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OVERVIEW 

This update of the City of Malibu Pavement Management Plan (PMP) for public streets includes 
improvement recommendations for arterials and paved local public streets. A PMP is a 
management approach to prioritizing roadway pavement maintenance and rehabilitation (M&R) 
activities and optimizing the allocation of M&R budgets. The City of Malibu has approximately 44 
centerline miles of arterial and public streets.  

The original PMP for the City was completed in 2008 and was updated in 2012 and 2016. The 
2016 report included research for construction history, composition, network, branch, section, 
sample unit definition, and development of the original MicroPAVER database. MicroPAVER is a 
software application used to calculate the Pavement Condition Index, or PCI. As part of this 2021 
update, construction and rehabilitation history of the pavements have been updated to include 
new construction dates in the MicroPAVER database.  Surveys of visual pavement condition of 
many arterials and local streets was performed between March and August 2021. 

The following tasks were included as part of this PMP update: 

1) Update and upload the 2016 database files provided into an operational MicroPaver 
version 7.0.8 database. Update construction history and pavement inventory for the past 
five years (2016 - 2021). 

2) Conduct visual field inspection (condition survey) of the current conditions on select street 
segments as identified by City staff.  

3) Incorporate the pavement condition data collected. 
4) Predict the future pavement condition of each pavement section. 
5) Update rehabilitation options and costs. 
6) Update anticipated M&R policies and costs. 
7) Determine funding needed to eliminate all major M&R backlog over a 15-year period.  
8) Prioritize rehabilitation projects. 

  



City of Malibu - Public Works Department      Page 2  
2021 Pavement Management Plan | FINAL       

EXECUTIVE SUMMARY 

Overall, 279 pavement sections comprising approximately 6.69 million square feet was identified 
within the Malibu pavement network. The overall average PCI for the City of Malibu street network 
is 75.7, which is considered as “Satisfactory” per American Society for Testing and Materials 
(ATSM) D6433 Standard Practice for Roads and Parking Lots Pavement Condition Index 
Surveys. Although the area-weighted PCI of the network is high, there are 144 pavement sections, 
comprising approximately 3.25 million square feet, that are currently below the critical PCI value 
of 70. In all, these 144 pavement sections make up approximately 22 of the 44 centerline miles 
within the City of Malibu. The pavement sections in need of rehabilitation have failed for various 
reasons including both climate- and load-related distresses. A list of street segments with their 
current PCI values is provided in Appendix A.  

The updated condition data was entered into MicroPAVER and the program was used to 
determine both the current and future PCI values. The condition and distresses exhibited within 
a pavement section are the key components in determining when a pavement section will be 
recommended for rehabilitation. Ultimately, the City decided on a critical PCI value of 65, the 
condition at which major rehabilitation is recommended, for all pavement sections between the 
PCI value of 65 and 75, minor rehabilitation is recommended. Additionally, the rehabilitation 
options based on traffic types, traffic levels, and pavement condition and their associated unit 
costs were analyzed and updated based on the previous PMP update completed in 2016.  

The recommended work plan developed for the City of Malibu is based on a minimum condition 
budget scenario that provides a budget of $900,000 over the first year and equal budgetary needs 
of $620,000 over the next 4-year analysis period. If the recommended plan is continued, it is 
expected that the overall area-weighted average PCI of 79 for the City can be achieved by the 
end of 2027 and there will be no pavement sections with a PCI value below 75 by the end of 2034. 

Based upon the results of this PMP update, it is recommended that at the beginning of Fiscal 
Year 2022-2023 the City consider a budget of at least $600,000 annually for street maintenance 
and rehabilitation projects. This is the minimum funding level at which the overall weighted 
average PCI value remains stable at or near the current condition. Lower funding levels will result 
in an increase of unfunded backlog over time and a corresponding downward trend in the overall 
PCI. 
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METHODOLOGY AND APPROACH 

This section elaborates the methodology and approach used to conduct the 2021 PMP Update. 

DATA COLLECTION 
ROADWAY INFORMATION 
Construction history records were reviewed for rehabilitation projects occurring in the last five 
years (2016-2021) with lists of recently rehabilitated streets provided by the City. This information 
was used with condition survey results for the pavement evaluation purposes. The following data 
were directly uploaded into MicroPaver from the 2016 analysis database:  

• Street segment names, limits, lengths, and widths 
• Segment PCI values (pavement condition data) and PCI inspection date 

Work history information was input directly into MicroPaver, resulting in a new construction-based 
PCI value of 100 for the recently rehabilitated streets. 

FIELD SURVEY 
A visual condition survey was conducted for 23 arterial and local streets within the City. Condition 
surveys were completed using the Pavement Condition Index (PCI) procedures developed by the 
U.S. Army Corps of Engineers (USACE) and ASTM D6433-11. The PCIs of street segments that 
were not field surveyed in 2021 were calculated using an iterative interpolation process based on 
the number of years since construction was last completed. These calculations were validated 
against street segments that were surveyed in 2021. 

Condition survey results and calculated PCI values were entered into the MicroPAVER database 
and results were compared with previous inspections. The City’s M&R policies were updated with 
input from City staff. The estimated amount of distress repair quantities and costs also were 
computed based on extrapolated distress data from condition surveys. 

PCI ANALYSIS 
Distress data collected during the visual inspections of each sample unit surveyed in a section 
was entered into the MicroPAVER computer program and stored in a database. A PCI for each 
sample unit was calculated. The PCI is a number ranging from 0 to 100 which indicates the 
apparent structural integrity and surface operational condition of the pavement, with “100” 
indicating a pavement in new condition and “0” indicating pavement failure.  

To calculate a PCI for a given sample unit, each distress type is observed, and its frequency and 
severity level is quantified. These distresses are then extrapolated over the entire sample unit in 
order to determine a quantity and severity of the distresses in the entire section. Considering the 
total quantity of the distresses in the section, ‘deduct values’ can then be applied. Different deduct 
values are applied for different pavement distresses and severity levels. All deducts are then 
summed and subsequently adjusted (or corrected) for the number of different distresses recorded. 
This corrected deduct value is subtracted from 100 to arrive at the PCI for that particular sample 
unit. The PCI for a pavement section is the mean PCI value of all sample units evaluated within 
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that section. The standard rating scale for PCI values per ATSM D6433-11 is shown in Figure 1.  

  Standard PCITM  
 Rating Scale  
100 

  
Good 

 
85 

  
Satisfactory 

 
70 

  
Fair 

 
55 

  
Poor 

 
40 

  
Very Poor 

 
25 

  
Serious 

 
0 

  
Failed 

 

Figure 1: PCI Rating Scale per ATSM D6433-11 

Roadway segments that were not field surveyed in 2021 were assumed to degrade at a linear 
rate but depending generally on expected traffic loads, type of street, and how much time has 
passed since major or minor road work has been completed. Annual PCI reduction rates were 
calculated based on field work conducted in 2021. The decrease per year in PCI used in the 
analysis are tabulated in Table 1. 

Table 1: PCI Decrease per Year 

# Years Since Construction Decrease in PCI/Year 

1-3 3.5 

4-6 2.5 

7-9 2 

> 9 2 

STRATEGIES AND UNIT COST UPDATE 
There are several strategies to maintain the pavement conditions including minor ongoing repairs, 
minor maintenance (consisting of Slurry Seal), and major maintenance (consisting of overlays 
and pavement reconstruction) Reconstruction.  

1. Minor Ongoing Repairs/Localized Maintenance consist of small, localized surface 
treatments to delay the need for pavement structural strengthening. These types of repairs 
typically include crack sealing, AC deep patching, AC skin patching, grinding and leveling. 
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These types of repairs are considered to be part of normal Operations and Maintenance 
(O&M) budget on an annual basis. 

2. Minor maintenance work includes application of a Type II Slurry Seal and is typically used 
on streets with a PCI range of 60-85 for local streets. Slurry Seal is a surface coating 
material used to extend the life of the pavement surface by applying a thin coat of 
conventional or latex-modified emulsified asphalt, well-graded fine aggregate, mineral 
filler and water that is placed over an existing AC surface. The Slurry Seal material not 
only seals the pavement surface to prevent moisture infiltration, but it also replaces the 
pavement surface that normally gets worn away by constant traffic use. 

3. Major maintenance work includes patch repairs, grinding as needed to maintain drainage 
patterns, removal and replacement of failed pavement sections (potholes), and the 
application of a 2.0 inch thick Asphalt-Rubber Hot Mix (ARHM) overlay or Asphalt-
Concrete (AC) overlay. This treatment provides a new wearing surface and increased 
structural strength to the pavement section, and is typically used for streets within a PCI 
range of 20 to 65. Other major maintenance options consist of complete pavement 
reconstruction consisting of removal of the existing pavement section to a prescribed 
depth followed by the placement of a conventional flexible pavement section using an AC 
Hot Mix or AR Hot Mix or a full depth asphalt. This approach is typically recommended for 
streets with a PCI range of 0 to 20. 

Rehabilitation strategies and corresponding unit costs were reviewed and updated to current 
values. The rehabilitation and maintenance work strategies for this project consists of major 
maintenance work and minor maintenance work. Table 2 shows the unit costs by rehabilitation 
strategy that were input directly into MicroPaver to form the basis of the M&R Plans. 

Table 2: Rehabilitation Strategy and Unit Cost 

Rehabilitation Strategy Treatment Unit Cost ($/SF) 

Major Work 2.0 inch ARHM 2.64 

Minor Work Slurry Seal w/ Prep. 0.44 

 

FUTURE PROJECTIONS 
A 5-year planning period, 2022-2027, was selected by the City and was used to generally 
determine the maintenance and rehabilitation needs for the roadway pavements. Hence, the 
primary focus of this effort was to specifically determine the next five-year maintenance and 
rehabilitation needs for the roadway pavements.  
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CURRENT PCI SUMMARY 

Appendix A provides the list of street segments with their current (2021) PCI values calculated 
per the methodology and approach described in the previous section. The percentage of city 
street segments in various condition categories is shown in Figure 2.  The overall average PCI is 
75.7.  

 

Figure 2: 2021 Street Conditions  
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FUTURE NEEDS AND BUDGET SCENARIOS 

This section addresses typical pavement management questions asked by agencies, including: 
what is the expected annual budget to maintain our pavements above a minimum operating level, 
within a limited budget; which pavements will be maintained each year; and what level of 
maintenance and rehabilitation should be applied and at what time.  

Pavement managers need to know the impact on the budget of increasing or decreasing the 
minimum operational standard condition (i.e., changing the critical PCI value), and the impact of 
analyzing different cost scenarios. An annual budget can be established for various analysis 
scenarios including maintaining the pavement above a minimum operational standard (condition). 
The overall cost associated with this type of analysis is estimated for each pavement section by 
projecting the year at which it will deteriorate to the specified minimum condition and multiplying 
the section area by the unit cost for major rehabilitation at that condition level.  

It is assumed that the pavement condition index (PCI) will return to 100 after an overlay or 
reconstruction activity has been completed and will slightly increase after a preventative 
maintenance activity is applied. 

The maintenance budget for subsequent years is based on the unit cost by condition relationship. 
Budget planning is accomplished by running various budget scenarios including application of 
maintenance (preventive, stop-gap, and global) and major rehabilitation; comparing results with 
available funding; and determining the most cost-effective work plan. Analysis previously 
completed in the 2016 PMP report concluded that a budget of approximately $600,000 per year 
is needed to stabilize and improve the pavement condition at or near a PCI of 70.  

Using an annual budget of $600,000, the City’s overall PCI has increased from 2008 to 2021. The 
annual change PCI experienced in the City of Malibu since 2008 is shown in Figure 3. 
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Figure 3: PCI by Year (with $600,000 Annual Budget)  

It is expected that the overall PCI value will increase if the annual budget remains at $600,000. 

Assuming a future annual budget of $620,000, maintenance projects were identified over the next 
five fiscal years. Projects were prioritized based on field work, pavement distress data and input 
from City staff. During the analysis, road segments in close proximity to one anther were grouped 
together to minimize mobilization costs and to efficiently utilize available funds. A map and list of 
segments included in the five-year pavement management plan are provided in Appendix B. Per 
the direction received from the City, the roadway segments where consolidated such that they 
are in the same general area each year. 

A corresponding list of major and minor maintenance projects with a PCI value at or below 75 not 
included in the five fiscal year budget are provided in Appendix C. Since pavement distress data 
was not available for many segments, some projects were identified using PCI values only. Major 
and minor maintenance projects not included in the five-year budget should be evaluated at a 
later date once additional construction projects have been completed and more pavement distress 
data is available. A list of road segments with a current PCI value above 75 is presented in 
Appendix D. 

The recommended work plan developed for the City of Malibu is based on a minimum condition 
budget scenario that provides a budget of $900,000 over the first year and equal budgetary needs 
(of $620,000) over the next 4-year analysis period. If the recommended plan is continued, it is 
expected that the overall area-weighted average PCI of 79 for the City can be achieved by the 
end of 2027 and there will be no pavement sections with a PCI value below 75 by the end of 2034. 
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RECOMMENDATIONS 

Based on the distresses observed during the inspections in 2021 and using the default 
maintenance policies in MicroPAVER, it is recommended that at the beginning of Fiscal Year 
2022-2023 the City consider a budget of at least $600,000 annually for street maintenance and 
rehabilitation projects.  Lower funding levels will create an increase in backlog and a decrease in 
overall PCI. 
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APPENDICES 

 
APPENDIX A: OVERALL STREET LIST AND PCI 

APPENDIX B: FIVE-YEAR STREET MAINTENANCE PLAN 

APPENDIX C: SEGMENTS WITH A PCI VALUE BELOW 75 NOT INCLUDED IN FIVE-YEAR 
BUDGET  

APPENDIX D: SEGMENTS WITH A PCI ABOVE 75 
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