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1.  INTRODUCTION 
 
The Department of Public Works and Transportation is tasked with providing a safe and 
efficient road system for the motoring public at the best return on investment.  This report 
illustrates the best practices used to maintain road surfaces. 

Road Management Policy 

It has been a policy of the Board of Supervisors to prioritize the funds and resources 
allocated to the Department in the following way: 
 

First Priority – Maintenance 
 Provide Routine Maintenance 
 Pavement Management for resurfacing 
 Bridge Maintenance and Replacement 

Second Priority –Safety Improvements 
 Reduce Collisions with signage/striping 
 Improve Sight Distance and roadsides conditions 
 Realign and widen roads as needed 

Third Priority –System Betterments 
 Capacity Improvements (Circulation Studies) 
 Correct Deficiencies (Drainage, “missing links”) 
 Implement County Bike Plan 
 Implement Community Plan Street Designs 

 
For pavement management, the Board has set a policy for maintaining the overall average 
pavement in the “Good” category with a Pavement Condition Index or PCI at or above 65.  
The PCI value describes the percentage of structural life left in the paved surface.  A PCI 
of 100 represents a new road while a PCI of 20 represents a bad road surface at the end 
of its useful life. See Section 3 and Appendix A for a more complete discussion on PCI 
and rating pavement condition. 

 
Satisfying these priorities while managing the allocated resource begins with sound 
pavement management and roadside management practices.  This report documents the 
past efforts by the Department for managing the pavement surface, the current pavement 
condition, as well as the Department’s strategy for future pavement management. 

Road Assets 

The road system structures and assets include:   
- 1333 maintained road miles - 151Cattle guards 

1092 miles of paved road   - 17 Signalized intersections 
  241 miles of unpaved road - 54 Street lights 

- 102 miles of paved sidewalks    - 12 Flood control basins for roads 
- 1,220 ADA sidewalk ramps    -  4,628 Under road drainage culverts 
- 194 Bridge Structures 
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Staff Support of Program 
Routine maintenance of the road and road assets is the responsibility of the Public Works 
Transportation Division. The Transportation Division also includes the Roads Division and 
is divided into various specialized crews: 
 

 Traffic engineering and management– 11 people 

 Sign and Striping crew – 6 people   

 Bridge Maintenance and Tree Maintenance crew – 11 people 

 South and Coastal County road crew – 22 people 

 North and Eastern County road crew – 20 people 

Routine vs Preventative Maintenance 
Routine Maintenance consists of day-to-day activities that are scheduled by maintenance 
staff to maintain and preserve the condition of the roadway system. Preventative 
Maintenance on the other hand consists of major and minor rehabilitation projects. Minor 
projects are non-structural enhancements made to the existing pavement sections to 
eliminate age-related surface cracking to extend the life of the existing pavement. Major 
rehabilitation consists of structural enhancements that both extend the service life of an 
existing pavement and improve its load-carrying capability. 
 
        Routine Maintenance     Preventative Maintenance 

 

  Pothole patching    Chip Seal 
  Skin patching     Microsurfacing 
  Culvert cleaming    Slurry Seal 
  Crack sealing     Thin overlays 
  Shoulder backing    Overlays 
  Striping/Signing    Reconstruction 
 

The overall “Road Fund” budget includes funding for routine maintenance, preventative 
maintenance and capital improvements. The following chart shows the amount of funding 
for each activity.   

 

Chart 1-1   Distribution of Effort 
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What This Report Covers 
This report examines the current system and looks ahead to the future system needs by 
focusing on the “Preventative Maintenance” approach to best serve the needs of the 
system. The report looks at current pavement condition with historical pavement condition 
index, revenue and expenditures including revenue sources and historical maintenance 
expenditures, the overall maintenance strategy focusing on a tiered system approach and 
the five year plan for implementing the maintenance strategy. 

 

 

2.  PAVEMENT MANAGEMENT  BACKGROUND 
 

There is a total of 1,333 miles of County maintained roads, of which 1,092 miles are paved 
with Asphalt Concrete (AC) and two miles are Portland Cement Concrete (PCC) roads.  
The most significant investment in the county road system is in the paved road surface.  
Since 1997, the Public Works Department has maintained a formal Pavement 
Management System (PMS) for assessing pavement conditions and forecasting needed 
improvements and funds for the system.  The purpose of this PMS program is to develop 
the most cost effective means to maintain the road surface with respect to the available 
budget.   

 
 

Table 2-1 Conditions by Road Classification December 30, 2011 
 

Road 
Classification 

PCI 
for 
Class 

Road 
Miles 

% of 
Total 

Pavement Conditions in  2011 

Bad  0-20 Poor  21-40 Fair  41-60 Good  61-80 Best  81-100 

Miles % Miles % Miles % Miles % Miles % 

Arterials 67 94 8% 4 4% 6 6% 20 22% 36 39% 28 30% 

Collectors 58 410 38% 38 9% 79 19% 76 18% 86 21% 131 32% 

Local 
Roads 

59 588 54% 53 9% 117 20% 136 23% 153 26% 129 22% 

Total 
County 

59 1,092 100% 95 8% 202 18% 232 21% 275 26% 288 27% 

 
 
 

An effective PMS program is based upon a good understanding of pavement deterioration 
and the cost associated with delaying maintenance.  As the theoretical graph 2-1 
indicates, it can be four to five times less costly to maintain a pavement with a PCI of 65 
than at a PCI of 30.  Recent experience with County roads reinforces this fact.  For 
example, County crews have been able to chip seal roadways at a cost of $30,000 per 
mile on average.  On the other hand, recent asphalt overlay contracts have cost between 
$250,000 and $300,000 per mile.  The challenge then is to maximize preventative action 
to keep spending at the lower level.  This approach is often referred to as pavement 
preservation rather than pavement repair. 
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Figure 2-1 
Representative Pavement Maintenance Cost Curve.  

 

 
 

Agencies charged with road maintenance need to develop a good pavement maintenance 
strategy.  Typically, these strategies tend to follow one of the following philosophies: 
 
A. “Worst First”  This involves waiting or deferring pavement repairs on a road until 
the surface has nearly reached the end of its useful life.  The required treatment then 
includes performing a pavement overlay or a total road reconstruction.  As noted above this 
results in a more expensive solution and has largely been abandoned as a good pavement 
strategy. 
 
B. “Best First”  This approach focuses on keeping the “good” roads from dropping 
in the “fair” or “poor” category by applying pavement preservation techniques such as chip 
sealing at regular intervals.  The poor roads would then remain poor and would be treated 
only if or when the budget becomes available. 
 
C. “Cost/Benefit” This approach not only assesses the needs of each individual 
road (as above) but also considers the demand on the road and its importance to the 
general public.  This approach is consistent with current Board policy. 
 
In this time of shrinking budgets and availability of funds for a PMS program, it is essential 
that we fine-tune our strategy more towards pavement preservation.  This not 
only stretches the available dollars but also targets resources on to key roads.  This report 
lays out a balanced but tiered approach towards future maintenance expenditures. 
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3.  PAVEMENT CONDITIONS    
 
The road budget has fluctuated over the past decade and pavement conditions reflect these 
changes.  When the economy was stronger, the Department was able to increase the amount 
spent on pavement management. These expenditures began to bring the overall pavement 
condition over 70 PCI or into a “GOOD” category.  With the reduction in pavement 
management funding the overall PCI has dropped below 60 or “FAIR”.  This trend is 
illustrated in Chart 3-2 below.   
 
 

Chart 3-1 Pavement Condition Index Category 
 

Bad  0-20 Poor  21-40 Fair  41-60 Good  61-80 Best  81-100 

 
 
 
 

Chart 3-2  Historical Pavement Condition Index   
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Table 3-1  PCI by Community 

 

Pavement Rating by Community 

Community Average PCI when last inspected in August 2010 

Avila Beach 70 

Cambria 58 

Cayucos 71 

Los Osos 57 

Nipomo 63 

Oceano 59 

Santa Margarita 95 

San Miguel 64 

Shandon 50 

Templeton 71 

Rural Areas 56 

 
Table 3-2  Pavement Conditions By Category 

 

Miles of Pavement in Each PCI Category 

PAVEMENT 
CONDITION 

Bad       
0-20 

Poor   
21-40 

Fair   
41-60 

Good   
61-80 

Best   
81-100 

Avg.   
PCI 

Deferred 
Maintenance 

Road Miles  2006 11 67 344 365 334 68 $62,000,000  

Road Miles  2007 11 131 316 273 360 65 $84,125,593  

Road Miles  2008 33 164 229 392 273 63 $103,652,569  

Road Miles  2009 43 184 206 379 260 63 $120,992,730 

Road Miles  2010 32 255 325 314 249 62 $121,072,102  

Road Miles 2011 87 196 251 283 294 59 $155,398,540 

Road Miles 2012 109 175 240 273 273 57 $176,505,676 

 

4. REVENUE and EXPENDITURES 
 

Road maintenance and improvements in the County are funded from a variety of sources. 
As funding sources change, the maintenance budget is adjusted accordingly as shown in 
the chart 4-1. The largest source of revenue for pavement management is the County’s 
General Fund. However, declining tax revenue over the past three years has resulted in a 
reduction in revenue from the General Fund.  
 
The second largest source of revenue is from the Highway User Tax Account (HUTA) 
which is funded from the sales tax on gasoline and from Proposition 42. The County also 
received a one time revenue of $3.4 million in 2009/10 as part of the American Recovery 
and Reinvestment Act which a portion was used to overlay Avila Beach Drive, Main Street 
in Cambria and Lopez Drive. HUTA revenue is projected to be $9,800,674 in the 
2011/2012 FY which is up slightly from the estimated $8,434,318 for FY 2010/2011Roads 
funding has also been reduced by the steady drop in funding from the Transportation 
Development Act.  It is expected that these downward trends in funding will continue into 
the foreseeable future. 
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Chart 4-1 Pavement Maintenance Expenditures 
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4.1 Trends In California 

California's counties maintain 38% of the paved miles in the state but don't receive nearly 
sufficient funding from the state to maintain this essential part of the California 
transportation network according to the California Statewide Local Streets and Roads 
Needs Assessment (see Executive Summary in Appendix D). Of the 58 counties only 19 
provide General Funds for road work ranging from $9K to $8M of which 9 are above $1M, 
based on the 2009/10 fiscal year, with San Luis Obispo at $7.8M. 

 
The Self Help Counties Coalition (SHCC) is an organization of 20 local county 
transportation agencies delivering super majority voter-approved transportation sales tax 
measures throughout California. A majority of these counties had a pavement condition 
index in the 50 to 69 range (at risk) with three in the 71 to 80 range (good) and only one of 
these counties in the 25 to 49 range (poor) based on the 2010 data. Collectively, these 
“local transportation sales taxes” (LTSTs), generate roughly $2.5 billion per year for the 
support of capital investments in new highways and transit systems and the maintenance 
and operation of existing ones. 
 
Locally the San Luis Obispo Council of Governments reports there are four Cities within the 
County with sales tax revenue. Emerging trends for road revenue include a potential 
Vehicle License Fee (VLF) increase either Statewide or by region and Vehicle Miles 
Traveled (VNT) measures. 
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5. Road Maintenance Strategy 

5.1 Overall Maintenance Strategy 

 
Using a conventional maintenance strategy with the help from our Pavement Management 
software, we can determine it will require a minimum annual funding of $10,000,000 to 
maintain the road system at approximately the current pavement condition. Chart 5-1 below 
is based on a starting point PCI as of August 2012. 

 
  Chart 5-1 

  Road Conditions at various budgets 
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Given the declining overall pavement condition and the trend towards ever stagnant level 
of funding for pavement maintenance, it is clear that a new strategy is needed for 
pavement management of our County roads.  In order to maximize use of the available 
funds for preventative maintenance (expected to be $3M annually), the strategy must 
focus first on preserving those good roads that have minimal deterioration.  This strategy 
will primarily include a shift from constructing overlays to applying chip seals or other 
surface treatments.   
 
In order to maximize the comfort, speed and aesthetics for most road users, a tiered 
maintenance system will focus efforts on those roads with higher demand.  Major 
maintenance will be deferred on those roads with lower demand and with a lower PCI until 
the economy and the funding opportunities improve.   
 
Minor maintenance such as crack sealing, asphalt patching and shoulder repairs will still 
need to be performed on a regular basis.  This will ensure that these roads still adequately 
provide all-weather access to the homes and business along those roads. Ultimately with 
the continued application of this overall maintenance strategy all of the roads would 
eventually have a good pavement condition rating with low future maintenance. 
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5.2 Strategy for Preserving the Good Roads – 1st Tier 

As noted in Section 2, maximizing maintenance funds requires first focusing attention on 
the roads that are in best, good or even fair condition. This approach to pavement 
management results in a life cycle cost that is significantly less than the cost of overlaying  
roads in poor condition. 
 
First tier roads would include approximately 483 miles of roads with a PCI greater than 65.  
The roads with a PCI between 50 and 65 were also examined to determine which roads 
could be addressed with a surface treatment and added to the list of tier one roads. A field 
review of these roads showed that 100 miles could be added for a total of 583 miles.  All of 
these will require surface treatment sometime within the next ten years.   
 
Over the past several years we have successfully chip sealed 30 to 40 miles per year 
using a combination of County crews and private contractors. However to keep these tier 
one roads in the low-maintenance category approximately 60 miles of road would need to 
receive surface treatment each year in accordance with the proposed surface treatment 
program. This can be accomplished by planning and expanding the use of County crews 
to do the preparation work well in advance and contractors to provide the chip seal or 
surface treatment. If treating these roads is deferred, then significantly more expensive 
overlays or improvements will be required in the years instead.  A complete listing of the 
proposed five year plan for these road segments is listed in Appendix F. 

5.3 Strategy for Maintaining the High Demand Roads – 2nd Tier 

There are approximately 23 miles of high demand road with a low PCI.  A high demand 
road is assumed to have an average daily trip (ADT) demand over 3,000 vehicles per day.  
These roads could be improved over the next five years by setting aside approximately  
$1,500,000 each year over the Tier 1 funding.  A complete listing of these road segments is 
listed in Appendix E. 

5.4 Strategy for Maintaining the Medium Demand Roads – 3rd Tier 

There are approximately 86 miles of medium demand road with a low PCI.  A medium 
demand road is assumed to have an average daily trip (ADT) demand between 1,000 and 
3,000 vehicles per day or be located within an urban area.  Some but not all of these 
medium demand roads are included in the five year overlay list and the remaining would be 
improved when funding is available. 

5.5  Strategy for Maintaining the Low Demand Roads – 4th Tier 

There are approximately 420 miles of low demand road with a low PCI.  A low demand 
road is assumed to be a rural road with an average daily trip (ADT) demand under 1,000 
vehicles per day.  These roads would be improved once funding becomes available and 
after all of the high demand and medium demand roads are improved.  If the future funding 
scenario continues as it has then funding for upgrading these roads will not be available.  It 
should be expected then that these roads will only receive the minimal maintenance 
needed in order to keep them serviceable as all-weather roads.   
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5.6 Strategy for Using Alternative Technologies 

Maintaining roads at a lower cost is a need shared by communities everywhere.  This has 
spurred the development of new materials and new maintenance techniques.  While not all 
of these are effective some have proven to be successful.  It is the Department’s intent to 
establish a pilot project for technology that has worked elsewhere and shows promise on 
County roads.  The following is currently being evaluated more closely: 
 

Cold-in-place Recycling with an Overlay:  This process involves pulverizing the existing 
pavement and a portion of the underlying road base.  New asphaltic oil added to the 
pulverized mixture and placed back into the roadbed.  A new but thinner asphalt overlay is 
placed over this layer to form the final road surface.  This treatment can be used on poorly 
rated roads that have sufficient structural integrity but advanced surface cracking. The cost 
savings is realized in the reduction of new asphalt and in the reduced need for hauling and 
disposal.  (There are also benefits to reduced environmental impacts but these have not 
been quantified.)  A 40% cost savings was estimated over conventional asphalt overlay on 
Oso Flaco Road with this treatment which was completed in 2010.  It is anticipated that this 
method can be used effectively on rural roads with high traffic volumes or where truck 
turning is frequent. 
 
Cold-in-place Recycling with a Chip Seal:  As above, this process involves pulverizing 
the existing pavement and a portion of the underlying road base.  New asphaltic oil added 
to the pulverized mixture and placed back into the roadbed.  A chip seal wearing surface is 
then placed over this in lieu of an asphalt overlay.  It is anticipated that this method could 
be used on rural roads with lower volumes.  Older roads with several successive overlays 
may also be a good candidate for this technology. 
 

Micro-surfacing:  This is an asphalt product that is similar to a slurry seal and is less 
than a thin asphalt overlay.  It has the potential to extend the life of those roads that 
are still structurally sound but have a well-worn pavement surface. This surface 
treatment is better suited for high density residential or business areas. The cost for 
this type of surface treatment is slightly more than chip seals but the application 
benefits out weigh other aspects of a typical chip seal. 

 
5.7 Strategy for Reducing Road Miles 
 
There are a small number of roads in the more rural parts of the County that have very low 
demand and serve only a few residents.  In some instances the adjoining property owners 
have requested that they be allowed to provide their own maintenance.  Where this 
situation applies, the roads could be abandoned and the property owner(s) could be 
encouraged to take ownership of the road. The Board had previously taken a position that 
roads serving five parcels or less may warrant abandonment. 
 
In addition, the Board of Supervisors adopted a policy in 2007 to not take new subdivision 
roads into the maintained system unless they adhere to the Smart Growth criteria. 
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5.8 Strategy for Maintaining Full Access 

While this strategy is listed last, it should be noted that the Department’s highest priority is 
to provide, at a minimum, full all-weather access on all County maintained roads regardless 
of demand or pavement condition.  Maintenance is generally limited to pavement patching 
and repairing problem areas as they are discovered.  In some locations where patching is 
frequent, a thin overlay (sometimes referred to as a “skin patch”) may be applied to 
minimize maintenance costs.  Roads with this minimal level of maintenance will become 
rough and require drivers to travel at lower speeds.  These roads may often be perceived 
by the public as receiving no maintenance at all. 
 
As this work is routinely met by County road crews, the cost of this work is not accounted 
for as a part of the pavement management budget.  Therefore this aspect of the roadwork 
is often overlooked when discussing pavement management.  It should also be noted that 
this priority is consistent with both the first (Maintenance) and second (safety) priorities 
established by the Board of Supervisors. 

 

6. Five-Year Plan 
 
The above strategies are intended as a long term approach to managing the pavement on 
County roads.  For the near term, a five-year plan to implement these strategies would 
include: 

 Chip sealing 50 to 60 miles of Tier 1 (“Good” roads) each year for a total of 250 
miles. 

 Overlay approximately five miles of Tier 2 (“High Demand”) each year until all 23 
miles are improved. 

 As budget allows, pave Tier 3 (“Medium Demand”) roads.  Between at least five 
to ten miles should be accomplished in the next five years. 

 Continue inspecting the roads and measuring the PCI on a three year cycle. 

 Select and mark approximately ten locations in the County on recently paved and 
chip sealed roads to precisely monitor pavement deterioration over the long term. 

 
 

6.1  Program Delivery 
The program will be delivered using both County crews and private contractors as follows: 

 County crews will perform road preparation work including asphalt patching, crack 
sealing and culvert replacement in advance of the pavement work. 

 Contractors will provide asphalt overlays at 5miles per year. Chip seals will be 
provided by contractors to increase the amount to 60 miles a year. 

 County will purchase and stockpile curtain materials including small aggregate 
(chips) and crushed rock for road shoulders when prices are favorable to reduce 
cost. 

 

 
 
 

 
Table 6-1  ANTICIPATED FIVE-YEAR PLAN RESULTS 
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7. Conclusion 
 

This report demonstrates the need for this County to pursue a new strategy for prioritizing 
pavement management while maximizing available funds.  This strategy maximizes the use 
of pavement preservation techniques and develops a tiered system where some roads will 
receive more frequent pavement maintenance than others.  A list of all the County road 
segments and their PCI is listed in appendix G. 
 
Ist tiered roads are roads already having a good surface.  Maintenance on these roads will 
have a greater reliance on preserving existing pavement through the use of chip seals and 
other surface treatments.  A minimum annual budget of $1.8M is required to follow this 
strategy. 
 
2nd tiered roads are arterials or other roads having a high traffic demand.  These roads will 
be prioritized for improvement.  Once improved these roads will become 1st tiered roads 
and will only require surface treatments for the foreseeable future.  Increasing the annual 
budget by $1.6M to $3.4M will allow improving all of these roads in five years. 
  

This strategy also requires recognizing that third and fourth tier roads can only receive 
minimal maintenance until all 1st and 2nd roads are addressed first.  These roads include 
the medium and lower demand roads.  These roads will only receive the maintenance 
necessary to provide all-weather access.  It is likely that that these roads will be perceived 
to receive no maintenance at all. 
 

It is prudent for the Department to pursue other strategies to minimize maintenance costs 
through new technologies and streamlining our efforts.  As we continue to monitor the 
pavement conditions and our efficiency, the Department can seek to aggressively adjust 
the timing of the work.  Any savings in these areas will allow us to pursue third tier work 
sooner.  
 

 
 
 
 
 
 

  EXISTING MILEAGE  FORECAST MILEAGE 

TIER 1 - GOOD ROADS 485  44% 515  47% 
TIER 2 - HIGH DEMAND 
ROADS 23  2% 0 0% 
TIER 3 - MEDIUM DEMAND 
ROADS 86  8% 79 7% 
TIER 4 - LOW DEMAND 
ROADS 498  46% 498 46% 

TOTAL 1,092  100% 1,092  100% 

OVERALL PCI 58  59  



 
 

16 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- APPENDICES – 

 



  
 

17 

APPENDIX A 

Rating Pavement Conditions 
 

The Pavement Management System rates paved roads based on a Pavement Condition 
Index or PCI.  This PCI value describes the percentage of structural life left in the paved 
surface. A PCI of 100 represents a new properly constructed road while a PCI of 20 
represents a very poor road surface at the end of its useful life.  Most road users would 
consider a PCI of 70 or better to be a good road.  Likewise, most users will be disappointed 
in a road with a PCI below 30. 
 
The Department has set a goal of measuring the PCI and inspecting all the paved County 
Maintained roads every three years.  In the years that the roads are not inspected, the PMS 
software program is able to project conditions from the last inspection performed. 
 
Description of pavement categories: 
 
 
BEST - New road or newly repaved.  Almost no 
cracks, pavement is smooth and level.  Just the very 
tops of the aggregate beginning to show.   
 
Typical PCI is between 80 and 100.  
 
 
 
 

 
 
 

GOOD - A little older, maybe ten years 
since paving. Low level cracking showing up, 
aggregate exposed 30%, some smooth patching 
or utility cuts.  

 

Typical PCI is between 60 and 80. 

 

 

 

FAIR - 15 to 20 year old pavement. Extensive low 
level cracking, some alligator and block cracking 
showing up, surface getting very weathered, dips 
and sags, many patches.  

 

Typical PCI is between 40 and 60.  
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POOR - 20 to 30 year old pavement. 
Medium to high level alligator and block cracking 
over most the road, some potholes, heavy 
weathering with aggregate, (individual gravel 
pieces), actually coming off the road.  Poor patches 
edges breaking down many bumps and dips, some 
potholes.   

Typical PCI is between 20 and 40.  

 

 

 

 

FAILED/BAD - Old pavement probably paved in bits and 
pieces.  Entire road is covered with medium to high level 
cracking, pieces of pavement can be picked out of road 
surface by hand, many unfilled potholes, patches on 
patches, bad dips and sags, may have missing sections 
of pavement.  High level weathering where aggregate 
may be dislodged by kicking the surface with your foot.  
It may have bad slippage tearing the pavement.  The 
road would need to be totally reconstructed at this point.   

 

Typical PCI is below 20. 
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APPENDIX B 
 

California Statewide Local Streets  
and Roads Needs Assessment 

 
The following assessment is extracted from the 2011 “California Statewide Local Streets and 
Roads Needs Assessment” report produced by Nichols Consulting Engineers, Chtd. 
 

Executive Summary 
California’s local street and road system continues to be in crisis. 
 
Every trip begins on a city street or county road. Whether traveling by bicycle, bus, rail, truck or 
family automobile, Californians need a reliable and well maintained local street and road system. 
However, these are challenging times on many levels. Funding is at risk, and there is a significant 
focus on climate change and building sustainable  communities, and the need for multi-modal 
opportunities on the local system has never been more essential. Every component of California’s 
transportation system is critical to provide a seamless, interconnected system that supports the 
traveling public and  economic vitality throughout the state. Sustainable communities cannot 

function without a well‐maintained local street and road system. 

 
The first comprehensive statewide study of California’s local street and road system in 2008 
provided critical analysis and information on the local transportation network’s condition and 
funding needs. This comprehensive 2010 update provides another look at this vital component of 
the state’s transportation system and finds further deterioration and a growing funding shortfall. As 
before, the objectives were to report the condition of the local system and provide the overall 
funding picture for California’s local street and road transportation network. We needed answers to 
some important questions. What are the pavement conditions of local streets and roads? What will 

it cost to bring pavements to a Best Management Practices (BMP) or most cost‐effective 

condition? 
How much will it cost to maintain them once we achieve the 
BMP or optimal pavement condition? What are the needs 
for the essential components to a functioning system? How 
much is the funding shortfall? What are the solutions? As 
part of this report, we also wanted to see how different 
funding scenarios would affect the local street and road 
system condition. 
 
As owners and operators of 82 percent of the state’s roads 
(Figure 1), cities and counties found that the 2008 study 
was of critical importance for several reasons. While 
federal and state governments’ regularly assess their 
system needs, no such data existed for the local 

component of the state’s transportation network. Historically, 
statewide transportation funding investment decisions have been made without recognition of the 
particular requirements of the local system, and without local pavement condition data. Thus, this 
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assessment provides a critical piece in providing policy makers with a more complete picture of our 
transportation system funding needs. 
 
The goal is to use the findings of this report to continue to educate policymakers at all levels of 
government about the infrastructure investments needed to provide California with a seamless, 
multimodal transportation system. The findings of this study provide a 
credible and defensible analysis to support a dedicated, stable funding source for maintaining the 
local system at an optimum level. It also provides the rationale for the most effective and efficient 
investment of public funds, potentially saving taxpayers from paying significantly more to fix local 
streets and roads into the future. 
 
The study surveyed all of California’s 58 counties and 480 cities in 2010. The information collected 
captured data from more than 97 percent of the state’s local streets and roads! This level of 
participation exemplifies the interest at the local level to provide  comprehensive and defensible 
data in hopes of tackling this growing problem. 
 
The results show that California’s local streets and roads are moving ever closer to the edge of a 
cliff. On a scale of zero (failed) to 100 (excellent), the statewide average pavement condition index 
(PCI) has deteriorated from 68 in 2008 to 66 (“at risk” category) in 2010. If current funding remains 
the same, the statewide condition is projected to deteriorate to a PCI of 54 by 2020. Even more 
critical, the unfunded backlog will almost double from $39.1 billion to $63.6 billion. The maps on 
the next page illustrate the pavement deterioration that has resulted since the 2008 study. 
Approximately 67 
percent of the state’s local streets and roads are now “at risk” or in “poor” condition. Later in this 
report, we will define the consequences of this degradation and paint a clearer picture of what this 
will mean for the mobility and safety of the traveling public and ultimately the economic vitality of 
California. 
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To spend the taxpayer’s money cost-effectively, it makes more sense to preserve and maintain our 
roads in good condition than to let them deteriorate, since deteriorated roads are more expensive 
to repair in the future. Consistent with that approach, the costs developed in this study are based 
on achieving a roadway pavement condition of what the industry calls Best Management Practices 
(BMPs). This condition represents improving the pavement condition to a level where roads need 
preventative maintenance treatments (i.e., slurry seals, chip seals, thin overlays). These 
treatments have the least impact on the public’s mobility and commerce. Further, these treatment 
types are more environmentally friendly than the next level of construction that would be required 
(i.e., rehabilitation and reconstruction). 
 
 
The importance of this approach is significant. As roadway pavement conditions deteriorate, the 
cost to repair them increases exponentially. For example, it costs twelve times less to maintain a 
BMP pavement compared to a pavement that is at the end of its service life. Even a modest 
resurfacing is four times costlier than a pavement in the BMP condition. At a time when counties 
and cities are on fixed budgets, employing maintenance practices consistent with BMP results in 
treating four to twelve times more road area. By bringing the roads to BMP conditions, cities and 

counties will be able to maintain streets and roads at the most cost‐effective level. It is a goal that 

is not only optimal, but also necessary. 
 
 
 
 
 

Summary of Inventory & Pavement Condition Data by County (Cities Included). 
 

County* 

Centerline Miles Current Average 
PCI** 

 Lane Miles 
Current Average 

PCI** 

All Major Local Unpaved All Major Local Unpaved All Major Local 

Alameda 3,394 1,262 2,132 0 7,841 3,586 4,255 0 67 70 65 

Alpine 135 38 15 82 270 75 30 164 45 50 30 

Amador 476 202 252 22 955 408 503 44 34 37 31 

Butte 1,782 530 978 274 3,643 1,203 1,932 508 67 72 65 

Calaveras 715 323 297 95 1,344 656 593 95 53 55 50 

Colusa 987 277 474 236 1,524 541 746 236 60 67 56 

Contra 
Costa 

3,236 923 2,307 6 6,716 2,186 4,515 14 70 71 69 

Del Norte 334 79 146 109 675 178 29 207 68 68 68 

El Dorado 1,251 416 760 75 2,48 841 1,531 108 58 68 53 

Fresno 6,087 1,570 4,432 85 12,951 3,949 8,833 169 70 75 68 

Glenn 950 363 444 143 1,899 731 885 284 68 71 65 

Humboldt 1,484 715 591 178 2,968 1,491 1,178 300 56 53 59 

Imperial 2,994 1,244 1,743 6 6,088 2,610 3,468 1 72 72 73 

Inyo 1,142 61 465 616 2,158 12 928 1,108 57 64 56 

Kern 5,051 1,687 3,158 206 11,698 4,795 6,495 407 63 70 58 

Kings 1,328 425 833 70 2,796 962 1,694 140 62 69 58 

Lake 1,067 239 67 152 2,12 477 1,347 299 31 36 29 

Lassen 429 354 76 0 875 727 148 0 69 68 69 

Los Angeles 21,035 7,387 13,461 188 48,535 19,697 28,473 366 67 67 66 

Madera 1,822 564 1,19 66 3,680 1,151 2,416 113 48 58 43 

Marin 1,016 279 736 1 2,090 632 1,457 1 61 65 58 
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Mariposa 1,122 176 542 404 561 88 271 202 44 64 38 

Mendocino 775 356 417 2 1,519 719 797 3 49 54 43 

Merced 2,330 868 1,299 163 4,954 1,967 2,661 326 58 65 53 

Modoc 1,51 39 631 490 3,041 800 1,260 980 40 52 32 

Mono 233 137 96 0 465 280 184 0 68 74 59 

Monterey 1,834 1,283 543 8 4,187 3,125 1,051 11 45 39 60 

Napa 718 223 494 1 1,504 502 1,001 1 60 66 57 

Nevada 764 278 338 148 1,550 581 673 296 71 69 74 

Orange 6,187 1,982 4,205 0 16,025 6,935 9,090 0 76 76 77 

Placer 2,012 503 1,449 60 4,183 1,173 2,890 120 77 80 75 

Plumas 704 220 271 212 1,409 442 543 424 66 70 62 

Riverside 7,332 2,656 4,626 49 16,328 6,818 9,416 94 72 74 71 

Sacramento 4,968 1,414 3,529 26 10,936 3,763 7,122 51 66 69 65 

San Benito 411 231 149 31 833 476 295 62 66 67 65 

San 
Bernardino 
Co 

8,667 3,243 4,717 707 20,139 9,057 9,619 1,463 70 70 70 

San Diego 7,676 4,068 3,507 101 18,743 10,806 7,735 202 69 69 70 

San 
Francisco 

912 325 587 0 2,061 937 1,124 0 63 59 65 

San Joaquin 3,402 1,033 2,350 19 7,159 2,500 4,620 39 70 72 70 

San Luis 
Obispo Co 

1,939 715 984 241 4,078 1,707 1,889 482 64 65 63 

San Mateo 1,872 579 1,278 15 3,909 1,349 2,531 29 70 73 68 

            

Santa 
Barbara 

1,597 594 988 15 3,391 1,410 1,951 30 70 73 68 

Santa Clara 4,114 1,221 2,894 0 9,317 3,508 5,810 0 69 72 67 

Santa Cruz 871 185 686 0 1,812 454 1,358 0 48 60 43 

Shasta 1,722 669 817 236 3,547 1,470 1,628 449 67 76 58 

Sierra 499 182 106 211 1,001 368 211 423 71 71 71 

Siskiyou 1,495 535 463 497 3,005 1,088 924 993 57 62 52 

Solano 1,688 548 1,021 118 3,566 1,276 2,053 236 66 73 62 

Sonoma 2,350 723 1,627 0 4,901 1,643 3,258 0 50 62 42 

Stanislaus 2,694 867 1,785 42 5,912 2,289 3,540 83 51 53 49 

Sutter 1,029 279 587 163 2,106 624 1,156 326 56 59 54 

Tehama 1,197 328 595 275 2,401 658 1,194 549 65 69 63 

Trinity 916 286 406 223 1,608 572 81 223 50 55 46 

Tulare 3,957 947 2,896 113 8,181 2,218 5,73 225 68 70 67 

Tuolumne 532 211 284 37 1,228 511 643 74 62 62 62 

Ventura 2,416 764 1,647 4 5,297 2,063 3,225 9 66 67 65 

Yolo 1,346 431 793 122 2,611 939 1,498 175 67 70 64 

Yuba 724 282 340 102 1,504 592 708 204 56 55 57 

Total or 
Average 

141,235 48,675 85,117 7,443 308,27 122,72 172,196 13,361 66 68 65 
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APPENDIX C 
 

Chip seal description and terms 
 

By 
Rita B Leahy, PhD, PE  

APACA Technical Director 
  

A chip seal is simply the application of an asphalt binder on the pavement followed by the 
application of crushed aggregate.  The excess aggregate is swept away and the result is a 
durable seal coat on the pavement.  There are numerous types of chip seals in use today, 
including the following:  single; double; racked-in; cape; inverted; sandwich; geotextile-
reinforced; scrub; SAM and SAMI (stress-absorbing membrane interlayer).  A description and 
schematic of each type of chip seal follow: 
  

 Single Chip Seal 
A single-course chip seal is the most common type of chip seal.  It is constructed from a single 
application of binder followed by a single application of uniformly graded aggregate.  These 
seals are selected for normal situations where no special considerations would indicate that a 
special type of chip seal is warranted. 
  

 Double Chip Seal 
A double chip seal (sometimes called an “armor coat”) is constructed with two consecutive 
applications of both the bituminous binder and the uniformly graded aggregate.  The 
aggregate in the second application is typically about half the nominal size of the first 
application.  Double chip seals provide additional waterproofing, and are a more robust seal in 
comparison with a single chip seal.  Therefore, double chip seals are used in high-stress 
situations, such as areas that have a high percentage of truck traffic or on steep grades. 
  

 Racked-in Seal 
A racked-in seal is a special seal in which a single-course chip seal is temporarily protected 
from damage through the application of choke stone that becomes locked in the voids of the 
seal.  The choke stone provides an interlock between the aggregate particles of the chip seal. 
 The choke stone is used to prevent aggregate particles from dislodging before the binder is 
fully cured.  These chip seals are used in areas where there are large numbers of turning 
movements to lock in the larger pieces of aggregate with the smaller aggregate and prevent 
the aggregate from being dislodged before the seal is fully cured. 
  

 Cape Seal 
A Cape seal, named after the area in South Africa where it was invented, is basically a single 
chip seal followed by a slurry seal.  The original South African technique was to use a larger 
than normal base stone (up to ¾ inch).  However, Cape seal use in the US and other 
countries revolves around the use of a smaller nominal-sized aggregate. 
  

 Inverted Seal 
It is called an inverted seal because the larger-sized aggregate goes on top of the smaller-
sized aggregate and is therefore an inverted double seal.  These seals are commonly used to 
repair or correct an existing surface that is bleeding.  Also, these seals are used for restoring 
uniformity to surfaces with variation in transverse surface texture. 
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 Sandwich Seal 
The sandwich seal involves one binder application sandwiched between two separate aggregate 
applications.  Sandwich seals are particularly useful for restoring surface texture on raveled 
surfaces.  
 

 Geotextile-Reinforced Seal 
Reinforcing a chip seal with geotextile products can enhance the performance of a conventional 
chip seal over extremely oxidized or thermal cracked surfaces.  The geotextile is carefully rolled 
over a tack coat, followed by a single chip seal. 
 

 Stress Absorbing Membrane (SAM) Seal 
A SAM is a single chip seal in which a modified binder (normally asphalt rubber) is applied, 
followed by a layer of aggregate, and rolling.  Binder applications are much higher than those used 
for conventional chip seals. 
 

 Stress Absorbing Membrane Inter-layer (SAMI) 
A SAMI is a membrane seal that is used to retard the rate of reflection cracking in new overlays.  It 
consists of an application of modified binder followed by a layer of aggregate, spread and rolled. 
 An overlay is then placed over the membrane. 
 

 Scrub Seal 
A scrub seal is a more advanced and aggressive multi-step chip seal process that uses a polymer 
modified emulsion (PME) as the chip binder and rejuvenating emulsion in conjunction with a 
mechanized scrub broom that forces the optimum amount of emulsion into the cracks. 
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 Crack Sealing  
Asphalt pavements expand and contract with seasonal temperature changes. Consequently, 

cracks and joints are expanding and contracting when the pavements move. Fillers do not expand 
or contract. Sealing the cracks with a flexible rubberized asphalt that bonds to the crack walls and 

moves with the pavement will prevent water intrusion. Sealing will last longer and cost less. As part 
of a pavement management system, crack sealing can reduce pavement deterioration by 

restricting water penetration into underlying base and subbase layers. This restriction helps to 
maintain pavement structural capacity and limits future degradation. Simply stated, sealing cracks 
and joints in pavements extends the service life of the surface treatment and the pavement. Crack 
sealing will not improve initial pavement rideability. Sealing prior to surface treatments enhances 

the treatment and further extends the pavement life. The overall success of pavement 
maintenance systems that include crack sealing, combined with the generally low cost, make crack 

sealing a desired maintenance program. Crack sealing provides the most cost-effective use of 
dollars over time compared to other pavement maintenance techniques. 
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APPENDIX D 

Road Maintenance Costs 
 
The road maintenance funding is distributed among many activities other than pavement 
maintenance. This section will help identify some of the other tasks the roads crews must perform 
and the many areas where road maintenance funds are spent. 
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