DMR 
summarizes all the costs completed during that quarter and the remaining amount of funds 
required (called Maintenance Deferred) to finish the effort.  

4. When major maintenance projects are completed on a particular roadway section, the BIA 
Regional Engineer will update the level of service code and revise the Maintenance Need 
column in the DMR. The smaller maintenance tasks may or may not actually improve the 
roadways overall level of service code when completed or reduce the Maintenance Need 
amount shown on the DMR. 

5. During interviews, the BIA did not indicate there was a prescribed rating system to determine 
which maintenance projects got completed first or if the overall roadway system/budget was 
being evaluated to determine the most cost effective projects.  

 Figure 1 – Sample DMR page from 4th Quarter of FY 2017 
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Recommendation: Since the overall BIA maintenance program will remain the same and the DOI-TPA 
funding will remain in their control, the NDOT PMSP maintenance project recommendations will need to 
be coordinated with the BIA on a quarterly basis. In an effort to utilize funding to its highest potential, 
the NDOT PMSP will assign pavement maintenance activities to the BIA in which they already have 
existing equipment and labor skill sets to complete. NDOT and BIA will have to coordinate the 
completion of maintenance activities with each other so the independent management systems can be 
updated appropriately. 

1.4. Funding 
As discussed in the previous section, the BIA has historically completed all maintenance on the paved 
Navajo Nation roads. They receive an annual budget of approximately $6.1M of DOI-TPA funding to 
perform maintenance on the Navajo Nation’s 6,000 miles of roadway.  This funding is based on federal 
funding formulas and remains fairly consistent.  

NDOT has a direct funding agreement with FHWA and receives approximately $55M annually. According 
to CFR 25, Subpart G, Section 170.800(a), a Tribe can use 25% of its TTP funds for maintenance. This 
percentage is confirmed in the Navajo Nation/FHWA Funding Agreement as shown in Figure 2 below. It 
should be noted that the CFR does not include road sealing activities in this limitation. 

 NDOT’s TTP funding = $55M 
 25% of $55M = $13.75M = maintenance limit for TTP funding 

 

 
 

Figure 2 – Navajo Nation/FHWA Funding Agreement excerpt 

The NDOT Roads Department current annual funding is at approximately $5.5M. The remainder of 
funding available for paved road maintenance activities would then be $8.25M ($13.75M - $5.5M = 
$8.25M). This budget amount allows NDOT to maintain their current maintenance activities and still 
dedicate TTP funding to new paved road maintenance projects. During this project’s kickoff meeting, the 
potential use of Navajo Nation FET funding was discussed. It was decided that the FET funding would not 
be utilized for paved roadway maintenance as it was better utilized in completing dirt roadway 
improvements.  
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Annual budget $$$s for NDOT PMSP projects 

 NDOT TTP funding = $8.25M available 
 BIA DOI-TPA funding = $1.7M (total of the FY2017 DMR reports, quarters 1-4) 

o Surface Type Code 5 = $583,053 
o Surface Type Code 4 = $1,133,378 

 Total annual funding budget to work with = $9.95M 

Knowing that the BIA funding may or may not be fully available for assignment, we will utilize a 
conservative total budget amount of $9M to start with for this year. This budget amount and the 
projects associated with the recommendations of this report are subject to the approval of NDOT 
Executive Staff, FHWA and the Navajo Nation RDC as part of their normal TTIP process. 

1.5. Data Available  
The data available for this PMSP Report was taken from two main sources, the NDOT Planning 
Department’s 2015 RIFDs database and the BIA’s Quarterly DMR Reports for FY 2017 (Quarter 1-4). The 
BIA FY 2018 reports were not available at the time of completing this work. The results of the Steps for 
development of the current FY PMSP as described in Chapter 3 are only as good as the data. The field 
reviews noted that several of the PCI values in the database were not correct which would indicate that 
the steps to refine/reduce the project list are most likely not 100% accurate. There are most likely (as 
was determined in our interviews) several other roadways within the Navajo Nation that are paved and 
meet the selection criteria for preventative maintenance.  

Recommendation: With the understanding that the RIFDs database is an extremely large amount of 
information that requires constant updating, the NDOT Planning Department may not have sufficient 
staffing or time to properly update RIFDs in order to use it for future PMSP reports. NDOT may want to 
look into collecting the data independently on the paved roadways and importing it into the Paver 
Software to assist them in managing the pavement maintenance program. PAVER is further discussed in 
section 2.1.6. The data should be collected on a 5-year cycle or more frequently if staffing/funding 
permits.  

NDOT could potentially utilize student interns in the summer or possibly maintenance personnel in the 
winter slow season to collect the PCI and other critical data. A secondary option for collecting data 
would be to hire a consultant and collect the data electronically (see section 2.1.2 for additional 
discussion of this option). The most crucial data that the PAVER Software requires includes; construction 
date, surface type, section rank, branch use, length and width of roadways and branch name/ID.  

1.6. Types of Maintenance Treatments  
Pavement Preservation  

Routine Maintenance (PCI 80-100) 
“consists of work that is planned and performed on a routine basis to maintain and preserve the 
condition of the highway system or to respond to specific conditions and events that restore the 
highway system to an adequate level of service.” Source: AASHTO Highway Subcommittee on 
Maintenance 
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Routine maintenance consists of day-to-day activities that are scheduled by maintenance personnel to 
maintain and preserve the condition of the highway system at a satisfactory level of service. 

Examples of pavement-related routine maintenance activities include cleaning of roadside ditches and 
structures, maintenance of pavement markings and crack filling, pothole patching and isolated overlays. 
Crack filling is another routine maintenance activity which consists of placing a generally, bituminous 
material into “non-working” cracks to substantially reduce water infiltration and reinforce adjacent top-
down cracks. Depending on the timing of application, the nature of the distress, and the type of activity, 
certain routine maintenance activities may be classified as preservation. (Geiger, 2005) 

Other actions can include flush, or fog, coats using emulsified asphalts or combinations of the emulsified 
rejuvenators and asphalts to renew the pavement surface in selected areas to complement crack sealing 
and patching.  Additional actions may involve leveling treatment to rutted areas using cold bituminous 
mixture with a seal coat of some sort to seal the surface after the leveled area is allowed to cure. 

These actions will generally maintain a PCI of 86 and greater for a period of 3 to 10 years depending on 
traffic and pavement structural section 

Preventive Maintenance (PCI 30-79) 
“a planned strategy of cost-effective treatments to an existing roadway system and its appurtenances 
that preserves the system, retards future deterioration, and maintains or improves the functional 
condition of the system (without significantly increasing the structural capacity).” Source: AASHTO 
Standing Committee on Highways, 1997  
 
Preventive maintenance is typically applied to pavements in good condition having significant remaining 
service life. As a major component of pavement preservation, preventive maintenance is a strategy of 
extending the service life by applying cost-effective treatments to the surface or near surface of 
structurally sound pavements. Examples of preventive treatments include asphalt crack sealing, chip 
sealing, slurry or micro-surfacing, thin and ultra-thin hot-mix asphalt overlay, concrete joint sealing, 
diamond grinding, dowel-bar retrofit, and isolated, partial and/or full-depth concrete repairs to restore 
functionality of the slab; e.g., edge spalls, or corner breaks. (Geiger, 2005) 

On the Navajo system, preventive maintenance should normally consist of chip seals, flush coats, and in 
some cases 2” overlays or 2” mill and fill type projects.  Crack sealing can be an integral part of the 
process since it may be required prior to seal coats or overlays to ensure the preservation of the existing 
structural section. 

Preventive maintenance programming starts when routine maintenance is unable to return the 
pavement section to the higher PCI level.  Preventive maintenance activities, mainly the chip seal or 
flush coat, will begin at years 5 to 7 and may be required at years 8 to 10 as a second treatment prior to 
an overlay which normally is considered at years 10 to 15.  Preventive maintenance actions can be 
followed for an additional two plus iterations, again depending on existing pavement section and 
surrounding conditions. 

 



                                                                           Pavement Management System Plan (PMSP)    
 

17 
 

New Pavement Preventive Maintenance Cycle 
As part of our NMDOT interview, Tom K. provided us with his recommended cycle of maintenance 
efforts based on a new pavement installation.  

Pavement maintenance cycles are dependent on the road location (weather and traffic 
type/movements). There are areas of the state that have extreme weather cycle patterns that will 
increase the pavement deterioration rate.  
 3-5 years: Fog seal the pavement. This cycle can be repeated if no other issues present themselves.  

o The timeframe for the initial application depends on the original mix design (low <5% oil 
content = 2-3 years, higher oil content 6% = 3-5 years). 

o Fog seals don’t work as well with OGFC as it slowly fills the voids and prevents the capability 
of OGFC to shed water.  

 > 5 years: Crack seal (when cracking starts to appear).  
o Don’t let the cracks get too big as you will need to spend more effort in getting them filled. 

May have to route them.   
 7-8 years (approximately 2 years after the crack seal): Thin overlay.  

o This can be a new OGFC layer or Novachip. Novachip is not a good application if there are 
wide cracks present. 

 10-15 years: Mill and inlay. 
o The milling depth should leave at least 1½” - 2” of asphalt material behind so as not to 

damage it.  
o If you have a thin asphalt section, then you make have to mill a small amount and overlay 

with a thicker section, which in turn raises the profile of your roadway. Doing this can have 
negative impacts to your pavement taper, guardrail/CWB installations, culverts and bridge 
clearances.  

o If you don’t have enough material and have to take it all off, then you will have to reshape 
and compact the subgrade before placing the new asphalt back on.  

Improved Gravel/Dirt Surface Preservation 
Routine Maintenance  
Routine maintenance of gravel/dirt roadways for improved surface conditions is similar to what is 
outlined for pavement routine maintenance.  The difference is that routine maintenance for these 
roadways include the routine blading of roadways, pothole repair in both gravel and improved dirt 
segments, and drainage maintenance that impacts the surface.  Routine activities may also include spot 
repairs of treated surfaces, those that have had dust suppressant or some other binder placed on the 
surface or mixed into the surface material. 

The timing of these routine maintenance activities are predicated on the Average Daily Traffic (ADT) of 
the roadway and the classification of the roadway.  Blading of the roadways should be at least four 
times per year depending again on traffic and weather.  Using 400 vehicles per day (vpd) as the split 
between low volume and high volume roadways the following schedule is recommended for the gravel 
and improved dirt roadways.  Dust abatement is included in the routine program as well. 

 High Volume – 5 to 10 days cycle 
 Low Volume – 3 to 4 weeks cycle 
 Low Usage – Seasonal/Minimum 4 times per year 
 Dust Abatement – Once a year 
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Surface Preservation  
Surface preservation activities are typically applied to surfaces in good condition having significant 
remaining service life. Surface preservation is a strategy of extending the service life by applying cost-
effective treatments to the surface or nearsurface of well-performing surfaces including gravel and 
improved dirt surfaces. Examples of preventive treatments include repair of roadway crown, cleaning of 
drainage infrastructure, spot regraveling, repair of soft areas, and spot repairs using dust abatement or 
stabilization treatments. 

Surface preservation begins when routine maintenance is unable to return the existing surface to an 
acceptable level.  These activities will normally occur on an annual basis, especially immediately during 
the spring and depending on intensity, after the southwest monsoon season. 

Surface Rehabilitation 
Surface rehabilitation consists of non-structural and structural enhancements made to the existing 
surface sections to eliminate age-related wear and weather impacts to existing surface.  

These activities include reshaping roadway sections including the drainage ditches and facilities; 
regraveling and new gravel major segments of the roadway; and, reconstructing failed areas.  These 
activities would be required 5 to 8 years into the life cycle of the existing surface. 

In the cases of gravel and improved dirt roadway surfaces, paving should be considered when the 
roadway ADT exceeds 500 vpd and that rehabilitation activities are required at less than 5 years as part 
of the life cycle.  Paving activities may include chip sealing the surface after stabilization of the surface or 
doing some type of bituminous treated grade assuming that there is a reasonably sound structural base. 
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Chapter 2 - Development of PMSP 

2.1. Steps to Complete  
The following recommended steps to developing a PMSP were collected from several different 
agency/federal guidelines with the majority of the information coming from the Illinois Center for 
Transportation, Implementing Pavement Management Systems for Local Agencies, August 2011.  

2.1.1. Step 1: Defining the network & collect data  
After defining the roadway network, inventory information is collected by either estimating the data 
or collecting all needed information. 

The first step in designing a pavement management process is to define the roadway network.  A 
roadway network is comprised of an inventory of the physical characteristics of the roadways being 
managed by the agency.  The inventories are typically built by dividing the network roadways into 
manageable segments.  These segments are divided based on similar characteristics, and they are of 
specific importance since they will serve as the basis for planning future maintenance and rehabilitation 
projects.  Factors that may define the boundary between roadway segments include changes in the 
following attributes:  

 Pavement surface type (e.g., hot-mix asphalt or portland cement concrete). 
 Pavement structure (e.g., pavement materials or thickness).   
 Construction history (e.g., different construction periods, different contractors, or different 

materials and techniques) 
 Roadway geometry (e.g., number of traffic lanes). 
 Traffic (e.g., volume or patterns). 
 Pavement condition (e.g., significant variation in condition that is not simply an isolated area).   
 Geographic boundaries (e.g., intersections, bridges, waterways, jurisdiction limits, railroad 

crossings). 

Using these factors as a guideline, meaningful segments can be created and used by the agency to 
identify pavement repair needs. This technique allows work recommendations to be more meaningful 
since it promotes the use of one segment to define the length of maintenance or rehabilitation project, 
which eliminates the need to group multiple segments together to create recommended maintenance 
and rehabilitation projects. 

After segments are defined in a manner that best fits the needs of the given agency, the inventory 
information for each segment is collected.  Typical inventory data collected for a pavement 
management system includes: 

 Roadway Name – A written description of the roadway name and any corresponding numeric 
references 

 Pavement Location – Physical reference to the location, including “beginning location” and 
“ending location” designations. 

 Pavement Dimensions – Values including length, width, and/or area 
 Pavement Type – The material that comprises, at a minimum, the pavement surface. 
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 Construction History – Details of the latest maintenance and rehabilitation treatments and 
construction date, and, if possible, original construction dates and additional maintenance and 
rehabilitation records. 

The data outlined above serves as the minimum amount of data needed to complete the segment 
inventory.  Additional data that may be beneficial to the agency to support the pavement management 
processes includes, but is not limited to:  

 Functional Classifications – Type of service the roadway was intended to provide (e.g., arterial, 
collector, or local/residential).   

 Layer Thicknesses – All the thicknesses of the layers above subgrade.  
 Subgrade Information – Type and material classification.  
 Drainage Characteristics – Occurrence of curb and gutter or ditches and related details.  
 Ownership information – Details on jurisdiction.   
 Shoulder Data – Shoulder type and width.    
 Traffic Information – Details on average daily traffic (ADT) and truck traffic.  

The desired inventory data is summarized for each pavement segment defined in the network.  While 
some inventory data require updates with time, information such as names, location, and dimensions do 
not normally require modifications unless changes have been made to the network.  Compiled inventory 
information can be stored a variety of ways:   

 Paper records. 
 Electronic spreadsheets.  
 Databases (e.g., either stand-alone database or a database as part of pavement management 

software).  
 Maps (e.g., GIS-based maps). 

The definition of the pavement network and the collection of inventory data can be labor-intensive 
tasks.  Therefore, as the agency determines the extent of needed inventory data for their agency’s 
pavement management process, it can move forward by either estimating data or collecting needed 
information for each pavement segment.    

Estimating data allows agencies without readily available summaries of information to complete an 
inventory and move forward with the pavement management process without needing to collect every 
detailed piece of information.  Estimated quantities can be updated in the future to correct the 
inventory information.  For example, roadway lengths and widths may be estimated to complete the 
initial inventory, but the information can be updated to reflect field conditions during a pavement 
condition survey.    

Some agencies decide that it is worth the time and effort to complete the summary of all inventory data 
prior to moving forward with the other implementation steps.  For those agencies that are planning to 
collect all information, data may be obtained from an agency’s existing paper or electronic records that 
detail the attributes the agency is interested in tracking.  Also, missing data can often be supplemented 
by expert knowledge of those that have been with the agency for a significant period of time (e.g., 
construction managers and maintenance supervisors can often help populate information regarding 
construction history).   
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The decision to estimate inventory quantities rather than collect data prior to other implementation 
steps should be based on the agency’s analysis and reporting needs as well as the resources available to 
collect and maintain the data with time.    

2.1.2. Step 2: Collection of condition data (current and future) 
Distress data will be estimated or measured and condition data will be collected using either manual 
or automated data collection methods 

Pavement condition data are a major factor in any data-driven, decision-making pavement management 
process.  Within the pavement management process, the condition data can be used to help identify 
current maintenance and rehabilitation needs, to predict future needs, and to assess the overall impact 
on the network.  Therefore, the type of condition data required and the level of detail depends on the 
agency and the pavement management process used.  Collecting pavement condition data can be an 
elaborate process, so selecting an appropriate method is an important step for an agency.   Condition 
data that are not used to support decisions or are not needed for specific reporting purposes should not 
be considered essential to the pavement management process as it may be difficult to keep the data 
current.  Special attention must be given to balancing the level of desired data and the resources 
available to collect and maintain the data into the future.   When selecting a condition data collection 
method, there are two main considerations:  

 Data quantity – Data quantity refers to what and how much information is collected.  Both have 
time and cost implications since the greater the volume of data collected or the more detailed 
the collected data, the higher the cost of data collection.   

 Data quality - Although the associated cost of the data increases, more detailed data for analysis 
can result in better analysis decisions.  For most agencies, the goals for network-level surveys 
are to develop appropriate budgetary needs and to evaluate the performance of previously 
implemented strategies. 

 Data collection technique – There are two options to collecting data, the first option being 
through field reviews and visual assessments by NDOT personnel. The second option would be 
to hire a consultant to collect the data electronically with van-mounted radar technology. The 
cost to do the collection electronically would be approximately $85 - $90 per lane mile 
(according to NMDOT contracts). Applying this rate to NDOT’s paved miles (1612) would result 
in a cost of $145,080 for a single lane of data (double that if you want to pick up both lanes). The 
data should be collected on a 5-year cycle or more frequently if staffing/funding permits. 

NDOT’s Current Process: 
NDOT Department of Planning technicians are the ones responsible for collecting the pavement data 
that gets input into RIFDS. The technicians follow the guidelines of the Transportation Information 
Center, University of Wisconsin-Madison, Pavement Surface Evaluation and Rating, PASER Manual for 
Asphalt Roads, 2013. The PASER Manual provides guidance on evaluating surface defects/deformation, 
cracks, patches and potholes. The evaluation is then used to determine a surface rating on a scale of 1 to 
10 with 1 = Failed and 10 = Excellent (see Figure 7 in section 3.1). This rating number multiplied by 10 
will give the technician the PCI value that they input into the RIFDs database.   

Prior to using PASER, NDOT planning followed the BIA’s IRR RIFDs Guide, Appendix D methodology. This 
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method rates the pavement characteristics on a value of “0” to “5” using a spreadsheet. The ten 
characteristics evaluated are: longitudinal cracking, transverse cracking, alligator cracking, grade 
depression, rutting, corrugations, raveling, bleeding, patching and other. These values are then averaged 
and multiplied by 20 to provide a value for the wearing surface rating in RIFDs.  

2.1.3. Step 3: Predicting pavement condition  
Pavement conditions can be predicted for the pavement network using either average deterioration   
rates or prediction models using statistical modeling such as regression analysis 

With current pavement condition assessed, agencies are equipped with the information needed to 
predict the future condition of a segment. In pavement management, conditions are predicted in terms 
of performance models that estimate the average rate of pavement deterioration each year. In addition 
to forecasting future conditions, performance models assist with the following activities (Broten 1997): 
 

 Identifying the appropriate timing for pavement maintenance and rehabilitation for each 
segment. 

 Identifying the most cost-effective treatment strategy for pavement segments in the network. 
 Estimating pavement needs and associated budgets required to address agency-specified goals, 

objectives, and constraints. 
 Demonstrating the consequences of different pavement investment strategies. 

 
If an agency wants to develop a multi-year pavement maintenance and repair program, it needs to 
project pavement conditions into the future. Prediction models are used to determine the future 
condition of a pavement segment. A performance curve is calculated by evaluating past historical data 
often in terms of pavement age and condition. The models can be produced for any measure of 
condition according to agency need. The most basic form of a performance model is an average rate of 
deterioration for a single pavement section or a group of pavement sections with similar characteristics, 
known as pavement families. The creation of average deterioration rates is a simple process that works 
well when an agency is interested in using paper or spreadsheet methods of evaluating the performance 
of their pavement network. More sophisticated performance models are often used by agencies that 
invest in pavement management software, since the programs often provide the tools to create and use 
the prediction equations for either individual pavement segments or groups of pavements with similar 
characteristics. 
 
Average Rate of Deterioration  
Using the collected condition information, deterioration rates can be estimated for pavement sections 
using the following equation: 
= ݁ݐܴܽ ݊݋݅ݐܽݎ݋݅ݎ݁ݐ݁ܦ  (PastRating − Current Rating)Number of Years Between Ratings  
 
Wilson & Company requested historic PCI data from the NDOT Planning Department, but nothing was 
available. This type of data will need to be collected on the newly constructed pavement projects and 
used as described above to predict the deterioration rate.  
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2.1.4. Step 4: Selecting treatments  
Treatments are selected using cyclical placements or treatment trigger rules.   The recommended        
 treatments are then prioritized using ranking or benefit/cost analysis.  

The fourth step in designing the pavement management process is to select appropriate treatments for 
the roadway network. The selection of treatments is based on the agency’s defined maintenance and 
rehabilitation strategy, which is created by selecting trigger values to identify segments needing repair. 
Trigger values are thresholds that can be used to signify the need for various treatments to be applied to 
pavement segments. For example, pavement age, pavement surface condition, or traffic can be used as 
a factor to determine the eligibility of a pavement for repair. The selection of a treatment can be based 
on either a cyclical selection or the creation of treatment rules. 

Cyclical Treatment Selection  
One method of selecting a treatment for a pavement segment is through a cyclical method of applying a 
treatment to given pavement sections. Many agencies select maintenance strategies based on 
pavement age. These treatments are then repeated at specific time intervals. For example, an agency 
may choose to chip seal all pavements on a 7-year cycle. The agency can then divide the pavement 
network into seven regions and cycle through the regions every 7 years. The placement of the treatment 
increases the pavement life and, if applied at the correct time, can prolong the life of the pavement. 
However, the timing of such a treatment is critical to its performance and overall cost-effectiveness. 
Therefore, it is difficult to achieve the most effective treatment timing using cyclical treatment selection 
as the cyclical placement is regimented and does not allow for flexibility in addressing the placement of 
the treatment at the right time for each pavement segment independently. 

Treatment Rules 
In addition to the creation of cyclical treatment triggers, another method of treatment selection is the 
use of treatment rules that are developed into a matrix or a decision tree. To develop treatment rules, 
an agency needs to define its treatment strategy. That is, select treatments that will be applied at 
specific condition levels for pavements with specific inventories. 

Ranking 
Project priorities can be selected using a ranking of projects based on some type of agency priority, such 
as pavement condition, functional classification, and/or traffic levels as described in this section or by 
using benefit/cost analysis as described in the next section. Ranking is the simplest method of selecting 
projects and normally results in a yearly evaluation of selected projects. One method of using the 
ranking approach is to fix the pavements in the worst condition first. However, this “worst-first” 
approach does not help maintain those pavements that are in good condition and can lead an agency 
into a costly cycle that does not provide any funding for the preservation of pavements. If an agency 
decides to use a ranking technique, it generally follows the steps listed below (Zimmerman 2011). 
 

 Assess needs for a given year by identifying all pavement sections that are not in excellent 
condition. 

 Calculate treatment costs by multiplying the cost of the appropriate treatment for each level of 
repair times the project area. 

 Sort the needs in priority order using the ranking methodology established by the agency. For a 
worst-first strategy, the road sections in worst condition would be the highest priority. 
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 Select projects in accordance with the prioritized listing until there is no funding left for that 
year. 

 Consider any remaining unfunded needs in the next year and repeat the process. 
 
For the NDOT PMSP results, the selection criteria for the upcoming FY 19/FY 20 projects list was heavily 
based on the BIA’s DMR listings. Roads not falling on the DMR were eliminated. The remaining roads 
were given priority ranking based on the BIA’s DMR Level of Service code with higher priority going to 
ones having a Level of Service 5 = Failing (see Step 4 in Chapter 3).  

Benefit/Cost Analysis 
A benefit/cost analysis allows an agency to work at prioritizing, or even optimizing, the choice of 
treatments on a multi-year period. This approach is preferred over a ranking approach because multiple 
treatments are considered, consequences of delaying or accelerating a treatment are evaluated, and the 
cost-effectiveness of a treatment is taken into account in developing the program recommendations. 
(Broten 1997). 
 
The benefits of the treatment, which are normally represented as the increase in pavement condition, 
are divided by the construction cost to determine the benefit/cost ratios, as shown in Figure 3. 
Therefore, the longer the pavement stays in good condition, the more benefit will be accrued by the 
user and the higher the benefit/cost ratio. Those projects which provide the greatest benefit for the 
funds expended are considered the best choices. 
 

 
Figure 3 – Benefit determination using performance curves (Broten 1997) 

 
 

Selecting Appropriate Methodology 
To help identify the most appropriate treatment for each project, agencies may choose to use either a 
cyclical schedule or treatment rules. Cyclical timing works well for agencies that utilize a spreadsheet to 
manage the pavement network, whereas the creation of treatment rules, while possible within a 
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spreadsheet, can be cumbersome. Treatment rules are easily created within public and private 
pavement management software. After treatments are determined they then must determine the 
prioritization of the projects since most agencies have more needs than available funding. Agencies can 
choose to prioritize projects based on ranking or through benefit/cost analysis. Benefit/cost analysis is 
best conducted inside a PMS, while ranking can be easily accomplished in a spreadsheet tool. The results 
of the treatment selection step provide final work plan recommendations for the agency. 

2.1.5. Step 5: Reporting results  
Analysis results can be shared with users of the information using standard or customized reports.  
The reporting of project results is the fifth step in the implementation process, in which the results of 
data analysis are presented. The findings can be reported using different methods to highlight important 
factors, which will assist decision makers in making various decisions. Data reporting is an effective 
method of communicating not only the recommendations of the pavement management process but 
also transferring related information to strategic decision makers. The data can be used to generate 
summaries of relevant information pertaining to any segments under consideration. In general, the 
results can be presented either by using standard reports or customized summaries. 

Standard Reports  
Typically, analyzed data can be represented in the form of standard reports and charts that are available 
from various pavement management software programs or from spreadsheets. The pavement 
management process tool provides a platform to utilize the results of an analysis and generate different 
types of reports, such as work history information, section information, and pavement condition 
information.  
 
Standard graphics are often used to display percent of pavement mileage in various condition 
categories. These graphics provide a representation of the overall condition of the roadway network for 
each entity 

Selecting Appropriate Methodology 
Most agencies use a combination of standard and customized summaries to display their pavement 
management information. The visual aids generated depend on the needs of an agency and the type of 
information to be represented. A variety of forms exist for creating visual aids to report pavement 
management data. General guidance on the types of visual aids that work best for sharing data with 
various users of pavement management information and examples of each is summarized in Table 1. 
 
The reporting necessary for the NDOT LRTP goal are shown in section 1.1. 
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Table 1. Visual aids for reporting information to the users of pavement management data             
(Broten 1997) 

2.1.6. Step 6: Select a pavement management tool  
Depending on their needs, an agency can opt to use a spreadsheet, GIS tool, and/or a pavement mana
gement system (public or private). 
There are several different types of software that can help NDOT manage the PMSP. The Illinois Center 
for Transportation, Implementing Pavement Management Systems for Local Agencies, August 2011 
provided a Table 4 that summarized the available software back in 2011 (see Figure 4). Based on the 
interview with the City of Rio Rancho and discussions with NDOT, Wilson & Company investigated two 
of the softwares (Paver and PubWorks as highlighted in Figure 4). Each software was looked at to see 
how it would benefit NDOT in terms of helping to manage the maintenance of their roadways. The 
complexity of each software was reviewed to see what features and capabilities that each software 
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offers. The amount of required data was also reviewed to see what is needed for the software to run 
effectively. A brief explanation of each software follows.  

Figure 4 – Table 4 from Illinois Center for Transportation, Implementing Pavement Management 
Systems for Local Agencies, August 2011 

Paver Software 

  

Paver is a software that was developed to use data that is imported into the software to help manage 
the maintenance of the roadways within a system. The software keeps track of when the roadways were 
constructed and the maintenance and inspections that are performed on the roadway. This software is a 
database that has many features that could be used to decide which roadways requires maintenance 
based on the PCI value of the roadway. An advantage to using this software is the PCI values are 
calculated by the software when the distress values are entered in during an inspection of the roadway. 
From these PCI values there are different scenarios that could be analyzed in the software. Which 

•Inventory Collection
•Records of road inspections 
•Software calculates PCI Values based on distress values
•Maintence & Repair planning Reports 
•Analysis PCI Values

Features 
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include generating lists and graphs to show the overall conditions of the roadways and see which 
roadways require maintenance based on the PCI Value. 

 There are many different variables that can be inputted into Paver. The software is customizable when 
it comes to evaluating how much a project would cost to do maintenance to the roadways. The unit cost 
of the different maintenance types can be entered into the software. This software can give an estimate 
of how much money would need to be allocated in the budget for maintenance of the roadways. There 
are also tools to help see what roadways require attention based upon what variables and conditions 
that are set up in the software. A budget can also be entered into this software to see which 
maintenance projects could be funded based on the budget that is entered into the software.  

This software has many different aspects of how it could be used as a tool to manage the assets and 
provided adequate maintenance to the roadways to keep it within a reasonable PCI value. In order for 
the software to be most effective. Data is going to have to be entered in to the software. The most 
crucial data that is required includes construction date, surface type, section rank, branch use, length 
and width of roadways and branch name and branch ID. This software also has the capability to import 
GIS data. When it comes to calculating the PCI values of the road an inspector would need to enter in 
the distress values of the road into the software.  Overall this software has many features to keep good 
records on maintenance and inspections of roadways.  

 
PubWorks  

 

Pubworks is a software that is known for being an asset management software. It can keep an inventory 
of all the roadways in a system. This software has a quality assessment function for pavement that 
follows the PASER Methodology of the assessment of asphalt roadways. This software can be 
customizable by adding custom attributes to the roadway sections and links. The monetary value of 
assets can be determined in the inventory of the roadways. The value of the asset is not that relevant to 
pavement management. This software does not have capabilities to predict the aging of the roadway. 
Pubworks does not have options to deal with monetary and budgeting features. Overall, this software’s 
main application is to be used as an asset management system. It is not recommended for implementing 
any future NDOT PMSP.  See Appendix E for the meeting minutes taken from a January 2018 web 
meeting with Pubworks software representatives. 

Recommendation: At this time, it is recommended to hold off on purchasing or implementing a 
pavement management software until NDOT can review and implement the projects that are currently 
recommended for FY 19/FY 20.  

•Asset Management 
•Quality Assessment function for pavement 
•Custom attributes can be added to the roadway 
•Depiction tab for montary value of assets in the inventory

Features 
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2.1.7. Step 7: Keep the process current 
Pavement management is a dynamic process that requires regular updates.  Pavement management is 
not a one-time activity, so agencies must make an effort to update the information incorporated in the 
pavement management process.  Data management is a key component to maintaining the database 
and keeping the information current. The required updates needed to keep the overall pavement 
management process current are outlined for the first five pavement management process steps:    
  

1. Define Network and Collect Data – Inventory information related to pavement segments are 
relatively constant components of a database.  These elements need to be updated only in the 
case of major changes to the pavement network.  Work history details, however, should be 
updated on an annual basis to keep proper track of maintenance and rehabilitation activities on 
the pavement sections. 

 
2. Collect Condition Data – General pavement management practices recommend that condition 

information is collected on a minimum 3-year cycle on pavement segments (Zimmerman 1996).  
Therefore, this data should be collected and updated in the pavement management 
spreadsheet or software on the same cycle. 

   
3. Predict Condition – Average deterioration rates can be updated with each data collection cycle.  

If prediction models are utilized, consider updating them every 3 years when initially developed 
and then on a 5-year cycle after they are established.   

 
4. Select Treatments – As agencies use the results of recommended treatments based on 

treatment selection processes, the rules and priorities should be updated to ensure that the 
process continues to improve in the future.    

 
5. Report Results – Report results will be used by an agency with each new pavement management 

plan, which ideally should be conducted each year or on a maximum 3-year cycle to correspond 
with the 3-year data collection cycle. 
 

Timeframes 
The timeframes described above refer to having a minimum 3-year cycle for collecting the condition 
data and completing an updated PMSP report. Due to the high number of paved miles (1612) that NDOT 
is dealing with, this 3-year cycle may not be possible. Data collection for the entire roadway network is 
dependent on the type of data collection and the number of individuals assigned to complete the effort. 
One could safely assume that a full-blown roadway data collection (manual effort) using several teams 
would take upwards of six to eight months to complete. If additional funding for pavement data 
collection is not possible, then the responsibility falls back on the NDOT Planning Department to provide 
updated PCI values as part of their RIFDs updates. The RIFDs data is supposed to be fully updated on a 5-
year cycle for NDOT’s Long Range Transportation Plan.  
 
The timeframe to complete a new PMSP Report and provide a new project priority list would best follow 
the 5-year cycle of the RIFDs/LRTP updates as the PCI data and Navajo Nation goals would be updated at 
this time as well.  This would also allow the list of projects in Table 6 to be completed before 
determining a new project listing.  
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2.2. Public Input and Awareness 
As with all agency reports and project listings, the advertising and solicitation of public input is essential 
to gain public and governing body buy-in. This public input and awareness effort has already been 
completed back in April 2016 as part of the Navajo Nation Long Range Transportation Plan (LRTP) and 
can be found at the website link below: 

http://www.navajodot.org/uploads/files/LRTP_04022016.pdf 
 
The resulting goals of the LRTP indicated that the Navajo Nation population overwhelmingly wants to 
Take Care of the System as it was the #1 goal to come out of the public input meetings. The LRTP did not 
provide a specific project listing, but it confirmed that NDOT’s road maintenance strategy should have 
priorities based on the Figure 5 shown below. These levels of priority were taken into consideration 
when preparing the project recommendation priority ranking in Chapter 3. 

Figure 5 – NN LRTP – Pavement Condition Priority (Wilson & Company 2016) 

2.3. NDOT Asset Management Plan 
The PMSP herein can be considered as a section or portion of NDOT’s overall asset management plan for 
the transportation infrastructure that NDOT is responsible for.  

MAP 21 defines asset management as a strategic and systematic process of operating, 
maintaining, and improving physical assets, with a focus on engineering and economic analysis 
based upon quality information, to identify a structured sequence of maintenance, preservation, 
repair, rehabilitation, and replacement actions that will achieve and sustain a desired state of 
good repair over the lifecycle of the assets at minimum practicable cost. (23 U.S.C. 101(a)(2), 
MAP-21 § 1103). 

 
  



                                                                           Pavement Management System Plan (PMSP)    
 

31 
 

Chapter 3 - Current Fiscal Year (FY) PMSP 

3.1. Pavement Maintenance Priorities  
Knowing that the current pavement data and roadway information is limited and possibly inaccurately 
coded in some of the RIFDs rows, the pavement maintenance priority process had to be simplified for 
this FY report’s recommendations. Below is a simple step-by-step process in which the existing RIFDs 
data was prioritized to determine the NDOT roadway system potential maintenance projects.  

The original RIFDs data set was provided to Wilson & Company by the NDOT Planning Department in 
November 2017. Upon completing the NDOT review of the draft PMSP in November 2018, the NDOT 
Planning Department provided an updated RIFDs data set to Wilson & Company. Steps 1-5 were 
conducted using the old RIFDs data set, but the final Step 6 prioritization of projects was completed 
using the new data. Tables 5 & 6 reflect the information contained in the new RIFDs data set.  

 

Step 1 – Reduce Data Set 

 Define the potential paved roadway list using the RIFDS data. The data was sorted to isolate the 
roads with a Surface Type Code equal to “4” or “5.” These values represent potential roadway 
surfaces that are Bituminous, understanding that a majority of the Type 4 roadways are 
probably just chip seal. 

 Eliminate any type 4 or 5 roads that do not belong to the BIA or NDOT. These would include 
roads owned and maintained by Arizona, New Mexico, Utah, counties and the National Park 
Service. 

 Applying these two filters to the RIFDs data reduced the number of data entries to 
approximately 1418 lines. It should be noted that the RIFDs data for some of the roads is broken 
up into a large number of sections (up to 36 sections identified for BIA Route 2011). 

 

Step 2 – Sort Existing Data Set 

 The RIFDS data set was then sorted by the PCI #, the Surface Type, the Age of Road and finally by 
the ADT Count (as shown in Figure 6 below).  

o PCI # - was sorted from smallest to largest value to push the roads with the worst 
pavement condition to the top.  

Figure 6 – Step 2 Sorting Criteria 



                                                                           Pavement Management System Plan (PMSP)    
 

32 
 

o The Surface Type Code, Age of Road and ADT Counts were sorted to give the higher 
values a higher priority. 

 
 

 The PCI # values were summarized below based on the PASER Rating system (1 – 10) and color 
coded for ease of identification. Approximately 67% of the roadway segments in the RIFDs 
database fall within the Poor to Fair to Good range values (3 – 7). 
 

PCI Values Summary 
  Range   
Rating  From  To  Total  
1 - Failed  0 19 221 
2 - Very Poor 20 29 43 
3 & 4 - Poor to Fair 30 49 387 
5 & 6 - Fair to Good 50 69 415 
7 - Good 70 79 149 
8 - Very Good 80 89 144 
9 & 10 - Excellent 90 100 54 

 
Step 3 – Eliminate Roads that fall beyond Maintenance or require NO Maintenance at this time 

 The road sections that have a PCI # falling below a specified threshold were removed from the 
data set as these sections would not qualify for maintenance, but would need to undergo full 
reconstruction instead. The data value chosen for this step was a PCI # = 29. This data value is 
based on the PASER Manual for Asphalt Roads Rating System. Per the Rating System values, the 
roadway sections falling within the 1 = Failed and 2 = Very Poor ratings were described as 
needing reconstruction (see Figures 7 and 8). This equates to PCI #s ranging from 0 to 29. 

Figure 7 – PASER 
Manual, Rating Curve 
(2013) 

Table 2 – RIFDs PCI 
Values Summary 
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 Figure 8 – PASER Manual, Rating System (2013) 
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o It should be noted that 192 rows in the RIFDs data set had a PCI # of “0.” This most likely 
is not a correct value of the pavement condition, but rather a lack of data being input. 
This is apparent in the rows where the age of the road is relatively small (< 10 years), 
but still contained a “0” value for the PCI. Errors in the RIFDs data and the accurate 
collection of the pavement conditions will be extremely important for the future use of 
this prioritization process.   

 In a similar manner to the above, the road sections that have a PCI # above a specified threshold 
were removed from the data set as these sections would not require any maintenance at this 
time, but could be eligible for future maintenance activity beyond FY 2019 or possibly seal coat 
applications which do not count towards maintenance funding limitations. The data value 
chosen for this step was a PCI # = 80. This data value is based on the PASER Manual for Asphalt 
Roads Rating System. Per the Rating System values, the roadway sections falling within the 8 = 
Very Good and 9/10 = Excellent ratings were described as showing little to no distress and being 
new (or like new) construction requiring little or no maintenance (see Figures 7 and 8). This 
equates to PCI #s ranging from 80 to 100. 

o Applying these two filters to the RIFDs data reduced the number of data entries to 
approximately 951 lines. 

 The remaining data can be considered good candidates for FY 2019/2020 maintenance projects. 
 

Step 4 – Resort the Data using Road Name/ADT Count. Select preferred Routes using BIA DMR data.  

 The data was resorted one more time to combine the rows having the same Road Name. The 
data was then highlighted to define alternating road names and then the common Road Names 
were then numbered using a new column to assist in further data sorting. The resulting number 
of roadway segments from this step falls to just under 400 (at 397).  

 The next step takes us back to the BIA’s DMR reports for FY 2017. With the understanding that 
the BIA’s maintenance funding is not sufficient to support all the pavement maintenance needs, 
the goal of the NDOT maintenance program would be to support the BIA’s needs with their TTP 
funding dedicated to roadway maintenance.  

o For this part of the step, the FY 2017 4th Quarter DMR values for Surface Type Code 5 
and 4 were used. The Level of Service Code, Maintenance Need ($), and Length (mi) 
were sorted (see Figure 9) to give the higher values a higher priority.  

o The desire of this sorting step would be to find roadways in the BIA DMR that are: 
 listed as Level of Service Code 3 to 5 (desired BIA Level of Service Code is 2); 
 have a larger funding need that the BIA may not be able to complete; and 
 have a long stretch of miles that can be worked on (to reduce the overall cost 

per mile values of the projects selected). 

Figure 9 – 
Step 4 
Sorting 
Criteria 
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o There are no defined values in which the preferred roadway segments from this step are 
chosen. For this iteration, we went ahead and chose a minimum Maintenance Need ($) 
amount of $40,000 and a minimum length of road of 5 miles. The roadway segments 
that met these desired amounts were highlighted and are shown in Table 3. The total 
cost for Maintenance Deferred on these particular roadway segments (totaling 665 
miles) is $2.7M.  

 It should be noted that the dollar amounts listed in the DMR are for the entire 
roadway and not just the pavement surface.  

 The 4th Quarter DMR Table 3 was then reviewed against the RIFDs data to determine if the road 
segment is located in both sets of data. The RIFDs data and DMR table was then highlighted in 
green to identify the matching values.  As this step was being done, it was noted that there were 
several duplicate roadway numbers (one each in the Type 4/5 Surface Codes) in the DMR data. 

 Applying the RIFDs data filter to the DMR data reduced the number of road segments to 21.  
 The next filter to be applied to the DMR Table 3 was the review against the NDOT TTIP project 

list for FY 2018 – 2022. Any road segments in the Table that matched a roadway already on the 
TTIP list were struck out as they would be reconstructed in the next 4 years. This further 
reduced the number of road segments to 13. 

o Further investigation during the field reviews of several road segments noted that the 
current TTIP projects may or may not be reconstructing the full length of the roadway, 
so this last step of removing current TTIP projects is not 100% effective in refining the 
data set in the future.  
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Indian Reservation Roads Program - Deferred Maintenance Assessment for Roads 
Fiscal Year 2017 / Q4 

         
PMSP Route Qtr Surface Type Code Length Level Of  Maintenance Maintenance  TTIP  

Number Number     (mi) 
Service 
Code Need ($) Deferred ($) 

2018 - 
2022 

2 0002 4 5 - Bitumenous > 2" 9.3 4-Poor $58,590  $58,590   
2 0002 4 4 - Bitumenous < 2" 20.6 3-Fair $63,345  $63,345   
  0004 4 4 - Bitumenous < 2" 22.7 3-Fair $69,803  $63,659 X 
4 0005 4 5 - Bitumenous > 2" 15.0 3-Fair $69,188  $69,188   
4 0005 4 4 - Bitumenous < 2" 11.6 4-Poor $46,110  $46,110   
6 0007 4 4 - Bitumenous < 2" 15.9 4-Poor $63,203  $58,402   
7 0009 4 5 - Bitumenous > 2" 29.5 3-Fair $136,069  $134,172   
7 0009 4 4 - Bitumenous < 2" 37.9 3-Fair $116,543  $116,543   
  0012 4 4 - Bitumenous < 2" 25.8 5-Failing $128,678  $128,678 X 
  0012 4 4 - Bitumenous < 2" 38.0 4-Poor $151,050  $145,058 X 
  0013 4 5 - Bitumenous > 2" 36.5 4-Poor $229,950  $223,541 X 
  0013 4 5 - Bitumenous > 2" 9.4 3-Fair $43,358  $42,196 X 
  0015 4 4 - Bitumenous < 2" 67.4 3-Fair $207,255  $186,901 X 
  0027 4 5 - Bitumenous > 2" 14.7 3-Fair $67,804  $67,599 X 
  0033 4 4 - Bitumenous < 2" 13.1 3-Fair $40,283  $39,126   
  0035 4 4 - Bitumenous < 2" 22.9 3-Fair $70,418  $70,418 X 
  0036 4 5 - Bitumenous > 2" 29.0 5-Failing $243,600  $232,152 X 

22 0041 4 4 - Bitumenous < 2" 21.3 4-Poor $84,668  $72,197   
25 0049 4 5 - Bitumenous > 2" 12.0 3-Fair $55,350  $49,107   
  0054 4 5 - Bitumenous > 2" 9.9 3-Fair $45,664  $42,675   
  0055 4 5 - Bitumenous > 2" 7.5 5-Failing $63,000  $63,000 X 
  0059 4 5 - Bitumenous > 2" 20.6 4-Poor $129,780  $128,149   

28 0060 4 4 - Bitumenous < 2" 25.1 4-Poor $99,773  $92,193   
  0064 4 4 - Bitumenous < 2" 24.4 3-Fair $75,030  $70,938   
  0251 4 4 - Bitumenous < 2" 29.3 5-Failing $146,134  $142,297 X 
  0474 4 4 - Bitumenous < 2" 11.9 5-Failing $59,351  $55,565 X 

110 3005 4 4 - Bitumenous < 2" 13.9 3-Fair $42,743  $42,367   
119 4017 4 4 - Bitumenous < 2" 9.7 5-Failing $48,379  $48,379   
140 4065 4 4 - Bitumenous < 2" 15.3 3-Fair $47,048  $47,048   
168 5000 4 4 - Bitumenous < 2" 14.2 4-Poor $56,445  $56,379   
171 5068 4 5 - Bitumenous > 2" 10.6 3-Fair $48,893  $48,893   
172 5099 4 4 - Bitumenous < 2" 20.2 3-Fair $62,115  $61,946   

   DMR Totals =  665.2  $2,869,620  $2,766,811  
   DMR – TTIP Projects =  350.1  $1,389,219  $1,345,747  

 

 Table 3 – Step 4 BIA DMR Results 
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Step 5 – Apply the Proposed Mitigation Treatments and Costs to the Preferred Road Segments.  

 The table of preferred projects from Step 4 was copied over to a new excel spreadsheet and the 
following columns of data were added from the RIFDs data: 

o ADT Count 
o Class Code 
o PCI Values 
o Age of Road 

This data was added to aid in the decision making of selecting preferred projects for future TTIP 
maintenance. Due to the fact that the RIFDs data can have multiple segments with multiple 
values, the range of data was provided. It should be noted that the DMR and RIFDs data in 
regards to section lengths and surface type do not match up when comparing road segments 
between them. 

 The next step to producing a DRAFT list of roadway projects entails reviewing the PCI values and 
the proposed mitigations list to determine which is appropriate and how much the maintenance 
cost would be using values determined by our research. The proposed mitigations for the DRAFT 
list were strictly based on the PCI values given in RIFDs. This process cannot be considered 
complete as we found that the RIFDs PCI values were often incorrect. Table 4 was considered a 
DRAFT list that was to be field reviewed and finalized. 

o The proposed list of 13 roadway projects has a total of 282 miles and approximately 
$57M in maintenance costs.  

 

 
Table 4 – Step 5, DRAFT list of roadway projects with proposed maintenance types 
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 The final piece to completing Step 5 consisted of conducting a field review of the proposed 13 
roadway projects to determine if the RIFDs data was accurate, take photos of current conditions 
and provide a more refined mitigation for consideration. This process is further described and 
final recommendations are provided in section 3.2. 

Step 6 – Review of Proposed Roadway projects with NDOT and BIA Staff to determine final list for FY 
2019 and FY 2020.  

 Step 6 entails conducting a review of the proposed project list with NDOT and BIA staff to 
determine project feasibility and verify the proper mitigation measure was selected. This review 
occurred on November 13, 2018.  

 The prioritization criteria for the final project list was determined to be the following: 
o Bus routes – projects that were bus routes had higher priority. 
o BIA Level of Service Code – projects having a Level of Service code of 5-Failing had 

higher priority than the ones with 4-Poor and 3-Fair ratings.  
o ADT count – the higher ADT counts had higher priority. 

 
 

Figure 10 – Steps 1- 6 of 
the 2018 PMSP  Process 
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 In an effort to verify the PMSP roadway selection process, a backcheck of the process was 
completed using the new RIFDs dataset that NDOT Planning Department provided in November 
2018. This backcheck was completed while creating Table 7 of the report.  

o Garret Silversmith requested that Wilson & Company develop Table 7 – Listing of 4/5 
Roads for the PMSP as it provides what is considered a full listing of the Type 4/5 
roadways within the RIFDs database. The goal of providing Table 7 was to show the 
entire list of type 4/5 roadways and a reason as to why each roadway was not selected 
for potential maintenance. The reasons for not selecting a roadway are shown below. 

 PCI Value too Low (0-29) 
 PCI Value too High (80-100) 
 Road not owned/maintained by BIA or NDOT 
 Road not located on the BIA DMR list 
 BIA DMR Level of Service was 1 or 2 (acceptable) 
 BIA DMR Mntc. Need less than $40,000 
 BIA DMR Length of Road less than 5 miles 

o Based on the creation of Table 7, several roadways (N2, N5, N7, N9, N15, N49, N5068) 
were noted as having a section of the roadway with a PCI value equal to zero (0), which 
could have possibly eliminated it in the earlier version of the dataset. There were most 
likely sections in the RIFDs database with the appropriate PCI values, but the sorting and 
condensing of the data rows isolated the lowest PCI value row for the backcheck. 

 These types of dataset issues need to be resolved in the RIFDs database so the 
sorting criteria process is refining the data correctly. 

o A single roadway project (N251) managed to meet all the original criteria for potential 
project selection. This roadway was not field reviewed, therefore a proposed mitigation 
effort is not possible, but it should be reviewed as a potential future maintenance 
project along with the other ones.  

Timeframes  
The timeframe to complete the steps above was approximately 12 months. Steps 1-4 only took 
approximately 2-3 weeks once the data was collected from NDOT Planning and the BIA. In completing 
Step 5, Wilson & Company conducted field reviews of the selected roadway projects and determined 
what the proposed mitigations would be. The overall timeframe to complete this field review effort was 
dependent on the workload of the field reviewer and was delayed repeatedly due to conflicting task 
assignments. This step in the process would probably have taken about 3-4 weeks to complete without 
interruptions. The final Step 6 process timeframe was contingent on NDOT’s feedback and the 
requested revisions (approximately 3-4 weeks). Should this same six-step process be followed for future 
PMSP reports, it would be reasonable to accommodate a 10-12 week schedule for completion.   
 
These timeframes do not account for any time to collect RIFDs PCI values or any other data to be used in 
the process. Data collection for the entire roadway network is dependent on the type of data collection 
and the number of individuals assigned to complete the effort. One could safely assume that a full-
blown roadway data collection (manual effort) using several teams would take upwards of six to eight 
months to complete.  
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3.2. Field Reviews 

Once the Pavement Maintenance Priorities were identified using the Step 1 to Step 4 screening criteria, 
Step 5 entailed determining and applying appropriate mitigation treatments and costs. In order to 
effectively understand the pavement conditions and determine the appropriate mitigation, a field 
review of each project corridor was conducted. The field review consisted of driving the project length, 
taking photos and documenting the current condition of the pavement. The results of these field 
reviews are contained in Appendix A of the report.  

During the field review process, several additional roadways were noted and/or recommended for 
inclusion into the report. Darryl Bradley, NDOT’s Principal Civil Engineer, and Herby Larsen from the BIA 
both recommended the following sections of road be reviewed. 

 N15 - 54 mile section from AZ 99 east to just past Indian Wells (at the N6 intersection) 
 N474 - 23.1 mile stretch of paved road from the NM 197 intersection north past Ojo Encino  

Several additional paved roads were noted by the BIA or during field reviews as needing mitigation 
efforts and should be considered as potential candidates for future reviews. 

 N251 – near Tselani 
 N36 – from Shiprock east to Farmington 
 N112 – from St. Michaels north to Ft. Defiance 
 N20 – from US 89 intersection north to Lechee 
 N35 – from the AZ 160 intersection north to the UT/AZ state line 
 N34 – from the US 491 intersection west to Sanostee 
 N3003 (also known as CR 7010) – from the N4095 intersection east to US 550 

 
Table 5 on the next page is the result of refining Table 4 after the field reviews. The field reviews noted 
multiple cases of PCI data in RIFDs that was inaccurate, which in turn changed the proposed mitigation 
efforts. PMSP Number 2 (N0002) was not given a proposed mitigation or priority ranking based on the 
information provided that the Hopi Reservation was in charge of maintaining the paved section of 
roadway. 

3.3. Recommendations for Implementation 

The following Table 5 represents the results of Steps 1 to 5 as previously discussed and the proposed 
pavement maintenance projects that NDOT should consider for FY 2019/FY 2020 and beyond. The 
projects were given a priority ranking based on the following guidelines: 

 Bus routes – projects that were bus routes had higher priority. 
 BIA Level of Service Code – projects having a Level of Service code of 5-Failing had higher 

priority than the ones with 4-Poor and 3-Fair ratings. 
 ADT count – the higher ADT counts had higher priority. 
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Table 6 was prepared using the information from Table 5 and the proposed mitigation efforts as 
described in the field reviews in Appendix A.  The projects were reordered based on NDOT’s priority 
ranking and a proposed FY was given for implementation. Figure 11 was created to provide a visual 
graphic of the project locations and their proposed maintenance mitigations. 
 
 
Recommendations: Based on the information provided, the interviews conducted and the field reviews 
completed, Wilson & Company recommends that the following items be reviewed and considered by 
NDOT for implementation. 
 

 Dedicate approximately $8.25 - $9.0 million of TTP funding per fiscal year to the preservation 
and maintenance of existing paved roadways within the NDOT and BIA system. This funding 
amount is based on the 25% CFR limitation for using TTP funding on maintenance activities and 
NDOT being able to continue funding their Roads Department activities at their current level 
(refer to section 1.4 for full explanation).  

o Pavement preservation research strongly encourages the implementation of pavement 
maintenance activities to extend the life of the roadway and saves on future 
reconstruction costs should the investment not be made.  

o The dedication of this funding also meets the #1 Navajo Nation LRTP goal of Take Care 
of the System.  

o Based on the length of the roads and the current state of disrepair they are in, several of 
the proposed pavement maintenance projects will require more funding than what is 
available in a fiscal year. This will require NDOT to dedicate additional funding from 
other sources to complete them.  

o As is the case on the Navajo Nation, the current paved roadway system maintenance 
needs greatly outweigh the available funding from FHWA. NDOT should look into 
supplementing this funding amount with FET and/or PTF opportunities as approved 
through the RDC. 
 

 Implement the proposed mitigation/maintenance activities as described in Tables 5 and 6 
below. The tables provide a priority ranking and potential fiscal year for implementation based 
on the funding amounts available. The projects will essentially utilize the TTP maintenance 
funding for FY 2019-2025.   

o It should be noted that the existing pavement conditions and priorities of these projects 
may change over the years as each roadway may deteriorate differently based on 
location, weather and traffic use.  

o Several additional project corridors were identified by BIA and NDOT staff while this 
report was being prepared. Two additional corridors (N15 and N474) were field 
reviewed and included in the ranking. The other projects listed in section 3.2 above 
should be field reviewed and included for future consideration as funding allows.  
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o Once NDOT has determined a maintenance project is to be added to the upcoming fiscal 
year TTP, it is recommended that a 2-day scoping effort on the project be completed. 
This scoping effort should be conducted with Joe Peterman of the Roads Department to 
verify the mitigation scope and define the limits of the noted distress areas and pothole 
repairs. This will allow for a more refined estimate of construction costs.  
 

 NDOT should consider implementing a full PMSP based on the Steps in Chapter 2. 
o The steps completed as part of this report are described in Chapter 3 and can be 

considered an extremely simplified version of a full PMSP. 
o The initial attempt at managing the pavement condition data should be done via a 

spreadsheet. Once the data for the 1612 miles of paved roadway is collected (see next 
bullet), then the information can be imported into a more sophisticated pavement 
management software. The current software recommended to be used at this time is 
PAVER.  
 

 Develop and maintain a process of collecting paved roadway existing conditions data that 
becomes the basis of the future pavement maintenance selection process. Having good data on 
your pavement conditions will allow NDOT to make solid decisions on the timing of proposed 
mitigation efforts and will maximize the life of their investments.  

o The RIFDs database is a good source for most of this information, but it will need to be 
supplemented and updated to make it effective. The method of collection and sorting 
this data will need to be determined (refer to sections 1.5 and 2.1.2 for full discussion). 
The pavement data collection process should be considered as part of NDOT’s overall 
asset management plan, which is an FHWA requirement. 

 
Data to be collected consists of:   

(Highlighted data = NDOT already has all or part of this data already collected in the 
RIFDs database.) 

o Roadway Name – Roadway name and any corresponding numeric references 
o Pavement Location – Physical reference to the location, including BOP/EOP mileposts. 
o Pavement Dimensions – Values including length, width, and/or area 
o Pavement Type – The material that comprises, at a minimum, the pavement surface. 
o Construction History – Details of the latest maintenance and rehabilitation treatments 

and construction date, and, if possible, original construction dates and additional 
maintenance and rehabilitation records. 

o Functional Classifications – Type of service the roadway was intended to provide (e.g., 
arterial, collector, or local/residential).   

o Traffic Information – Details on average daily traffic (ADT) and truck traffic. 
o Layer Thicknesses – All the thicknesses of the layers above subgrade.  
o Subgrade Information – Type and material classification.  
o Drainage Characteristics – Occurrence of curb and gutter or ditches and related details.  
o Ownership information – Details on jurisdiction.   
o Shoulder Data – Shoulder type and width.    
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 NDOT should consider purchasing equipment and training individuals in the Roads Department 
on how to perform some of the pavement mitigation activities (specifically crack sealing, 
patching and applying seal coats) along with a pavement marking/striping machine. These 
activities are crucial in extending the pavement lifespan and preventing further water infiltration 
and subgrade damage/failures.  
 

 Since the overall BIA maintenance program will remain the same and the DOI-TPA funding will 
remain in their control, the NDOT PMSP maintenance project recommendations will need to be 
coordinated with the BIA on a quarterly basis. In an effort to utilize funding to its highest 
potential, the NDOT PMSP will assign pavement maintenance activities to the BIA in which they 
already have existing equipment and labor skill sets to complete. NDOT and BIA will have to 
coordinate the completion of maintenance activities with each other so the independent 
management systems can be updated appropriately. 
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N2 Field Review, Suggested Mitigations and Photos 

Field Review 
 The roadway appears to be in good condition.  
 North, two, 12’ driving lanes and 2’8” shoulders (MP 0 – MP 22.6).  
 The project corridor has several distinct pavement conditions with a large stretch of unpaved 

roadway on the south end. The paved portions of N2 fall on the middle and north sections. 
o South end from N71/reservation boundary (MP 0) north to the AZ 99 intersection is 

approximately 15.1 miles of dirt graded roadway. 
o Middle segment = N2 combines with AZ 99 and N15 for approximately 4 miles of paved 

roadway. It is assumed that NDOT does not have maintenance responsibility for the AZ 
99 section and ADOT does. The 0.75 length on N15 is handled in a separate field review. 

o North end from the N15 intersection near Leupp (MP 0) north to the Hopi Reservation 
boundary (MP 22.6).  

 This appears to be the portion of roadway within the BIA DMR, but the lengths 
do not match. The BIA records may include portion of N2 within the Hopi 
Reservation.  

 The bottom lift of asphalt appears to be 2.5” thick. The top overlay lift of asphalt appears to be 
1” thick. Not sure if there are additional lifts below these. 

 RIFDS indicates an age of 28 to 59, this appears to be correct.  
 The BIA DMR shows two listings for N5. This should be fixed by the BIA. 

o Type 5 Bitumenous > 2” = 9.3 miles long 
o Type 4 Bitumenous < 2” = 20.6 miles long 
o Suggest using Type 5 Bitumenous > 2” = 22.6 miles long 

 RIFDS indicates a PCI of 38 to 70.  
o The conditions observed do not indicate a PCI condition of 38. See following photos. 
o Suggest modifying roadway PCI value to 70 as the majority of the pavement is still in 

GOOD condition. The distress areas noted below can be considered FAIR condition with 
a PCI of 50.  

 The pavement evaluation indicated the following characteristics: 
o North, MP 0 – 22.6 = signs of minor longitudinal/block cracking, 40’-50’ spaced 

transverse cracking with fairly decent striping, pavement is slightly fading in color. Some 
weeds are growing into the cracks on the shoulders. Some previous crack sealing 
completed on some of the cracks. 

 Some bad areas/distresses (approximately 8 locations) were noted along the 
corridor at MP 6.2, 6.6, 11.5-11.6, 12.2, 15.9, 18, 19.3. 

o North, MP 13.2 – 13.9 and MP 14.9 – 15.2 = a newer overlay was completed for these 
two short stretches of roadway. Most likely a previous maintenance effort.  

o The N2 roadway section includes reflective pavement markers (milled or glued) on the 
center and shoulder stripes. Replacing these markers should be accounted for in any 
maintenance operations.  
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Suggested Mitigations 
 No mitigations are recommended at this time. NDOT has indicated that there is a maintenance 

agreement with the Hopi Reservation for this portion of road.  
 

Photos 
 Field review photos taken on August 3, 2018. 
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N5 Field Review, Suggested Mitigations and Photos 

Field Review 
 The roadway starts at the US 491 intersection (MP 0) and is in good condition. Two, 12’ driving 

lanes and 5’ shoulders (MP 0 – MP 11). The shoulder width reduces to 2’ at MP 11.  
 The top lift of asphalt appears to be 2” to 2.5” thick. Not sure if there are additional lifts below 

this. 
 RIFDS indicates an age of 38 to 46, this appears to be incorrect.  
 The BIA DMR shows two listings for N5. This should be fixed by the BIA. 

o Type 5 Bitumenous > 2” = 15.0 miles long 
o Type 4 Bitumenous < 2” = 11.6 miles long 
o Suggest using Type 5 Bitumenous > 2” = 27.4 miles long 

 RIFDS indicates a PCI of 30.  
o The conditions observed do not indicate a PCI condition of 30. See following photos. 
o Suggest modifying roadway PCI value to 70 - 80 as the majority of the pavement is still in 

GOOD to VERY GOOD condition. The distress areas noted below can be considered FAIR 
condition with a PCI in the mid 40s.  

 The pavement evaluation indicated the following characteristics: 
o MP 0 – 11 = signs of minor longitudinal cracking with fairly decent striping, pavement is 

slightly fading in color. 
 Some bad areas/distresses (approximately 4 locations) were noted along the 

corridor at MP 1.5, 4, 13 (2 total). 
o MP 11 – MP 19 = roadway subgrade issues exist, multiple distress locations and BIA 

cutouts. 
 MP 16.5 = BIA cutout section (approximately 75 feet long) is extremely bumpy 

and is a safety hazard. 
 Some bad areas/distresses (approximately 3 locations) were noted along the 

corridor at MP 15.5, 16.9 & 17.5. 
o MP 19 – 27.4 = signs of minor longitudinal cracking with fairly decent striping, pavement 

is slightly fading in color. 
 One bad area/distress was noted along the corridor at MP 22.5. 

Suggested Mitigations 
 MP 0 – 12.5 and MP 19 – MP 27.4 = Fog seal and new striping. 
 MP 12.5 – 19 = Full depth pavement recycling at the distress areas (assume length 30% of total = 

2 miles). 

Photos 
 Field review photos taken on April 24, 2018. 
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N0007 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in poor to very good condition depending on the location. 
 The project corridor has several distinct pavement conditions with a large stretch of unpaved 

roadway in between. The paved portions of N7 fall on the south and north sections and have 
separate mileposts for each which makes it very difficult to keep records/data on. 

o South end from N12 (MP 0) to Sawmill, AZ (MP 16). 
 This appears to be the portion of roadway within the BIA DMR. 
 Due to time/daylight limitations, this portion of the road was not field reviewed.  

o Middle segment = approximately 25 miles of dirt graded roadway. 
o North end from US 191 (MP 0) to south end of Canyon de Chelly Monument (MP 10.2). 

 It should be noted that from MP 2.4 to MP 10.2, the roadway is in VERY GOOD 
condition and appears to be chip seal overlaid by the National Park Service.  

 South - two, 12’ driving lanes and 4’ shoulders (based on Google Earth measurement and RIFDS 
data). 

 North (MP 0 – 0.35) - four, 12’ driving lanes, one, 12’ center turn lane, 2’-6’ shoulders with offset 
sidewalks on both sides. 

 North (MP 0.35 – 2.4) - four, 12’ driving lanes, no shoulders with curb and gutter and sidewalks 
on both sides. 

 A lift thickness was not measured. 
 RIFDS indicates an age of 7-39, this appears to be correct for the majority of the road. It is 

assumed the 7 year pavement is within the National Park. 
 The BIA DMR project length is showing 15.9 miles, which would match it to the south end 

section.  
 RIFDS indicates a PCI of 30-70.  

o The conditions observed are as follows. See following photos. 
 South end, MP 0 - 15, PCI of 50 (based on Google Earth imagery) 
 South end, MP 15 – 16, PCI of 30 
 North end, MP 0 – 2.4, PCI of 50 
 North end, MP 2.4 – 10.2, PCI of 80 

 The pavement evaluation indicated the following characteristics: 
o North and South, faded asphalt color. 
o Prior maintenance efforts include crack sealing and chip seal (north end, MP 2.4 – 10.2).  
o Minor potholes, block, transverse and longitudinal cracking.  
o South end, MP 15 – 16, severe deterioration of pavement and past overlays. 
o One bad areas/distress was noted along the corridor at MP 2. 

Suggested Mitigations 
 South end, MP 0 – 15 

o Crack seal, seal coat and striping. 
 South end, MP 15 – 16 

o Patching, mill, major structure overlay and striping. 
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 North end, MP 0 – 2.4 
o Patching and removal and replace the pavement distress areas.  
o Mill and minor inlay. 
o Striping. 

Photos 
 Field review photos taken on July 17, 2018. 
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N0009 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway is in extremely good condition. Two, 12’ driving lanes and 4’ to 5’ shoulders. 
 The top lift of asphalt appears to be 2” thick. Not sure if there are additional lifts below this, but 

BIA project history would indicate the section is thicker than this.  
 RIFDS indicates an age of 7 to 59, the upper value appears to be incorrect. More like 7 to 15. 
 The BIA DMR shows two listings for N9. This should be fixed by the BIA. 

o Type 5 Bitumenous > 2” = 29.5 miles long 
o Type 4 Bitumenous < 2” = 37.9 miles long 
o Suggest using Type 5 Bitumenous > 2” = 39.6 miles long 

 The project corridor has three distinct pavement conditions based on the BIA projects that were 
completed. The end projects were completed first and then the middle.  

o MP 0 – 20 = 2nd oldest pavement 
o MP 20 - 30 = newest pavement 

 MP 30 falls approximately at the N52 Dalton Pass road intersection 
o MP 30 – 39 = oldest pavement 

 RIFDS indicates a PCI of 30 - 70.  
o The conditions observed do not indicate a PCI condition of 30. See following photos. 
o Suggest modifying roadway PCI value to 60 - 80 as the majority of the pavement is still in 

GOOD to VERY GOOD condition. The distress areas noted below can be considered FAIR 
condition with a PCI in the mid 40s.  

 The pavement evaluation indicated the following characteristics: 
o MP 0 - 20 = minor potholing, signs of longitudinal cracking, the OGFC layer is raveling 

pretty bad in areas (specifically around the centerline stripe) 
 Some bad areas/distresses (approximately 7 locations) were noted along the 

corridor at MP 0.5, 6, 5.5, 7 (2 total), 13.5, 14.5. 
o MP 20 - 30 = pavement is fading in color 
o MP 30 - 39 = this section of road has already had pavement maintenance consisting  of 

crack sealing and a microsurface type overlay 
 Some bad areas/distresses (approximately 5 locations) were noted along the 

corridor at MP 31, 32.3, 33, 35.5, 37. 

Suggested Mitigations 
 MP 0 - 20 = Spot patching and removal and replace the pavement distress areas. Remove and 

replace the OGFC layer.  
o Assume 100 feet of pavement removal for each distress area.  

 MP 20 - 30 = Fog seal only. 
 MP 30 – 39 = Spot patching and removal and replace the pavement distress areas. Place a minor 

2” thick structural overlay and new OGFC. Overlay will require milling at edges within the 1.25 
mile long curb and gutter section in Crownpoint. 

 Restripe. 

Photos 
o Field review photos taken on April 5, 2018. 
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N15 Field Review, Suggested Mitigations and Photos 

Field Review 

 This road was not part of the pavement review list, but was a request from Darryl Bradley to 
complete a review from AZ 99 to Indian Wells. The roadway was eliminated as there was 
already a 2018-2022 TTIP project shown for the road (which was further east of this section).  

 The pavement review started on the west end (MP 15.5) where the N2 intersection is located 
and proceeded east to just past Indian Wells for 54 miles (MP 69.5) until N15 intersects with AZ 
77/N6.  

 The roadway appears to be in fair to good condition.  
 A lift thickness was not measured.  
 RIFDS indicates an age range of 7 to 59, the lower value of 7 appears to be correct for the 

majority of the road from AZ99 to AZ87, then the age appears to be closer to 28 from AZ87 to 
N6.  

 The BIA DMR project length is showing 67.4 miles, the section reviewed for this report was only 
54 miles. 

 RIFDS indicates a PCI of 30 to 70.  
o The conditions observed indicate a PCI condition of 70 is appropriate for MP 15.5 – 36.1. 

The PCI value for MP 36.1 – 69.5 is closer to 60. See following photos. 
 The project corridor has two distinct pavement evaluation conditions.  

o MP 15.5 – 36.1 = pavement in good condition with minor cracking. 
 Two, 12’ driving lanes and 4’ shoulders. 
 Minor transverse and longitudinal cracking. 
 Some bad areas/distresses (approximately 3 locations) were noted along the 

corridor at MP 22.1-22.3. 
 Prior maintenance efforts include crack sealing. 

o MP 36.1 – 69.5 = pavement is older and in fair condition with a chip seal overlay. Weeds 
are forming in the cracks and on the shoulders. 

 Two, 12’ driving lanes and 3.5’ shoulders. Faded asphalt color. 
 Potholes, block, transverse and longitudinal cracking. 
 Some bad areas/distresses (approximately 10 locations) were noted along the 

corridor at MP 38.4, 39.3, 39.7, 40.3, 41.6, 53.6, 55.2, 56.2, 66.3, 68.8. 
 Prior maintenance efforts include crack sealing, pothole repair and chip seal 

overlay. 

Suggested Mitigations 
 Crack sealing, patching and spraying weed killer on the shoulders. 

Photos 
 Field review photos taken on August 3, 2018. 
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N41 Field Review, Suggested Mitigations and Photos 

Field Review 
 The roadway appears to be in fair to good condition.  
 The project corridor has several distinct pavement conditions with a large stretch of unpaved 

roadway in between. The paved portions of N41 fall on the south and north sections and have 
separate mileposts for each which makes it very difficult to keep records/data on. 

o North end from US 160 (MP 0) south to past the Peabody Coal/Black Mesa Mine access 
points (MP 12.9). 

o Middle segment = approximately 11.2 miles of dirt graded roadway. 
o South end from N4 near Pinon (MP 0) north to past Forest Lake (MP 21).  

 This appears to be the portion of roadway within the BIA DMR. 
 North - two, 12’ driving lanes and 2’ shoulders. 
 South - two, 12’ driving lanes and 1’ shoulders. 
 The top lift of asphalt appears to be 3” thick. Not sure if there are additional lifts below this. 
 RIFDS indicates an age of 21-59, this appears to be correct for the majority of the road. 
 The BIA DMR project length is showing 21.3 miles, whereas the actual overall length of both 

segments is 33.9 miles. 
 The project corridor has two distinct pavement conditions.  

o North, MP 0 – 12.9 = pavement in fair condition with at least three repair areas. Some 
sections of the roadway have had a seal coat. There is a large amount of truck traffic on 
this portion gaining access to the mines.  

o South, MP 0 – 21 = pavement in fair condition with several sections that had overlays. 
 RIFDS indicates a PCI of 53-68.  

o The conditions observed indicate a lower PCI condition of 40-50. See following photos. 
o Suggest modifying roadway PCI value to 40-50. Some of the distress areas can be 

considered VERY POOR condition with a PCI in the 20s.  
 The pavement evaluation indicated the following characteristics: 

o Faded asphalt color. Striping is poor to nonexistent in some areas. 
o Prior maintenance efforts include crack sealing, pothole repair, seal coat, minor overlays 

and major reconstruction repair areas. The intersection with US 160 appears to have 
had multiple overlays.  

o Significant number of potholes, block, transverse, longitudinal and alligator cracking. 
o North – a large number of bad areas/distresses (approximately 35 locations) were noted 

along the corridor at MP 0.8-1.0, 2.1, 2.5, 3.4-3.5, 3.6, 4.0-4.4, 4.7-4.8, 5.0-5.1, 5.8-5.9, 
6.7, 6.9, 7.1-7.2, 7.5, 9.4-9.6, 9.8-10.1, 11.4, 11.7, 12.0, 12.1, 12.5. 

o South – a large number of bad areas/distresses (approximately 19 locations) were noted 
along the corridor at MP 0.8-0.9, 1.2, 1.4, 2.0, 2.4, 4.2, 5.3, 5.9-6.0, 11.2, 11.5, 14.4, 
15.1, 15.3, 15.5-15.6, 19.9-20.0. 

o South – MP 20.6-20.7 has sediment on the road indicting a drainage issue at the bridge 
crossing that should be looked into.  

o South – MP 8.8, Arrow Indian Contractors was completing a crack seal operation in this 
area on the day of the field review.  
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Suggested Mitigations 
 North, MP 0 – 12.9 

o Patching, mill and major structure overlay.  
 South, MP 0 – 21 

o Patching and removal and replace the pavement distress areas.  
o Minor overlay. 

 Restripe. 

Photos 
 Field review photos taken on August 2, 2018. 
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N0049 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in fair to good condition. Two, 12’ driving lanes and 2’ shoulders. 
 The top lift of asphalt appears to be 2” thick. Not sure if there are additional lifts below this. 
 RIFDS indicates an age of 59, this appears to be incorrect. 
 The BIA DMR project length is showing 12 miles (actual length is closer to 12.5 miles). 
 RIFDS indicates a PCI of 30.  

o The conditions observed do not indicate a PCI condition of 30. See following photos. 
o Suggest modifying roadway PCI value to 50-60 as the majority of the pavement is still in 

FAIR to GOOD condition. The distress areas noted below can be considered POOR 
condition with a PCI in the upper 30s.  

 The pavement evaluation indicated the following characteristics: 
o Faded asphalt color 
o Minor potholes and spotty longitudinal cracking 
o Some bad areas/distresses (approximately 12 locations) were noted along the corridor 

at MP 12.5, 13, 13.5, 13.7 (2 total), 15, 15.5, 16.5, 17, 20, 21 (2 total). 

Suggested Mitigations 
 Spot patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Crack seal and fog seal the entire project length. 
 Restripe. 

Photos 
 Field review photos taken on April 5, 2018. 
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N0060 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in very poor to poor condition. Two, 11’ driving lanes and no 
shoulders. 

 The asphalt appears to be 3” thick (2 – 1.5” lifts).  
 RIFDS indicates an age of 15 to 26, this appears to be incorrect. 
 The BIA DMR project length is showing 25.1 miles, which matches the field review length. 
 RIFDS indicates a PCI of 50 - 60.  

o The conditions observed do not indicate a PCI condition of 50-60. See following photos. 
o Suggest modifying roadway PCI value to 25-35 as the majority of the pavement is in 

POOR condition.  
 The pavement evaluation indicated the following characteristics: 

o Faded asphalt color. Bleeding in the wheel path areas. 
o Major potholes, heavy rutting, loss of pavement edge, longitudinal, transverse, block 

and alligator cracking. 
o MP 1.5 & 6.4 – ponding and sediment buildup on the road indicates a drainage issue 

that should be corrected.  
o Some bad areas/distresses (approximately 19 locations) were noted along the corridor 

at MP 0.8, 1.3, 3.8, 7.0, 7.7, 7.9, 9.7, 12.2, 13.4-13.5, 14.0, 14.2, 16.5, 17.9, 18.0, 19.3, 
21.6-21.7, 22. 

o Prior maintenance efforts include crack sealing, pothole repair and fog seal. 

Suggested Mitigations 
 Patching, repair of distress areas and major structure overlay.  
 Restripe. 

Photos 
 Field review photos taken on August 3, 2018. 
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N474 Field Review, Suggested Mitigations and Photos 

Field Review 

 This road was not part of the pavement review list, but was a request from Darryl Bradley to 
complete. The roadway was eliminated as there was already a 2018-2022 TTIP project shown 
for the road. The section of road evaluated fell directly south of the TTIP project. 

 The pavement review started on the north end (MP 0) where the N474(4) project BOP is located 
and proceeded south past Ojo Encino for 23.1 miles until the N474 intersected with NM 197.  

 The roadway appears to be in fair condition. Two, 11’ driving lanes and 2’ shoulders. At 
approximately MP 12.7, the shoulders and striping went away. 

 A lift thickness was not measured. The pavement section appears to be chip seal. 
 RIFDS indicates an age of 42, this appears to be correct for the majority of the road. 
 The BIA DMR project length is showing 11.9 miles, whereas the actual length is 23.1 miles. 
 The project corridor has three distinct pavement conditions.  

o MP 0 – 10.3 = pavement in fair condition with one repair area and several (up to six) 
roller coaster areas 

o MP 10.3 – 12.7 = pavement in fair condition with four previous BIA repair areas 
o MP 12.7 – 23.1 = pavement in very poor condition with extensive patching and no 

visible striping 
 RIFDS indicates a PCI of 43.  

o The conditions observed indicate a PCI condition of 20-43. See following photos. 
o Suggest modifying roadway PCI value to 20-43 based on the sections noted above. Some 

of the distress areas in the south section can be considered VERY POOR condition with a 
PCI in the 20s.  

 The pavement evaluation indicated the following characteristics: 
o Faded asphalt color. 
o Prior maintenance efforts include crack sealing, pothole repair and major reconstruction 

repair areas.  
o Significant number of potholes, block, transverse, longitudinal and alligator cracking. 
o The number of bad areas/distresses wasn’t noted as the amount was too large. 

Suggested Mitigations 
 Patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Crack seal and minor structure overlay for MP 0 – 12.7. 
 Major overlay of pavement from MP 12.7 – 23.1. 
 Restripe. 

Photos 
 Field review photos taken on July 19, 2018. 
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N3005 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in fair to poor condition. Two, 12’ driving lanes and 1’ shoulders. 
 A lift thickness was not measured. 
 RIFDS indicates an age of 28 - 59, this appears to be incorrect. 
 The BIA DMR project length is showing 13.9 miles (actual length is closer to 14.1 miles). 
 RIFDS indicates a PCI of 66.  

o The conditions observed do not indicate a PCI condition of 66. See following photos. 
o Suggest modifying roadway PCI value to 30-50 as the majority of the pavement is in 

POOR to FAIR condition. The distress areas noted below can be considered POOR 
condition with a PCI in the 30s.  

 The pavement evaluation indicated the following characteristics: 
o Faded asphalt color. 
o Minor potholes, block, transverse, longitudinal and alligator cracking. 
o Some bad areas/distresses (approximately 8 locations) were noted along the corridor at 

MP 1.7-2.1, 3.9, 4.8, 6.7-6.8, 12, 12.2, 12.4, 13.6. 

Suggested Mitigations 
 Patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Crack seal and minor structure overlay the entire project length. 
 Restripe. 

Photos 
 Field review photos taken on April 26, 2018. 
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N4017 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in good condition. Two, 11’ driving lanes and 2’ shoulders. 
 A lift thickness was not measured. 
 RIFDS indicates an age of 26, this appears to be correct for the majority of the road. 
 The BIA DMR project length is showing 9.7 miles (actual length is closer to 9.6 miles). 
 The project corridor has two distinct pavement conditions. The split falls at the intersection of 

county road 7010.  
o MP 0 – 6.5 = oldest pavement in poor condition 
o MP 6.5 – 9.6 = newer pavement in good condition 

 RIFDS indicates a PCI of 60.  
o The conditions observed do not indicate a PCI condition of 60. See following photos. 
o Suggest modifying roadway PCI value to 30 and 70 based on the sections noted above. 

Some of the distress areas in the south section can be considered VERY POOR condition 
with a PCI in the 20s.  

 The pavement evaluation indicated the following characteristics: 
o Faded asphalt color. 
o Prior maintenance efforts include crack sealing and chip seal.  
o Minor potholes, block, transverse, longitudinal and alligator cracking. 
o Some bad areas/distresses (approximately 15 locations) were noted along the corridor 

at MP 0.1 (2 total), 0.4, 0.6, 0.7, 0.8, 0.9, 1.0, 3.2 (2 total), 3.25, 3.3, 3.4, 3.5, 3.9. 

Suggested Mitigations 
 Patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Crack seal and minor structure overlay for MP 0 - 6.5. 
 Restripe. 

Photos 
 Field review photos taken on July 19, 2018. 
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N4065 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in good condition. Two, 11’8” driving lanes and 4’ shoulders. The 
typical section changes at MP 7.5 and the shoulders disappeared.  

 A lift thickness was not measured. 
 RIFDS indicates an age of 16 - 59, this appears to be incorrect. 
 The BIA DMR project length is showing 15.3 miles (actual length is closer to 15.2 miles). 
 RIFDS indicates a PCI of 44-70.  

o The conditions observed do not indicate a PCI condition of 44. See following photos. 
o Suggest modifying roadway PCI value to 60-70 as the majority of the pavement is in 

GOOD condition.  
 The pavement evaluation indicated the following characteristics: 

o Faded asphalt color. Striping in bad condition. 
o Weeds were starting to encroach into the cracks on the shoulders.  
o The prairie dog population is creating potholes on the corridor by them burrowing 

underneath the pavement edges. 
o Minor potholes, transverse (25’ – 90’ spacing) and longitudinal cracking. 
o Previous crack sealing has been completed on the corridor, but not for all cracks. 
o The BIA was actually working on this road when the field review occurred. They were 

placing cold asphalt patching along the roadway. 
o Some bad areas/distresses (approximately 4 locations) were noted along the corridor at 

MP 1.8, 2.3-2.5, 3.2, 3.8. 

Suggested Mitigations 
 Review and determine an environmentally safe mitigation for removing the prairie dogs living 

along the edge of the road.  
 Patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Crack seal and fog seal the entire project length. 
 Apply weed killer to the shoulders.  
 Restripe. 

Photos 
 Field review photos taken on July 19, 2018. 
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N5000 Field Review, Suggested Mitigations and Photos 

Field Review 

 The first +/- 11.5 miles of N5000 (from NM 134 to N5001) is a rough graded, dirt roadway with a 
good portion being extremely difficult, rocky/mountainous terrain. 

 The paved portion of roadway starts at the N5001 intersection (MP 0) and is in good condition. 
Two, 12’ driving lanes and no shoulders. This 3.6 mile section appears to be a chip seal.  

 At MP 3.6 (about ½ mile north of the N19 intersection), the paved roadway appears to be 
recently reconstructed and paved. Two, 12’ driving lanes and 2’ shoulders. A lift thickness was 
not measured. 

 RIFDS indicates an age of 10 to 28. The northern paved portion appears to be younger than 10 
years old.  

 The BIA DMR project length is showing 14.2 miles, which field review agrees with. This conflicts 
with the MP signing as there was a MP 16 marker near the EOP/Sanostee Day School. 

 RIFDS indicates a PCI of 68 - 70.  
o The conditions observed agree with the noted PCI values. See following photos. 

 The pavement evaluation indicated the following characteristics: 
o MP 0 – 3.6 = signs of longitudinal/transverse cracking with faded striping 
o MP 3.6 to 14.4 = signs of minor longitudinal cracking with fairly decent striping, 

pavement is slightly fading in color 
 MP 13.5 has a rougher ride (not as smooth) 

Suggested Mitigations 
 MP 0 – 3.6 = New striping only. 
 MP 3.6 – 14.4 = Defer any maintenance at this time. 

Photos 
 Field review photos taken on April 19, 2018. 
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N5068 Field Review, Suggested Mitigations and Photos 

Field Review 

 The roadway appears to be in good condition. Two, 12’ driving lanes and 1.5’ average shoulders.  
 Previous maintenance indicates a 2” thick, double-chip seal overlay. The underlying pavement 

thickness was not measured. 
 RIFDS indicates an age of 39, this appears to be correct. 
 The BIA DMR project length is showing 10.6 miles (actual length is closer to 12.5 miles). 
 RIFDS indicates a PCI of 68.  

o The conditions observed confirm the PCI value of 68. See following photos. 
 The pavement evaluation indicated the following characteristics: 

o Faded asphalt color. Striping in bad condition. 
o Weeds were starting to encroach into the cracks on the shoulders.  
o Minor transverse, block and longitudinal cracking. 
o Previous crack sealing has been completed on the corridor, but not for all cracks. The 

intersection with UT162 was previously fog sealed. 
o A large number of bad areas/distresses (approximately 40 locations) were noted along 

the corridor at MP 1.4, 1.7, 2, 3, 3.3, 4.2, 4.4-4.6, 5-5.3, 5.9-6, 6.3-6.5, 6.8-6.9, 7.8, 8-8.1, 
8.3-8.5, 8.7-8.8, 8.9-9, 9.3-9.5, 9.7, 10.4-10.5, 10.7-10.8, 11-11.1, 11.9. 

Suggested Mitigations 
 Patching and removal and replace the pavement distress areas.  

o Assume 100 feet of pavement removal for each distress area.  
 Microsurface overlay the entire project length. 
 Apply weed killer to the shoulders.  
 Restripe. 

Photos 
 Field review photos taken on August 14, 2018. 
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N5099 Field Review, Suggested Mitigations and Photos 

Field Review 
 The roadway appears to be in poor to fair condition. Two 13’ driving lanes and no shoulders. 

Striping consists of only a centerline stripe. 
 The project corridor has two distinct pavement conditions. 

o South end from N5068 (MP 0) to MP 14.1. 
 MP 12.0 -12.3 – this section of road is no longer paved, but has reverted back to 

an aggregate base pavement section. 
o Middle segment from MP 14.1 – 17.6. 

 This 3.5 mile segment was recently reconstructed by San Juan County. 
 The reason behind this specific area being reconstructed is unknown, but it 

could be related to the deteriorating pavement and drainage issues with the 
Alkali Canyon arroyo/crossing. 

o North end from MP 17.6 – 20.2 (ends at the UT 262 intersection). 
 Previous maintenance indicates a 2” thick, double-chip seal overlay. The underlying pavement 

thickness was not measured. 
 RIFDS indicates an age of 17 to 28, this appears to be incorrect as the pavement is much older. 
 The BIA DMR project length is showing 20.2 miles which matches the field review. 
 RIFDS indicates a PCI of 50-68.  

o The conditions observed indicate a PCI condition of 30-40 for MP 0 – 14.1 and MP 17.6-
20.2. See following photos. 

o Suggest modifying roadway PCI value to 30-40 based on the sections noted above. Some 
of the distress areas can be considered VERY POOR condition with a PCI in the 20s.  

o The conditions observed indicate a PCI condition of 100 for MP 14.1 - 17.6 base on the 
recent construction. See following photos. 

 The pavement evaluation indicated the following characteristics: 
o Faded asphalt color. Striping in bad condition. 
o Large number of potholes, transverse, block, longitudinal and alligator cracking. 
o Previous patching and crack sealing has been completed on the corridor, but not for all 

locations. 
o A large number of bad areas/distresses (approximately 26 locations) were noted along 

the corridor at MP 0.0, 0.2, 0.4, 1.2, 2.8, 3, 3.5-3.8, 4, 6, 9.9, 12.6, 12.8, 13.1, 13.4, 18.7-
19.6. 

Suggested Mitigations 
 Patching and removal and replace the pavement distress areas and MP 12 – 12.3. 

o Assume 100 feet of pavement removal for each distress area.  
 Microsurface overlay the project length with the exception of MP 14.1 – 17.6. 
 Restripe. 

Photos 
 Field review photos taken on August 14, 2018. 
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APPENDIX C



January 9, 2018 Interview with Tom Kratochvil (NMDOT District 3 Maintenance 
Engineer) on the NMDOT Pavement Management procedures/details. 

 Do you have a formal document for your pavement management program? 
o We have downloaded the New Mexico Department of Transportation's 

Pavement Maintenance Manual – 2007 edition  
o Is this document still used by the NMDOT? 

 It is still a reference, but there is a new document that the NMDOT 
uses now. It is refered to as a MMS Manual (formerly HMMS).  

 Tom K. will provide DDM with an electronic copy of the file.  
  

 What data do you collect? 
o Old method of data collection consisted of sending out the construction crew 

staff during the winter and evaluating the pavement within the district. They 
would collect pavement data on a 1/10th segment for each mile of roadway.  

o Talk with Jeff Mann at NMDOT Pavement Design about their recent 
conversion to using GPR vans. The data collection technology was 
purchased from Mandli. DDM to set up meeting. 

 
  Do you have any preferred methods of maintenance? Or any you don’t like? 

o Fog Seal, Crack Seal, Overlay, Mill and Fill 
o Microsurfacing is not a good application to use as just an overlay. You can 

use it for rutting and leveling areas, but it should have an overlay. Never use 
as an overlay/topcoat. 
  

 Do you like to follow a specific pavement life cycle for specific maintenance 
activities? 

o Pavement maintenance cycles are dependent on the road location (weather 
and traffic type/movements). There are areas of the state that have extreme 
weather cycle patterns that will increase the pavement deterioration rate. One 
noted to be near I-40 at the Continental Divide (referred to as The Top of the 
World).  

o 3-5 years: Fog seal the pavement. This cycle can be repeated if no other 
issues present themselves.  

 The timeframe for the initial application depends on the original mix 
design (low <5% oil content = 2-3 years, higher oil content 6% = 3-5 
years). 

 Fog seals don’t work as well with OGFC as it slowly fills the voids and 
prevents the capability of OGFC to shed water.  

o > 5 years: Crack seal (when cracking starts to appear).  
 Don’t let the cracks get too big as you will need to spend more effort 

in getting them filled. May have to route them.   
o 7-8 years (approximately 2 years after the crack seal): Thin overlay.  

 This can be a new OGFC layer or Novachip. Novachip is not a good 
application if there are wide cracks present. 

o 10-15 years: Mill and inlay. 
 The milling depth should leave at least 1½” - 2” of asphalt material 

behind so as not to damage it.  
 If you have a thin asphalt section, then you make have to mill a small 

amount and overlay with a thicker section, which in turn raises the 



profile of your roadway. Doing this can have negative impacts to your 
pavement taper, guardrail/CWB installations, culverts and bridge 
clearances.  

 If you don’t have enough material and have to take it all off, then you 
will have to reshape and compact the subgrade before placing the 
new asphalt back on.  

o Full depth in-place (hot/cold) reclamation options are out there if the 
pavement section or deterioration does not allow for mill and inlay.  

 HIR: This process requires an overlay or chip seal once it’s done. 
 Cutler: This is a one-shot process that does not require a follow-up 

application. More preferable.  
 

 Do you use any specific software?  
o Talk with Jeff Mann at NMDOT Pavement Design about their pavement 

management software. It has been fairly accurate in predicting the need for 
future projects. DDM to set up meeting. 
 

 Is there a good database out there to develop rough costs for budgeting 
maintenance activities? 

o NMDOT uses price agreements to complete their maintenance work. Tom K. 
provided the location on the NMDOT website for them. 

o Tom K. uses a rough budget amount of $130k per lane-mile for a 2 ½” thick 
mill and fill. 
 

 Other topics discussed: 
o When placing asphalt (new or overlay), it is always better to require the 

contractor to place multiple lifts (2 – 1½” lifts are better than 1 - 3” lift). Each 
additional lift of asphalt allows the contractor to level out rough areas from the 
subgrade and provide a smoother riding surface.  

o Funding splits: NMDOT understands the need to spread out the maintenance 
funding equally, but a straight split does not always work out. They tried a 
funding split idea where two regions got a minimum 1/3 split of funding. The 
remaining 1/3 split was placed in the middle for the two regions to compete 
for it. Significantly regional projects and/or project readiness were factors in 
getting the final 1/3 funding amount.  

 



January 22, 2018 Interview with Jeff Mann, Shawn Romero and Phillip Montoya 
(NMDOT Pavement Section) on the NMDOT Pavement Management 
procedures/details. 

 Do you have a formal document for your pavement management program? 
o NMDOT is regulated by FHWA’s 23 CFR requirements.  
o NMDOT has created a PMS Engineering Configuration Manual that follows 

the FHWA’s Distress Identification Manual (FHWA-HRT-13-092) dated May 
2014. 

 Jeff asked that Wilson & Company submit an IPRA request to get 
a copy of the NMDOT’s pavement manual. 

o Jeff and Shawn pulled out several hard copy publications that they suggested 
for reference documents.  

 FHWA Distress Identification Manual 13092 May 2014 
 FHWA Guidelines for the Preservation of High-Traffic-Volume 

Roadways 14487 2011 
 FHWA Reformulated Pavement Remaining Services Life Framework 

Manual 13038 Nov 2013 
 NCHRP 501 - Pavement Management Systems - Putting Data to 

Work 
 Selecting a Preventative Maintenance Treatment for Flexible 

Pavements by Hicks/Seeds 
 

 What data do you collect? 
o Old method of data collection consisted of using the NM State and UNM 

summer interns to collect data. They would collect pavement data on a 1/10th 
segment for each mile of roadway.  

o NMDOT started a database in 2012 for the pavement data. 
o In 2013, NMDOT started collecting pavement data electronically using 

consultants. 
 15,000 lane-miles/year 

 They only collect the right lane on multi-lane roadways 
 All the NHS / year 
 ½ of the non-NHS /year 

 Rough cost to complete this effort is $85 - $90 / lane mile  
 

 Do you use any specific software?  
o The NMDOT started using Agile Assets software platform in 2013. 
o https://www.agileassets.com/ 

 
 Other topics discussed: 

o Jeff indicated that a pavement evaluation number of 50 or lower may warrant 
subsurface investigation before applying any specific mitigation for pavement 
maintenance.  

o They provided a graphic display of a Recycling Project Type Selection Guide 
(see next page). 

 

  



 

 



APPENDIX D



November 02, 2017 Interview with BJ Gottlieb (City of Rio Rancho’s City 
Engineer) was interviewed on 11/02/17 in regards to the City’s pavement 
management system.  

 
BJ developed the City’s program back in 2008 and has been managing it since then. He is 
extremely knowledgeable in the overall process and the MicroPaver (also known as Paver) 
software in which they use.  
 

 Do you have a formal document for your pavement management program? 
o Yes, it is a brief document (6 pages) that helps explain the program to the 

elected officials. It also provides background on how projects are selected. 
o BJ provided Wilson & Company with an electronic copy. 

 What data do you collect? 
o The first time they collected data, it took 3 staff together one year to complete 

450 miles of pavement evaluation. 
o The evaluations are now split up into the council districts (6 total) and there are 2 

staff that will complete updated pavement evaluations (one district per year) from 
May to September on a part-time basis (one 4-hour day per week).  

 Do you have any preferred methods of maintenance? 
o Not really. I like them all as long as they are applied correctly. 
o The best approach is to have a 5-year cycle of improvements on a section of 

roadway (understanding that funding may limit this). 
 Did the CORR research options before buying the software you use?  
o Yes, the MicroPaver software was selected because of the low subscription cost 

and the stable network from which it was developed. The US Army Corp of 
Engineers will always be around to provide software updates, answer questions 
and provide training. 

o Scott McDonald with Farnsworth in Pueblo, CO serves as technical support for 
MicroPaver. 

 Is the MicroPaver software user-friendly? 
o Yes 
o There are two books that can be purchased for the MicroPaver software. The 

Field Inspector book explains the data collection very well. 
o DDM Note: I was able to find an electronic version of the Paver 7.0 User 

Manual on the internet. 
 What kind of outputs does it allow? 
o Tables and graphs. These are good for the engineers, but they need to be 

massaged to show the public and/or politicians. 
o Results for sections of road may need to be evaluated if they have differing 

conditions. Program will try to apply one type of improvement for the whole 
section.  

o The output can also be imported into GIS. You just have to make sure that the 
MicroPaver sections match up to the GIS layers that you are wanting to import.  

o He believes that the latest version (7.0) of the software now has an easier 
transition to GIS. 

 MicroPaver issues? 
o The results need to be massaged based on political influences and sections of 

roadway. Program does not understand that the money needs to be distributed 
as equally as possible among the political boundaries.  

o MicroPaver does not understand surface seals and will not recognize them. The 
results need to be manipulated as a result of this.  
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I. Background & History 
 

Traditionally, a “worst-first” approach hasbeen applied to pavement maintenance.  Referred to as 
reactive maintenance, this philosophy prescribes to repairing roads once significant structural damage 
has already been incurred.  The end result necessitates more severe rehabilitation projects that are 
expensive, cause significant traffic delays, and provide for unsafe road conditions before repairs can be 
completed.  The City of Rio Rancho, however, will implement a proactive solution going forward to 
maintaining roads – the Pavement Preservation Program (P3).  The National Center for Pavement 
Prevention defines pavement preservation as “a cost-effective set of practices that extend pavement life 
and improve safety and motorist satisfaction while saving public tax dollars.”  Essentially, the P3 seeks to 
create a system of implementing relatively small scale repairs on roads before structural degradation to 
prolong the necessity of full blown road reconstruction.  In short, the City of Rio Rancho will add 
additional maintenance cycles, in order to postpone or avoid more expensive capital projects.  
Successful pavement preservation will result in long term savings, reduced traffic congestion, and safer 
roads.  Postponing maintenance on roadways leads to a “too little, too late” situation; once the 
structural integrity of a road is compromised, requiring more expensive reactive maintenance. 

Successful Pavement Prevention Programs require dedicated funding which is essential to ensuring 
proactive measures.  Data collection and management is also crucial and it provides a quantifiable 
means of assessing roadways and the preservation program as a whole.  Successful pavement 
preservation programs need to be efficient and effective and employ the right treatment on the right 
pavement at the right time for each road.  In short, maintenance to prolong road life must be executed 
with careful timing. 

The Department of Public Works' Engineering Division began implementing the P3 in 2008.  The 
origination of this program started with a single pavement inspection for each paved road within the 
City limits during that year.  Each subsequent year, one Council District is re-inspected and the data 
collected is entered into the MicroPaver database.  Once entered, this data is then used to extrapolate 
distress information and future condition. 

 

II. Purpose and Assumptions 
 

The purpose of this plan is to establish guidelines for the City of Rio Rancho’s Pavement Preservation 
Program.  The implementation of this Program is contingent upon a dedicated source.  70% of fund 
savings, each fiscal year, will be reprogrammed for P3, established in Governing Body Resolution R50 
passed on June 22, 2016.  Depending on the timing of application, the nature of the road distress, and 
the type of activity, certain activities may be classified as pavement preservation or reconstruction. 

The Department of Public Works' Streets & Right-of-Way Division (SROW), working in concert with 
the Engineering Division on pavement preservation, will concentrate on significantly smaller scale 



projects, focusing primarily on a road’s surface rather than subsurface structure.  Larger capital projects, 
will be developed by the Engineering Division, i.e. roads that have structural degradation that require 
partial or full blown road reconstruction.  These roads with structural degradation will continue to be bid 
and any appurtenant work (e.g. crack sealing or patching) tied to that project will be part of that bid. 

Concurrent with fund savings, the City will utilize voter approved General Obligation (GO) Bonds on 
a two year cycle to fund more costly capital road reconstruction projects. A predictable GO Bond cycle is 
essential for road reconstruction. 

Existing maintenance budgets will continue using current funding sources and will implement 
pavement preservation maintenance strategies.  Public Works has purchased, and will purchase 
additional, equipment principally for crack sealing and patching and eventually for surface sealing 
equipment.  SROW in-house staff will use this equipment to complete surface repairs and surface 
sealing work.  These techniques prolong the life of road ways by addressing surface imperfections 
before they are allowed to deteriorate the subsurface structure of the road. It should be noted that the 
SROW maintenance budget will increase every year to account for increased asphalt road repair 
materials and equipment maintenance. 

 

III. Definitions 
 

Crack Sealing:  This is a stopgap measure to prolong pavement life by minimizing water infiltration 
into the base course or subgrade.  Crack sealing may be used on all asphalt pavements and only in 
cracks that are less than or equal to two inches wide.  Crack sealing should be finished before 
Preventative Maintenance is completed. 

Crack Patching:  This is a stopgap measure to prolong pavement life by minimizing water infiltration 
into the base course or subgrade.  Crack patching is another routine maintenance activity which 
consists of placing bituminous material into "non-working" cracks to substantially reduce water 
infiltration and reinforce adjacent top-down cracks.  Crack patching may be used on all asphalt 
pavements and in cracks that are greater than two inches wide.  Crack patching should be finished 
before Preventative Maintenance is completed.   

Pavement Distress:  Degradation of the roadway over time due to usage, environmental factors, and 
sometimes construction issues.  Some of the more commonly seen distresses are: Fatigue or 
Alligator Cracking, Longitudinal or Transverse Cracking, Weathering of the asphalt surface, etc. 

Pavement Preservation (Maintenance):  This is a system whereby agencies use limited capital 
resources to ensure the quality of their roadways are maintained.  This can be accomplished by 
using three subcategories: Preventative Maintenance, Rehabilitation, and Reconstruction. 

Preventative Maintenance (PM):  AASHTO, defines that as “a planned strategy of cost-effective 
treatments to an existing roadway system and its appurtenances that preserve the system, retards 



future deterioration, and maintains or improves the functional condition of the system.”  This is a 
system that keeps good roads good, by using cost effective maintenance treatments.  These 
treatments provide a better quality riding surface and lock in valuable oil content that retards future 
failure to extend the life of pavements.  A few examples of preventative maintenance treatments 
are slurry seal, microsurface, cape seal, etc.  This should not be confused with an overlay, 
rehabilitation, or a reconstruction. 

Rehabilitation:  This is a structural process that helps extend the life of the pavement and restores 
measurable pavement conditions.  It is the process of removing distressed parts of the asphalt 
(milling), repairing any distresses that go beyond the milling limits, and overlaying or inlaying with a 
new asphalt mix.  This is not a reconstruction, nor a new road, but may be considered repaving.  
Many cities and states around the country utilize this technique when preventative maintenance is 
no longer effective on the asphalt surface. 

Reconstruction:  This is the ending result of all pavements.  Once the distresses of a road are such 
that Preventative Maintenance or a Rehabilitation are no longer an option, this should be 
completed.  The process is to remove all asphaltic material and base course (if present) and rework 
the subgrade.  Once the subgrade is reworked, the structural section (base course and asphalt) is 
then rebuilt.  This effectively becomes a new road within the existing location. 

Road Classification:  A hierarchical or priority system for classifying roadways based on volumes, 
speed, etc.  The highest priority roadways within a typical city are arterials.  Arterial roads carry the 
most traffic volume and engineers are concerned about throughput at intersections (traffic signal 
timing) and access management.  Some example of these roads in Rio Rancho are: Southern Blvd, 
Northern Blvd, Unser Blvd, High Resort Blvd, etc.  The next level in the classification system are 
collectors.  Collectors carry less traffic than an arterial, but are more widespread.  Their role is to 
move traffic from residential or local roads to arterial roadways.  Examples of these roads in Rio 
Rancho are:  Western Hills Dr, Lisbon Ave, Riverside Dr, etc.  Finally, the lowest level with very little 
restrictions are residential roads.  These are the roads where most citizens live. 

Routine Maintenance:  Consists of work that is planned and performed on a routine basis to 
maintain and preserve the condition of the roadway system or to respond to specific conditions and 
events that restore the roadway system to an adequate level of service. 

During routine maintenance, day-to-day activities are scheduled by SROW and Engineering Division - 
Traffic personnel to maintain and preserve the condition of the roadways system at a satisfactory 
level of service.  Examples of pavement-related routine maintenance activities include cleaning of 
roadside ditches and structures and maintenance of pavement markings.  Routine Maintenance 
activities are often "in-house" performed and are not eligible for Federal-aid funding. 

Surface Seals:  This is a generic term used to describe various different types of surfacre treatments 
used to rejuvenate and seal the surface of an asphalt roadway.  It consists of applications of asphalt 



emulsion sprayed on the existing pavements surface.  .  Most often, these are used on open graded 
pavements with a weathered surface.  These surface seals are used to renew oxidized asphalt 
surfaces that have become dry and brittle.  Surface seals include fog, slurry, microsurfacing, etc. 

 

IV. Project Selection 
 

After assessments are completed; Pavement Condition Indices (PCIs) are calculated; and 
coordination with the Utilities Department and Streets & Right-of-Way Division has concluded, road 
maintenance projects will be determined using the following strategy: 

1. Roads rating in the upper zone of the PCI scale, i.e. Good, Satisfactory, or Fair, will be 
evaluated for Preventative Maintenance. 

2. Roads rating in the middle zone of the PCI scale, i.e. Poor and Very Poor, will be 
evaluated for Rehabilitation. 

3. Roads rating in the lower zone of the PCI scale, i.e. Serious and Failed, will be evaluated 
for Reconstruction. 

Though the above strategy is a best practice for evaluating road work, it is not a one size fits all.  
For example, a road rating in the Fair category would, based on best practices, be slated for 
Preventative Maintenance; however, after a review of the distresses, it may make more economical 
sense to conduct a Rehabilitation.  This could be because the roadway is starting to see structural 
deterioration and without more robust construction could start to fail earlier than anticipated.  In 
summary, it is important to note that these are ideal goals whereby there may be times where these 
guidelines may have to be adjusted.  The overall goal of this plan is to ensure that all roads are 
maintained at acceptable levels throughout the City. 

Once the roadways are selected, the Engineering and Streets & Right-of-Way Divisions will work 
together to develop a plan for implementing the appropriate treatments. 

 

V. Project Implementation 
 

Once projects are selected, they will be divided into two categories: 

1. Contracted Procurement 
2. In-house Maintenance 

The projects considered for contracted procurement are ones that fall under the Rehabilitation 
and Reconstruction work types and require a set of plans.  The Engineering Division will collect 
distress data, design plans, create specifications, and will work with the Purchasing Division to 



contract for construction activities.  Once a contractor has been awarded the project, Engineering 
Division staff, including inspectors, will oversee all aspects of the construction and will close out the 
project following required close out procedures. 

In-house maintenance projects will follow a similar process, except that formal plans will not be 
developed and work will be completed with internal Streets & Right-of-Way Division personnel 
working in concert with the Engineering Division.  The process to complete construction of in-house 
maintenance projects is as follows: 

After the projects have been selected and approved by City Administration, an Engineering 
Division Project Manager will be selected and teamed with the Streets & Right-of-Way Division’s 
Asphalt Supervisor.  Shortly thereafter, a walkthrough of each of the project locations will be 
scheduled in order to take note of the number and types of distresses present on the roadway.  
Once the walkthrough is completed, the Engineering Division’s Project Manager will prepare exhibits 
providing general locations of the distresses found and the quantities of materials needed to 
complete the projects.  This information will then be sent to the Streets & Right-of-Way Division’s 
Asphalt Supervisor for verification.  If the information provided is satisfactory, the Public Works’ 
staff members will schedule the maintenance activities to begin.  During the construction of the 
improvements, both the Project Manager and Asphalt Supervisor will work together to ensure 
successful completion of the projects.  This includes ensuring construction specifications are 
followed, testing is completed, and proper traffic control is installed.  When the projects are 
complete, both the Project Manager and the Asphalt Supervisor will work together to finalize the 
close out package which will be submitted to the Engineering Division’s Records & GIS Section for 
archiving.  

 

VI. Public Awareness and Expectations 
 

Throughout the projects, Public Awareness needs to be a high priority.  The Engineering 
Division, Streets & Right-of-Way Division, Administration, and the Governing Body will all have very 
important roles in providing citizens with information regarding expectations of proposed work.  It is 
important to realize that maintenance work being performed will enhance the quality of distressed 
(damaged) pavements, but is not a complete repair for all underlying problems.  Some of the 
benefits of road maintenance include, but are not limited to, the following: 

Extends the functional and useful life of the road, 
Improves the rideability of the road (the apparent smoothness of the road while driving), 
Improves driveability of the road (skid resistance), 
Reduces the possibility of road failure, 
Significantly reduces the size of large longitudinal and transverse cracks (cracks are not 
completely eliminated and much smaller cracks will start to reappear over time 
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From: Wilson & Company 

To: Meeting Attendees Date: January 8, 2018 

   
 

 

Subject: Navajo Nation Division of Transportation Engineering On-Call 
PMSP Kickoff Meeting – December 12-13, 2017  
 

 File No: 14-100-040-24 

 
List of Attendees:  See attached sign in sheets 
 
NDOT PMSP Kickoff Meetings were held at the NDOT offices in Window Rock, AZ on December 12-13, 
2017 (see attached Agenda). Darryl Bradley was unable to attend the 12/13 meeting, so a separate 
meeting with him was held on 12/12.  
 
The following items were discussed: 
 
12/12 Meeting Notes 
 
Why do a PMSP? 

 Darryl indicated that this was a #1 priority of the NDOT LRTP – Maintain the system. 
 Once a list of maintenance projects is identified, NDOT will need to get RDC approval of them. 
 It will be easier for NDOT to create their own maintenance program than relying on the BIA to 

come up with one. 
 
What kind of funding ($$$) will NDOT be able to commit to doing this work? 

 What color of money ($$$) will be used? TTP, BIA, FET? 
 Darryl would like to see an overall cost summary of the needs identified. 

 
What does the BIA and/or the NMDOT currently do? 

 DDM to interview these agencies to understand their current process. 
 
Darryl does NOT feel as if the NDOT Planning Department is going to be able to provide this data or 
manage the PMSP.  
 
Will the NDOT Roads Department want to self perform the maintenance work (similar to BIA)? 

 DDM to ask Joe Peterman if this is the case. 
 
How are the NDOT and BIA maintenance programs going to work together, since the BIA funding is 
dedicated to them?  

 Will NDOT be providing the BIA direction on how to spend the BIA funding? 
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12/13 Meeting Notes 
 
Garret’s thoughts on the PMSP 

 NDOT already adopted the BIA standards and methods of maintenance activity.  
 The public continues to ask NDOT how they approach the selections of projects, the PMSP will 

provide that explanation for paved road maintenance. 
o Garret would like the public's input on priorities and then apply the pavement 

management system to further prioritize projects. Garret would also like to include ADT, 
accidents, commerce impact, specifications, etc. in the prioritization process. 

 The PMSP should be closely tied to the LRTP priorities. 
 The PMSP should contain the NDOT preferred maintenance strategies listed in the LRTP. 
 Each Agency should have a priority route listing. 
 Would like to utilize the BIA’s DMR data as a good starting point. 
 The PMSP should provide an overall plan that NDOT and BIA use for their maintenance 

projects/funding priorities. 
 Wants the project listing to be data driven, but the funds should be distributed equally to each 

agency. 
 
DDM question - How will the future BIA maintenance project coordination be completed? 

 NDOT will need to provide BIA with general direction on projects to complete. 
 BIA will need to be reporting back to NDOT on when projects are completed. 
 Herby Larsen indicated that the BIA process will run as normal, no changes anticipated. 

 
DDM reviewed the results (see Agenda) of his interview with the City Engineer (BJ Gotlieb) for the City of 
Rio Rancho concerning their PMSP and how he came about selecting the software package he uses.  

 
DDM question – When you spread out the funding to each agency equally, it may be difficult to generate 
enough $$$s to produce meaningful maintenance projects. Would it be possible to spread out the funding 
$$$s over a longer period of time (5-10 years) to get it to balance out at the agency level? Yes 
 
Summary of current roadway system network. 
 

 TOTAL MILES PAVED DIRT 
BIA 6,000 1,500 4,500 
NDOT 5,000 112 4,888 

 
BIA’s current maintenance program 

 BIA uses $6.1M per year of DOI-TPA funding to perform maintenance on their 6,000 miles of 
roadway.  

 Garret indicated he had a DRAFT PMP that was created by Karen’s Planning Department in 
February 2016 for BIA review. Garret inquired as if Herby had seen it.  

o DDM requested a copy of this DRAFT from NDOT. 
 Herby indicated that a large portion of this funding is used for requests to blade/grade dirt roads. 

There is a small amount related to addressing emergency weather conditions. Not a lot of funding 
is left for paved road maintenance.  

 In order to get a total cost of BIA $$$s spent on maintaining paved roadways, you need to add up 
the $$$s listed on all 4 quarterly DMR reports. Roadway segments listed as 5 - Bitumenous > 2" for 
the Surface Type Code.  
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o DMR costs include all costs to bring a road to a level service 2. Pavement may be a major 
component, but there are also bridges, culverts, shoulders, etc. The pavement cost may 
actually be a smaller amount of the overall DMR report costs.  

 Herby to provide DDM with the DMR reports for quarters 1-3. The 4th quarter report was already 
provided back on 11/16/17. 

 
 
 
 
Budget $$$s to work with for the FY 2019 TTP projects 

 NDOT’s TTP annual funding = $55M 
 According to CFR 25, Subpart G, Section 170.800(a), a Tribe can use 25% of its TTP funds for 

maintenance.  
o TTP funding = $55M 
o 25% of $55M = $13.75M 

 It should be noted that the CFR does not include road sealing in this limitation. 
o NDOT Roads Dept. current annual funding = $5.5M (per Edith) 
o Remainder of funding available for maintenance activities = $13.75M - $5.5M = $8.25M 

 FY 2019 budget $$$s for NDOT PMSP projects 
o NDOT TTP funding = $8.25M available 
o BIA DOI funding = (total of the FY2017 DMR reports, quarters 1-4) – to be determined 
o FET funding = $0 - not to be used on paved routes, only dirt road priority projects 
o Final amount depends on the DMR amounts from the BIA. Looking at roughly $9M 

annually for the total budget amount.  
 It should be noted that some pavement preservation activities may, or may not, 

be eligible under FHWA's definition of maintenance.  
 The DMR budgets may include other maintenance amounts outside of just 

pavement. 
 
RIFDS and collecting pavement rating data 

 The BIA RIFDS program uses a pavement rating system called Surface Condition Index (SCI) which 
is formally known as a PCI value. The SCI rating value range is 0 – 100.  

o Field 18 per the 2004 version of the coding guide. 
o Field 24 per the 2007 DRAFT version of the coding guide. 

 Virgil Henderson, NDOT Planning was in attendance and is one of the staff responsible for 
determining and inputting the SCI data for NDOT in his assigned area.  

o Virgil indicated that SCI and PCI are the same values.  
o Virgil will provide Jeff Swan with the SCI rating criteria.  
o He also indicated that it would normally take him a day to complete a roadway corridor 

for their normal RIFDS update. 
 DDM questioned the group in regards to collecting additional SCI data on each roadway corridor 

so the PMSP would have better data to rely on.  
o The current RIFDS data is limited to one evaluation per segment. 
o Additional sample data would allow the PMSP evaluation to be more accurate in its 

recommendations and possibly allow for applying different maintenance strategies in the 
same corridor (depending on the needs of the area).  

o Possible solutions would involve paying a contractor to collect data or having NDOT staff 
collect the data themselves.  

 For the CORR, it took 3 staff approximately one year to complete 450 miles of 
pavement evaluation. Using the same number of staff and rate, it would take 
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NDOT at least 3 years to complete their evaluations this way (or one year if none 
staff were used). 

 Do the NDOT Planning staff have the resources/time to collect additional 
pavement data as they collect RIFDS updates? 

 Potential solution would be for NDOT interns to collect data during the summer 
(this is what NMDOT does).  

 Joe Peterman indicated that Roads staff could help collect data when they have 
slowdowns in maintenance/construction activity in the fall/winter months.  

 
PMSP software discussion 

 Based on a previously completed software evaluation (included in Agenda) by the Illinois Center 
for Transportation, Wilson & Company is recommending that NDOT consider using the 
MicroPAVER (PAVER) software to evaluate their pavement data and provide recommendations.  

o The software is developed by the US Army Corp of Engineers and it uses the PCI/SCI data 
that NDOT already collects. 

o The software is rather inexpensive being approximately $1,000 per year.  
o Karen Benally to provide DDM with a contact person regarding their US ACOE MOA. 
o DDM to contact the PAVER website to determine if a DEMO version is available.  

 NDOT has already purchased another program (Pubworks) that has potential for evaluating the 
pavement data and providing recommendations as well.  

o The software evaluation table indicates that Pubworks would require an additional 
module to complete the assessment. The software does not have the capability of 
analyzing different maintenance and/or budget scenarios. 

o Evans Benallie to provide DDM with the Pubworks software contact – Completed 12/21 
o DDM to contact Pubworks to determine cost of additional module and clarify the 

pavement data used.  
 
Next Meeting 

 Wilson & Company will schedule a follow-up meeting after completing a DRAFT version of the 
PMSP for NDOT/BIA/FHWA review and comment.  
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Meeting Info: 
 Kickoff Mtg. w/ NDOT & BIA 
 December 13, 2017 
 9:00 am – 4:00 pm 
 Room TBD 

 

Location:  
Navajo DOT Complex Building 
#16 Old Coal Mine Road 
Mentmore, NM, 87319 
(505) 371-8300 

Purpose: 
Establish NDOT purpose and need for PMSP  
 

Agenda: 
I. Introductions  and opening remarks   

 Sign in Sheet (Please Update) 
 

II. Business         
 
Questions for NDOT 
 What does NDOT want to accomplish in completing the PSMP? 
o FHWA and/or RDC direction?  
o CFR requirements? 
o Need to establish a brief Purpose and Need statement 

 Are there any more program requirements other than what is listed below? 
o CFR Title 23 Section 973.204 to 973.208  
o CFR Title 25 Section 170.800 to 170.805 

 What’s being used at the moment? 
 Do we utilize RIFDS system data that is currently being collected? Or should we 

supplement the data? 
 Does NDOT want to address asset management of other inventory items as part 

of this process? 
 What maintenance standards do we want to follow? 
o BIA IAM? 
o AASHTO Maintenance Manual for Roadways and Bridges, 4th Edition 

 Wilson & Company ordered an electronic version of this for reference. 
o ADOT or NMDOT Maintenance Manuals 

 
 
Steps to complete a PMSP (Review Fig. 1 from Illinois TLPA Guide) 
 Defining the network 
 Collection condition data (current and future) 
 Predicting pavement condition 
 Selecting treatments 
 Reporting results 
 Select a pavement management tool 
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BIA Background 
 What information/data does BIA use?  
o Herby provided Wilson & Company with the 2017 4th Quarter DMR files. 
o On the DMR, is the 4th Quarter Report provided considered a cumulative 

summary for the year? Or is it strictly showing work completed in the 4th 
quarter? 

o Is there an excel file or database file that can be provided for the DMR? 
o Can you briefly explain the process in which the BIA calculates costs and 

then applies it to the DMR. 
 Has the BIA ever utilized a software? Or is all work done using spreadsheets? 
 Is there a current process to follow? 

 
Feedback from City of Rio Rancho  
BJ Gottlieb (City of Rio Rancho’s City Engineer) was interviewed on 11/02/17 in 
regards to the City’s pavement management system. BJ developed the City’s 
program back in 2008 and has been managing it since then. He is extremely 
knowledgeable in the overall process and the MicroPaver (also known as Paver) 
software in which they use.  
 Do you have a formal document for your pavement management program? 

o Yes, it is a brief document (6 pages) that helps explain the program to the 
elected officials. It also provides background on how projects are 
selected. 

o BJ provided Wilson & Company with an electronic copy. 
 What data do you collect? 

o The first time they collected data, it took 3 staff together one year to 
complete 450 miles of pavement evaluation. 

o The evaluations are now split up into the council districts (6 total) and 
there are 2 staff that will complete updated pavement evaluations (one 
district per year) from May to September on a part-time basis (one 4-hour 
day per week).  

 Do you have any preferred methods of maintenance? 
o Not really. I like them all as long as they are applied correctly. 
o The best approach is to have a 5-year cycle of improvements on a 

section of roadway (understanding that funding may limit this). 
 Did the CORR research options before buying the software you use?  

o Yes, the MicroPaver software was selected because of the low 
subscription cost and the stable network from which it was developed. 
The US Army Corp of Engineers will always be around to provide 
software updates, answer questions and provide training. 

o Scott McDonald with Farnsworth in Pueblo, CO serves as technical 
support for MicroPaver. 

 Is the MicroPaver software user-friendly? 
o Yes 
o There are two books that can be purchased for the MicroPaver software. 

The Field Inspector book explains the data collection very well. 
o DDM Note: I was able to find an electronic version of the Paver 7.0 

User Manual on the internet. 
 What kind of outputs does it allow? 

o Tables and graphs. These are good for the engineers, but they need to 
be massaged to show the public and/or politicians. 
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o Results for sections of road may need to be evaluated if they have 
differing conditions. Program will try to apply one type of improvement for 
the whole section.  

o The output can also be imported into GIS. You just have to make sure 
that the MicroPaver sections match up to the GIS layers that you are 
wanting to import.  

o He believes that the latest version (7.0) of the software now has an easier 
transition to GIS. 

 MicroPaver issues? 
o The results need to be massaged based on political influences and 

sections of roadway. Program does not understand that the money needs 
to be distributed as equally as possible among the political boundaries.  

o MicroPaver does not understand surface seals and will not recognize 
them. The results need to be manipulated as a result of this.  
 

Software 
 NDOT currently owns PubWorks, does your version of the software have 

Pavement Assessment module? 
 We want to be able to use current RIFDs data to start the PMSP out. 
o Potential for expanded data collection efforts in the future. 

 Other software options: 
o MicroPaver from US ACOE – DDM current recommendation 
o Pavement Health Track Analysis Tool from FHWA 

 Any feedback from Kevin or Russell on use? 
o Utah Local Assistance Program – TAMS 
o Review Table 4 from Illinois Center for Transportation Guide 

 
NDOT PMSP Outline – review and comment 
 Table of Contents 
 Executive Summary 
 Chapter 1 – Introduction and Program 

o Background 
o Program Requirements 
o Data Available 
o Types of Maintenance Treatments 
o Costs for Maintenance 

 Chapter 2 – Development of PMSP 
o Steps to complete 

 Defining the network 
 Collection condition data (current and future) 
 Predicting pavement condition 
 Selecting treatments 
 Reporting results 
 Select a pavement management tool 

o Public Input and Awareness 
o NDOT Asset Management plan 

 Chapter 3 – Current Fiscal Year (FY) PMSP 
o Pavement maintenance priorities 
o Recommendations for implementation 
o Current FY cost breakdowns 

 
III. Action Items      
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January 16, 2018 web meeting with Bill Jackson and Pete Anzalone on the 
NDOT’s use of Pubworks software. 

 Others in attendance: 
 Virgil Henderson – NDOT 
 Herby Larsen – BIA 
 Derek Meier - Wilson & Company 
 Jim Townsend – Wilson & Company  
 Matthew Meyers – Wilson & Company 
 Jeff Swan – Woodson 

 

 Pubworks has been around for approximately 20 years and is primarily known for 
being an asset management software program. 

o NDOT has owned/used the software for approximately 10-12 years. It is 
currently being used by the Roads Department to assist them in documenting 
their maintenance work. 

 The software has a Quality Assessment function for pavement that follows the 
PASER methodology of assessing asphalt roadways, which is what the NDOT 
Planning Department is currently using to complete their RIFDs updates.  

o This allows for an easy transition of the data already being collected.   
 The software allows for custom attributes to be added to the roadway links/sections. 
 The software also contains a depreciation tab for the monetary value of the assets in 

the inventory.  
o This feature is not as useful for pavement as it is for purchased equipment. 

 Pubworks does NOT have features for projecting the pavement aging cycle, 
incorporating standard mitigations or working with monetary/budgeting situations to 
determine which projects can be completed in upcoming fiscal years.  

 

 It was determined that Pubworks would not be appropriate for trying to manage the 
pavement mintencnace activities on the high level budgeting side of the program.  

 
 Pubworks would be very beneficial when the Navajo DOT wants to implement an 

asset management program for all items in the inventory. 
 


