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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 
Fugro was contracted by the Metropolitan Transportation Commission (MTC) of the San Francisco Bay 
Area for their Pavement Management Technical Assistant Program (P-TAP), Round 21 to provide an 
update to the City of PacificaΩǎ tŀǾŜƳŜƴǘ aŀƴŀƎŜƳŜƴǘ tǊƻƎǊŀƳ όtaP).  This Final Report provides 
information with regards to network level pavement repair options, budget analysis with annual and 
multi-year programming, impact of varying levels of budgets, and cost-effective pavement repair 
recommendations.  The primary purpose of this report is to assist jurisdictions to develop Maintenance & 
Rehabilitation (M&R) programs utilizing the StreetSaver Pavement Management System (PMS).   
 
The City of Pacifica (City) has a StreetSaver pavement management system (PMS) consisting of 
approximately 90 centerline miles of paved roadways.  Prior to data collection, Fugro provided a Quality 
Management Report (QMR) to the City.  The QMR detailed all quality assurance/quality control (QA/QC) 
steps taken by Fugro to ensure high quality ǇŀǾŜƳŜƴǘ ŘƛǎǘǊŜǎǎ Řŀǘŀ ŦƻǊ ŀƴŀƭȅǎƛǎ ŀƴŘ ǊŜǇƻǊǘƛƴƎΦ  ¢ƘŜ /ƛǘȅΩǎ 
approved QMR is presented in Appendix A of this Final Report.  In August 2020, distress surveys were 
performed for the network using the modified ASTM D6433 (MTC StreetSaver distresses) standard.  The 
distress data was entered into StreetSaver to calculate the Pavement Condition Index (PCI) for each 
section as well as the overall network.  The PCI is an index ranging from 0 (very poor pavement) to 100 
(new pavement).  The overall network PCI aftŜǊ CǳƎǊƻΩǎ ǊŜŎŜƴǘ ƛƴǎǇŜŎǘƛƻƴ ǿŀǎ 41 as of August 28, 2020.   
 
After data collection, Fugro developed a Budget Options Report (BOR) for the City.  The BOR documented 
the /ƛǘȅΩǎ budget assumptions, interest and inflation rates, assessed decision trees, and unit costs updates 
and provided a multi-year network level M&R work plan.   
 
After discussions with the /ƛǘȅΣ CǳƎǊƻ ŘŜǾŜƭƻǇŜŘ ǎŜǾŜǊŀƭ άǿƘŀǘ-ƛŦέ ŀƴŀƭȅǎŜǎ ǳǎƛƴƎ {ǘǊŜŜǘ{ŀǾŜǊΩǎ ōǳŘƎŜǘ 
scenario module.  This allowed us to evaluate the impacts of various budget scenarios on PCI, deferred 
maintenance (unfunded backlog), and average remaining service life of the network.  The following 
scenarios were evaluated and presented:  
 

¶ Scenario 1 ς Unconstrained 

¶ Scenario 2 ς Do Nothing 

¶ Scenario 3 ς Current Investment Level 

¶ Scenario 4 ς Maintain Current PCI 

¶ Scenario 5 ς Increase PCI to 51 

 
In addition, Fugro used a 2021-2025 Work Plan developed by the CityΩǎ consultant.  The work plan placed 
an emphasis on cape seal with base repair on selected sections.  The work plan was included on Scenarios 
2 ς 5. 
 
CƻǊ ǘƘŜ /ƛǘȅΩǎ ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƻŦ ƛƴǾŜǎǘƳŜƴǘ όƛΦŜΦΣ {ŎŜƴŀǊƛƻ 3), Fugro used a budget equal to the work plan 
developed for the City.  The budget varied yearly and ranged from $1.2 million to $1.6 million.  The total 
budget over five years was approximately $6.9 million.  The result showed that by 2025 the deferred 
maintenance increased from $80 million to $112 million and the overall PCI decreased to 38.   
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Fugro recommended the City invest in increasing its PCI as of 8/28/2020 (i.e., Scenario 5) from 41 to 51.  
The total budget over five years was approximately $32.3 million with the annual budget ranging from 
$1.5 million to $21 million.   The result showed that by 2025 the deferred maintenance increased from 
$60 million to $96 million and the overall PCI increased to 51 and remained 51 for all years.   
 
CǳƎǊƻ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ /ƛǘȅ Ŧǳƭƭȅ ŦǳƴŘ ƛǘǎ ǇǊŜǾŜƴǘƛǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻƎǊŀƳΦ  ¢ƘŜ /ƛǘȅΩǎ 
pavement maintenance strategies include cape seals, slurry seals, and crack sealing.  For preventive 
maintenance, the City should continue to utilize cost effective treatments where appropriate such as cape 
seals, slurry seals, and crack sealing.  Crack sealing is relatively inexpensive and can keep moisture out of 
pavements and prevent the underlying aggregate base from premature failures.  Life-extending surface 
seals are also cost-ŜŦŦŜŎǘƛǾŜ ŦƻǊ ǇŀǾŜƳŜƴǘǎ ŎǳǊǊŜƴǘƭȅ ƛƴ άDƻƻŘέ ǘƻ ά±ŜǊȅ DƻƻŘέ ŎƻƴŘƛǘƛƻƴΦ  !ǎ a¢/ Ƙŀǎ 
stated preventive maintenance is where the City will get the most from its money.   
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LƴǘǊƻŘǳŎǘƛƻƴ 
Fugro is pleased to provide this Final Report to the City of Pacifica (City) as part of its activities under a 
contract with the Metropolitan Transportation Commission (MTC) of the San Francisco Bay Area for their 
Pavement Management Technical Assistant Program (P-TAP), Round 21.  This Final Report provides 
information with regards to network level pavement repair options, budget analysis with annual and 
multi-year programming, impact of varying levels of budgets, and cost-effective pavement repair 
recommendations to assist jurisdictions to develop Maintenance & Rehabilitation (M&R) programs.   
 

.ŀŎƪƎǊƻǳƴŘ 
In August 2020, pavement condition distress surveys were performed for the CityΩǎ ŜƴǘƛǊŜ ƴŜǘǿƻǊƪ ōŀǎŜŘ 
ƻƴ a¢/Ωǎ ŘƛǎǘǊŜǎǎ ŘŜŦƛƴƛǘƛƻƴǎ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴǎ ǇǳōƭƛǎƘŜŘ ƛƴ άtŀǾŜƳŜƴǘ /ƻƴŘƛǘƛƻƴ LƴŘŜȄ 5ƛǎǘǊŜǎǎ 
Identification Manual for FlexiōƭŜ tŀǾŜƳŜƴǘǎΣέ пǘƘ 9ŘƛǘƛƻƴΣ aŀǊŎƘ нлмсΣ ŀƴŘ ǘƘŜ άtŀǾŜƳŜƴǘ /ƻƴŘƛǘƛƻƴ 
LƴŘŜȄ 5ƛǎǘǊŜǎǎ LŘŜƴǘƛŦƛŎŀǘƛƻƴ aŀƴǳŀƭ ŦƻǊ wƛƎƛŘ tŀǾŜƳŜƴǘǎΣέ оǊŘ 9ŘƛǘƛƻƴΣ aŀǊŎƘ нлмсΦ  ¢ƘŜ City maintains 
approximately 90 centerline miles of paved roadways.  Table 1 shows the breakdown of the entire 
network by functional class. 
 
Table 1.  Network Summary Statistics.   

Functional Class Sections Center Miles Lane Miles 

% of the Entire 
Network  

(by Pavement 
Area) 

Arterial 61 15.25 38.86 23.4% 

Collector 53 12.32 26.14 15.4% 

Residential/Local 472 62.55 123.13 61.2% 

Total 586 90.12 188.13 100.0% 

 
The City uses a software called StreetSaver (www.streetsaver.com) developed by MTC to inventory 
streets, assess and forecast pavement condition, record M&R activities, evaluate budget needs, evaluate 
impacts of funding on network wide pavement condition overtime.  This software is used to update the 
CityΩǎ tŀvement Management Program (PMP) periodically. 
 

Pavement Management Program (PMP) 
Pavement structures represent one of the largest capital investments for any jurisdiction.  Maintaining 
and operating pavements on a citywide system involves complex decisions about how and when to 
resurface or apply treatments to keep the pavement performance and operating costs at reasonable 
levels.  
 
A properly designed pavement management program provides managers of a pavement network the 
tools necessary for making consistent, cost-effective, and defensible decisions to preserve their pavement 
network.  The timing of pavement maintenance is critical, as the maintenance cost increases exponentially 
ǿƛǘƘ ǘƛƳŜΦ  ! ǇŀǾŜƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳ Ŏŀƴ ōŜ ǳǘƛƭƛȊŜŘ ǘƻ ŎƻƴŘǳŎǘ άǊŜǎǇƻƴǎƛǾŜέ ǇǊŜǾŜntive 
maintenance to maintain a reasonable level of service (i.e., road quality) at all times.  There has been 

http://www.fugro.com/
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ŜȄǘŜƴǎƛǾŜ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǇŀǾŜƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎƛƴŎŜ ǘƘŜ мфтлΩǎΦ  {ƻƳŜ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎ 
are:   
ω Pavement Deterioration ς Pavements tend to deteriorate very slowly during the first few years 

after placement and very rapidly when they are aged.  Even though pavement designs and 
materials varied widely, the deterioration of pavements follow a standard curve as shown in 
Figure 1.  Pavemenǘ /ƻƴŘƛǘƛƻƴ LƴŘŜȄ όt/Lύ ƛǎ ŀƴ ƛƴŘŜȄ ǘƘŀǘ ƛǎ άмллέ ŦƻǊ ŀ ōǊŀƴŘ ƴŜǿ ǇŀǾŜƳŜƴǘ ǿƛǘƘ 
ƴƻ ŘƛǎǘǊŜǎǎ ŀƴŘ ǊŜŘǳŎŜǎ ǘƻ άлέ ŦƻǊ ŀ ǇŀǾŜƳŜƴǘ ǘƘŀǘ Ƙŀǎ ŦŀƛƭŜŘΦ   

ω Costly Maintenance Practices ς Typically, state and local governments invest more funds for 
maintaining pavements than for any other public purpose.  While much of this is due to the high 
cost of repairs and heavy usage of the public pavements, there is strong evidence that some of 
the high operating costs originate from inappropriate or poorly timed maintenance decisions. 

ω Preserve vs. Reconstruct ς Successive years of collecting pavement condition data shows that it 
is far more economical to preserve roads than to delay repairs and reconstruct roads.  In addition, 
as traffic levels increases the costs of delaying repair work increases greatly.  Typically, the cost of 
maintenance is 10-15% of the expected cost to repair the ultimate failure that will occur without 
the application of maintenance activities.  For example, national data indicate that every $1 spent 
on maintaining the pavement surface saves $5 on major rehabilitation that will be required if the 
maintenance activities are not conducted.   

 

 
Figure 1.  Effect of Treatment Timing on Costs. 
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Network Level Analysis 
This Final Report examines the overall PCI condition of the entire network and provides recommendations 
to improving the current network level PCI.  These recommendations are developed by conducting various 
budget and/or target driven scenarios.  By varying the budget amounts available for pavement M&R, the 
impact of the different funding strategies can be shown on the CityΩǎ ƴŜǘǿƻǊƪ ƻǾŜǊǘƛƳŜ όƛΦŜΦΣ р ȅŜŀǊǎύΦ  
Although this report will provide a five year street and road repair program, the PMP should be reassessed 
on an annual basis due to unforeseen funding events.   
 
In addition, recommendations provided in this report are for network level budgeting and planning 
purposes.  The treatments that are assigned to sections of the City network are based on a decision tree.  
When a project has been selected by the City, engineering judgment and project level analysis should be 
applied to ensure that the treatment is appropriate and cost effective for the section.  This can include 
revisiting and reevaluating the visual distress ratings, coring and falling weight deflectometer tests to 
establish underlying structural problems, etc.   
 

Terminology 
Pavement Condition Index or PCI is a measurement of the pavement network condition and ranges from 
0 ς 100.  A newly constructed street would have a PCI of 100, while a failed street would have a PCI of 25 
or less.  The PCI is calculated based on pavement distresses identified in the field from a visual survey as 
ǇŜǊ a¢/Ωǎ Ƴƻǎǘ ŎǳǊǊŜƴǘ ŘƛǎǘǊŜǎǎ ƳŀƴǳŀƭǎΦ 
 
Unit costs in StreetSaver are the treatment cost per linear foot or square yard.  As a minimum the unit 
cost should be based on local and regional bids.  In addition, the unit cost should take into account items 
such as material costs, labor costs to do repair, rental equipment cost related to the project, pavement 
striping costs, repair of curbs and gutters, staff costs, project design costs, construction engineering costs, 
mobilization costs, etc.   
 
Decision tree in StreetSaver lists all the treatments and corresponding unit costs that are utilized by the 
jurisdiction.  It also assigns an appropriate M&R strategy to a section based on its functional classification, 
surface type, and condition category.  It is important to utilize the CityΩǎ ƻǊ ǊŜƎƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƳŀǘŎƘ 
the CityΩǎ ǊŜǇŀƛǊ ǎǘǊŀǘŜƎƛŜǎΦ   
 
Deferred maintenance or unfunded backlog consists of pavement maintenance that is needed, but it 
cannot be performed due to lack of funding.  Shrinking budgets have forced many agencies to defer much 
needed street maintenance.   
 
Maintenance and Rehabilitation or M&R are activities that an agency uses to slow down or reset the 
deterioration process of the pavement structure.     
 
Preventive maintenance program is a schedule of cost-effective planned maintenance actions aimed at 
the prevention of failure of the CityΩǎ ƴŜǘǿƻǊƪΦ  ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǇǊŜǾŜƴǘƛǾŜ ƳŀƛƴǘŜƴŀƴŎŜ ƛǎ ǘƻ ŜȄǘŜƴŘ ǘƘŜ 
service life of a street by detecting, precluding and mitigating any degradation of a street section.  If 
preventive maintenance work is done correctly and in a timely manner, the service life of a street can be 
greatly extended.  In StreetSaver, preventive maintenance primarily includes surface treatments such as 
ǎƭǳǊǊȅ ǎŜŀƭǎΣ ŎƘƛǇ ǎŜŀƭǎ ƻǊ ŎǊŀŎƪ ǎŜŀƭǎ ǘƘŀǘ ŀǊŜ ŀǇǇƭƛŜŘ ǘƻ ǇŀǾŜƳŜƴǘǎ ƛƴ άDƻƻŘέ ŎƻƴŘƛǘƛƻƴ ƻǊ ŀōƻǾŜΦ  ¢Ƙƛǎ 
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strategy focuses on cost effective treatments on good roads to maintain their condition and serviceability 
throughout their lifespan.  
 

tŀǾŜƳŜƴǘ /ƻƴŘƛǘƛƻƴ 

Network Replacement Value 
It is important to consider the overall investment the City has in its pavements.  The cost to reconstruct 
all streets (full replacement of the pavement, base, and structure of the streets) is over $254 million. 
 

Historical Network PCI 
Figure 2 shows the overall network PCI between 2011 and 2020.  The PCI values are a combination of field 
inspected values from surveys and values from the StreetSaver modeling.  Figure 2 shows that the average 
network PCI for the City has fluctuated between 41 and 60 from 2011 to 2020.  In addition, the San Mateo 
County average PCI is also shown.   
 

 
Figure 2.  Historical Network PCI from 2011 to 2020. 
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Current Overall Network PCI 
The overall network PCI is 41 as of August 28, 2020.  Appendix B provides the section inventory as well as 
the PCI for each section.  Please note that these values are projected and area-weighted calculations from 
StreetSaver.  Figure 3 shows the five pavement condition categories and PCI breakpoints, which are critical 
decision points at which different treatments would be applied to the pavement sections by functional 
class and surface types.   
 

Very Good [I] 

100 
90 (PCI Cap)* 
 
70 

Good  [II] 
(non-load) 

Good [III] 
(load-related) 50 

Poor [IV] 25 

Very Poor [V] 0 

Pavement Condition 
[Condition Category] 

PCI 

*Above PCI of 90, no M&R is recommended. 

 

Figure 3.  Pavement Condition Categories by PCI. 

 
Table 2 shows the CityΩǎ t/L ǇŜǊ ŦǳƴŎǘƛƻƴŀƭ ŎƭŀǎǎΦ  ¢ƘŜ ƻǾŜǊŀƭƭ ƴŜǘǿƻǊƪ t/L ƛǎ ƛƴ ǘƘŜ a¢/ ŘŜǎƛƎƴŀǘŜŘ άPoorέ 
pavement condition.  The Arterial functional class is in ǘƘŜ a¢/ ŘŜǎƛƎƴŀǘŜŘ άDƻƻŘέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴΦ  
The Collector and Residential functional classes are ƛƴ ǘƘŜ a¢/ ŘŜǎƛƎƴŀǘŜŘ άPoorέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴΦ   
 
Table 2.  PCI per Functional Class.   

Functional Class Sections Centerline 
Miles 

Lane Miles PCI[1] Pavement 
Condition 

Arterial 61 15.25 38.86 63 Good 

Collector 53 12.32 26.14 34 Poor 

Residential 472 62.55 123.13 34 Poor 

Total 586 90.12 188.13 41 Poor 
[1] As of 8/28/2020. 

 
Figure 4 shows the centerline miles by pavement condition.  Around 15% of the centerline miles are 
ά9ȄŎŜƭƭŜƴǘέ ƻǊ ά±ŜǊȅ DƻƻŘέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ŎŀǘŜƎƻǊƛes (between PCI 100-70), 15% of the centerline 
ƳƛƭŜǎ ŀǊŜ ƛƴ ǘƘŜ άDƻƻŘέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ŎŀǘŜƎƻǊȅ όōŜǘǿŜŜƴ t/L сф-50), and 70% of the centerline 
ƳƛƭŜǎ ŀǊŜ ƛƴ ǘƘŜ άtƻƻǊέ ƻǊ ά±ŜǊȅ tƻƻǊκCŀƛƭŜŘέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ŎŀǘŜƎƻǊƛŜǎ όōŜǘǿŜŜƴ t/L пф-0). 
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Figure 4.  Centerline Miles of Streets by Pavement Condition. 

 

.ǳŘƎŜǘ bŜŜŘǎ 

Maintenance Strategies 
Table 3 shows the CityΩǎ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘǊŀǘŜƎȅ ŦƻǊ ŀǊǘŜǊƛŀƭǎ ŀǎ ǎƘƻǿƴ ƛƴ ƛǘǎ ŘŜŎƛǎƛƻƴ ǘǊŜŜΦ  {ǳǊŦŀŎŜ 
treatments, such as crack and slurry seals, have usually been utilized as a preventive maintenance 
ǘŜŎƘƴƛǉǳŜ ǿƘŜƴ ǘƘŜ ǇŀǾŜƳŜƴǘǎ ŀǊŜ ƛƴ ά±ŜǊȅ DƻƻŘέ ŎƻƴŘƛǘƛƻƴ ƻǊ ŀōƻǾŜΦ  As the pavement condition 
deteriorates, asphalt concrete (AC) overlays are applied.  For pavements in very poor condition, 
reconstruction is considered.  The CityΩǎ ŘŜŎƛǎƛƻƴ ǘǊŜŜǎ ŦƻǊ ŜŀŎƘ ŦǳƴŎǘƛƻƴŀƭ Ŏƭŀǎǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ 
C.   
 
Table 3.  Maintenance Strategy for Arterial Functional Class.   

Pavement 
Condition 

PCI Range Typical Maintenance Treatment 

Excellent 100-90 Do Nothing 

Very Good 89-70 Seal Cracks, Slurry Seal, Mill and Thin Overlay 

Good 69-50 Slurry Seal, Rubber Cape with Base Repair 

Poor 49-25 Mill and Thick Overlay with Base Repair 

Very Poor 0-24 Reconstruct Structure (AC) 

 
  

Excellent (100-90)
2.60
3%

Very Good 
(89-70)
10.87
12%

Good (69-50)
13.61
15%

Poor (49-25)
27.07
30%

Very Poor (24-0)
35.96
40%

Centerline Miles of Streets by Pavement Condition
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Budget Needs Analysis (Unconstrained) 
Based on the CityΩǎ aϧR decision tree and the PCIs of the sections, StreetSaver selected a maintenance 
or rehabilitation action and computed the total costs over a period of five years.  The budget needs 
analysis represents the "ideal world" or unconstrained funding levels.  An interest rate of 3% and an 
inflation factor of 3% were used to project the costs for the next five years.  The summary results from 
the analysis are shown in Table 4 and the details are presented in Appendix D.   
 
Table 4.  Budget Needs Project PCI and Cost Summary.   

 Year 
Total Cost 

 2021 2022 2023 2024 2025 

PCI Treated 81 80 82 84 86  

PCI Untreated 39 36 34 31 29  

Preventive Cost $544,030 $8,382 $17,911 $71,262 $253,182 $894,767 

Rehab Cost $106,702,789 $8,066,200 $13,977,845 $13,422,911 $9,745,892 $151,915,637 

Total Cost $107,246,819 $8,074,582 $13,995,756 $13,494,173 $9,999,074 $152,810,404 

 
If the City followed the maintenance and rehabilitation strategies recommended by the program and had 
unconstrained funding, the average network PCI will increase to 86 by the end of year 2025.  If, however, 
no maintenance or rehabilitation occurred in the next five years, the average network PCI would 
deteriorate to 29 by the end of year 2025.   
 
With respect to the unconstrained funding, $152.8 million in maintenance and rehabilitation was needed.  
Approximately $0.9 million (1%) was allocated to preventive maintenance treatments while the majority 
of the funding, $151.9 million, was allocated to the more costly rehabilitation or reconstruction 
treatments.   
 

.ǳŘƎŜǘ {ŎŜƴŀǊƛƻǎ ϧ wŜǎǳƭǘǎ 

.ŀǎŜŘ ƻƴ ǘƘŜ ǳƴŎƻƴǎǘǊŀƛƴŜŘ ŀƴŀƭȅǎƛǎ ŀƴŘ ƛƴǇǳǘ ŦǊƻƳ ǘƘŜ /ƛǘȅΣ CǳƎǊƻ ŘŜǾŜƭƻǇŜŘ ǎŜǾŜǊŀƭ άǿƘŀǘ-ƛŦέ ŀƴŀƭȅǎŜǎ 
ǳǎƛƴƎ {ǘǊŜŜǘ{ŀǾŜǊΩǎ ōǳŘƎŜǘ ǎŎŜƴŀǊƛƻ ƳƻŘǳƭŜΦ  ¢Ƙƛǎ ŀƭƭƻǿǎ ǳǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǾŀǊƛƻǳǎ ōǳŘƎŜǘ 
"scenarios" on PCI, deferred maintenance (unfunded backlog), and average remaining service life of the 
network.  Please note that for the scenarios 1) excess rehabilitation funds are added to preventive 
maintenance funds and 2) stop gap funds are taken from preventive maintenance funds where applicable, 
and 3) surplus preventive maintenance funds are limited.  In addition, Fugro was instructed to use the 
2021-2025 Work Plan developed by Nichols Consulting Engineers (NCE).  The work plan placed an 
emphasis on cape seal with base repair on selected sections.  The work plan is included in Scenarios 2 ς 
5.  Please see the following descriptions for each scenario. 
 

Scenario 1: Unconstrained 
This scenario uses the annual amounts identified in the Budget Needs Analysis totaling $152.8 million in 
the Budget Scenarios module.  Because it is more cost-effective to eliminate the deferred maintenance 
backlog as quickly as possible, the majority of the maintenance needs are addressed in the first year of 
the five-year program.  The result shows that the deferred maintenance will be zero for the first four years 
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and then will be $34,532 in 2025.  The overall PCI will increase to 86 as shown in Figure 5.  All detailed 
reports are provided in Appendix E.   
 

Scenario 2: Do Nothing 
This scenario shows the overall network PCI over five years if no funds are available and no work is 
performed.  The result shows that by 2025 the deferred maintenance increases from $81 million to $147 
million and the overall PCI will decrease to 29 as shown in Figure 5.  All detailed reports are provided in 
Appendix F.   
 

Scenario 3: Current Investment Level 
This scenario shows the overall network PCI over five years using the budget needed to complete the NCE 
work plan.  The budget varies yearly and ranges from $1.2 million to $1.6 million.  The total budget over 
five years is approximately $6.9 million (average = $1.38 million per year).  The result shows that by 2025 
the deferred maintenance increases from $80 million to $112 million and the overall PCI will decrease to 
38 as shown in Figure 5.  All detailed reports are provided in Appendix G.   
 

Scenario 4: Maintain Current PCI 
This scenario aims to ensure that the overall pavement network PCI does not drop below the current PCI 
of 41 (as of 8/28/2020) over the next five years.  A target driven scenario was developed to determine the 
required budget.  The budget varies yearly and ranges from $1.4 million to $3 million.  The total budget 
over five years is approximately $11 million (average = $2.2 million per year).  The result shows that by 
2025 the deferred maintenance increases from $80 million to $110 million and the overall PCI will be 41 
for each year as shown in Figure 5.  All detailed reports are provided in Appendix H.   
 

Scenario 5: Increase PCI to 51 
This scenario aims to ensure that the overall pavement network PCI will improve to 51 (i.e., 41 as of 
8/28/2020 plus 10 points) over five years.  A target driven scenario was developed to determine the 
required budget.  The budget varies yearly and ranges from $1.5 million to $21 million.  The total budget 
over five years is approximately $32.3 million (average = $6.46 million per year).  The result shows that by 
2025 the deferred maintenance increases from $60 million to $96 million and the overall PCI will increase 
to 51 and remain 51 for all years as shown in Figure 5.  All detailed reports are provided in Appendix I.   
 

Pavement Condition Changes Based on Budget Scenarios 
Figure 6 shows what the pavement condition of the City will be in 2025 based on the different budget 
ǎŎŜƴŀǊƛƻǎΦ  ¢ƘŜ ƎǊŜŀǘŜǎǘ ŜȄǇŜƴǎŜǎ ǘƘŀǘ ǘƘŜ /ƛǘȅ ǿƻǳƭŘ ŦƻǊŜǎŜŜ ŀǊŜ ƛƴ ǘƘŜ άtƻƻǊέ ŀƴŘ ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ 
condition categories because these would likely require reconstruction.  For the purposes of this 
discussion, Fugro is highlighting the differeƴŎŜǎ ǎŜŜƴ ƛƴ ǘƘŜ άtƻƻǊέ ŀƴŘ ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ 
categories for each scenario.   
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For Scenario 1 ς ¦ƴŎƻƴǎǘǊŀƛƴŜŘΣ ǘƘŜ άtƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ 26.3% from 28.4% to 
нΦм҈ ŀƴŘ ǘƘŜ ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ оу҈ ŦǊƻƳ оу҈ ǘƻ л҈.  For Scenario 2 ς Do 
Nothing (i.e., no treatments performed), the άtƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ decrease 2.5% from 28.4% 
ǘƻ нрΦф҈ ŀƴŘ ǘƘŜ ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ моΦм҈ ŦǊƻƳ оу҈ ǘƻ рмΦм҈.  For Scenario 
3 ς Current Investment Level, the άtƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ 0.3% from 28.4% to 28.1% 
ŀƴŘ ǘƘŜ ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ condition would decrease 2.6% from 38% to 35.4%.  For Scenario 4 ς 
Maintain Current PCI, the άtƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ 3.6% from 28.4% to 24.8% and the 
ά±ŜǊȅ tƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ нΦс҈ ŦǊƻƳ оу҈ ǘƻ орΦп҈.  For Scenario 5 ς Increase PCI 
to 51, the άtƻƻǊέ ǇŀǾŜƳŜƴǘ ŎƻƴŘƛǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ 15.2% ŦǊƻƳ нуΦп҈ ǘƻ моΦн҈ ŀƴŘ ǘƘŜ ά±ŜǊȅ tƻƻǊέ 
pavement condition would decrease 7.3% from 38% to 30.7%.   
 

PCI Maps 
Appendix J presents PCI maps for the following conditions: Current, Scenario 1 ς Unconstrained (2025), 
Scenario 2 ς Do Nothing (2025), Scenario 3 ς Current Investment Level (2025), Scenario 4 ς Maintain 
Current PCI (2025), and Scenario 5 ς Increase PCI to 51 (2025).   
 

wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
The City has a substantial investment of over $254 million in their pavement network of approximately 90 
ŎŜƴǘŜǊƭƛƴŜ ƳƛƭŜǎΦ  ¢ƘŜ /ƛǘȅΩǎ ƻǾŜǊŀƭƭ ƴŜǘǿƻǊƪ t/L ƛǎ 41 (as of 8/28/2020ύΣ ǿƘƛŎƘ ƛǎ άPoorέ ƛƴ ǘƘŜ a¢/ 
pavement condition categories.  Approximately 30҈ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ƛǎ ά±ŜǊȅ DƻƻŘέ ƻǊ άDƻƻŘέ ŀƴŘ 70% is 
άtƻƻǊέ ŀƴŘ ά±ŜǊȅ tƻƻǊΦέ  ¢ƘŜ ōǳŘƎŜǘ ƴŜŜŘǎ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ /ƛǘȅ ǿƻǳƭŘ ƘŀǾŜ ǘƻ ǎǇŜƴŘ 
approximately $152.8 million in M&R over the next five years to basically repair all streets.  This is the 
ƛŘŜŀƭ ǎƛǘǳŀǘƛƻƴ ǿƘŜǊŜ ŀƭƭ ǎǘǊŜŜǘǎ ŀǊŜ ƛƴ ά±ŜǊȅ DƻƻŘέ ƻǊ άDƻƻŘέ ŎƻƴŘƛǘƛƻƴ ŀƴŘ Ƨǳǎǘ ƴŜŜŘ ǊŜƎǳƭŀǊ ǇǊŜǾŜƴǘƛǾŜ 
maintenance.  For this report, Fugro has evaluated and presented several scenarios for the City to 
consider.   
 

Budget 
As mentioned previously, the City had a five year work plan developed by NCE and it was included in 
Scenarios 2 ς 5.  Based on the PCI (i.e., 41 as of 8/28/2020) and slowing the growth of the deferred 
maintenance (unfunded backlog), Fugro recommends Scenario 5 ς Increase PCI to 51.  This scenario has a 
total budget of $32.3 million over five years.  The PCI will increase from 41 as of 8/28/2020 to 51, which 
is in ǘƘŜ άDƻƻŘέ ŎƻƴŘƛǘƛƻƴΦ  ¢ƘŜ ŘŜŦŜǊǊŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ Ϸ60 million to $96 million.   
 

Pavement Maintenance Strategies 
¢ƘŜ /ƛǘȅΩǎ ǇŀǾŜƳŜƴǘ ƳŀƛƴǘŜƴŀƴŎŜ ǎǘǊŀǘŜƎƛŜǎ ƛƴŎlude cape seals (such as the NCE developed work plan), 
slurry seals, and crack sealing.  For preventive maintenance, the City should continue to utilize cost 
effective treatments where appropriate such as cape and slurry seals and crack seals.  Crack sealing is 
relatively inexpensive and can keep moisture out of pavements and prevent the underlying aggregate 
base from premature failures.  Life-extending surface seals such as cape seals and slurry seals are also 
cost-ŜŦŦŜŎǘƛǾŜ ŦƻǊ ǇŀǾŜƳŜƴǘǎ ŎǳǊǊŜƴǘƭȅ ƛƴ άDƻƻŘέ ǘƻ ά±ŜǊȅ DƻƻŘέ ŎƻƴŘƛǘƛƻƴΦ  CǳƎǊƻ ǊŜŎƻƳƳŜƴŘǎ ǘƘŀǘ ǘƘŜ 
City fully fund its preventive maintenance program.  This is necessary to at least maintain the portion of 
ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ǘƘŀǘ ƛǎ ƛƴ ά±ŜǊȅ DƻƻŘέ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ŀǾƻƛŘ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŘŜŦŜǊǊŜŘ ƳŀƛƴǘŜƴŀƴce.  As 
MTC has stated preventive maintenance is where the City will get the most from its money.  If there is a 
funding shortfall, Fugro recommends that priority be given to arterials before collectors and collectors 
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before residential roads.  Fugro also recommends evaluating emerging cost effective techniques like thin- 
bonded wearing courses and rubberized overlays.   
 

Re-inspection 
Fugro recommends that the City continue to maintain its pavement management program to be eligible 
for grants and state gas tax funding.  Per MTC requirements, pavement sections for arterial and collector 
streets should be re-inspected every two years and residential streets should be re-inspected every five 
years.  The costs for the re-inspection should be included in the annual pavement management budget. 
 

StreetSaver Updates 
Fugro has the following recommendations regarding StreetSaver: 
 

¶ Review and update decision tree M&R strategies annually.   

¶ Review and update decision tree unit costs annually to reflect new construction bid costs and 
ensure the budget analysis is more accurate.  For example, asphalt prices have been volatile in 
the past.  If asphalt prices change drastically, it could affect the number of projects the City can 
build.   

¶ Update the pavement network when streets are annexed or newly constructed including GIS 
shape files.   

¶ Enter in M&R activities annually, which will help the City track performance of past treatment 
strategies to determine their effectiveness.   
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Section Inventory Report Description 
This report lists section information for each of the CityΩǎ ǇŀǾŜƳŜƴǘ ǎŜŎǘƛƻƴǎΦ Lǘ ƭƛǎǘǎ ǘƘŜ ǎǘǊŜŜǘ ID, Section 
ID, section limit, functional class, surface type, number of lanes, length, width, area, and PCI.  The report 
is sorted alphabetically by Street Name and Section ID.  The field descriptions in this report are listed 
below: 
 

COLUMN DESCRIPTION 

Street ID Street Identification - A code up to ten characters/digits to identify the street. 
Generally, the street name is truncated to six characters.  The Street ID should be 
unique for each street. 

Section ID Section Identification - A code up to ten characters/digits to identify the section 
number. The Section ID must be unique for each section of one street. 

Street Name The name of the street. 

Begin Location Beginning limit of the section. 

End Location Ending limit of the section. 

Lanes Number of travel lanes. 

Functional Class Functional Classification (A = Arterial, C = Collector, R = Residential). 

Length (feet) Length of the section in feet. 

Width (feet) Average width of the section in feet. 

Area (square foot) Calculated area based on average length and width. 

Surface Type  Surface Type (AC = AC Pavement, O = AC Overlay of AC Pavement, AC/PCC = AC 
Overlay of PCC Pavement, PCC = PCC Pavement, ST = Surface treatment over gravel 
base/subgrade). 

PCI Date Date of PCI is from inspection or maintenance data.   

PCI Average PCI for the section.  The value is inspected/projected for 2017 and is based 
on the last calculated PCI (i.e. from inspection or maintenance data). 

 

http://www.fugro.com/
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