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PURPOSE / BACKGROUND  ----   -----   ----   ----  -----  

Every year the City of Lacey collects pavement condition data for its entire roadway network.  
Here’s a summary of Lacey’s streets: 

 31.7 centerline miles of arterial streets, 

 23.2 centerline miles of collector streets, and 

 113.4 centerline miles of residential (local) streets, for a total of 

 168.3 centerline miles of roadway within City limits. 

All public roads are visually inspected for pavement surface defects.  These defects are 
documented and tallied in the pavement management database.  The purpose of this report is 
to put the raw data in a form that allows the City to determine the current status of these 
streets on a network level, as well as make intelligent pavement-related repair and funding 
decisions. 

Having a pavement management program in place provides a valuable opportunity to evaluate 
pavement condition trends.  By studying these trends we can estimate and propose future 
budgetary and maintenance requirements, prioritize projects to maximize cost-effectiveness, 
and evaluate past performance.  This report includes several “what-if” scenarios generated by 
the pavement management software, which analyze how varying budget amounts will impact 
the City’s roads over a period of time. 
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PAVEMENT MANAGEMENT SYSTEM  -----   ----   ----  -----   

Phase I (Field Data Collection) 

Every year all paved roads within City limits are visually inspected for various signs of defects 
and aging (see pages 90-96).  These roads are divided into smaller, more manageable sections 
for the purpose of inspection.  Sections are typically from intersection to intersection and 
approximately 1000-1500 feet long as easily identifiable intersections allow.  Currently the 
roadway network is divided up into 1088 field inspection units.  As each section is examined, all 
pavement defects, along with their measurements and severities, are documented. 

Phase II (Data Analysis & Scoring) 

Since 2005 Lacey has been using a software program called StreetSaver, which was developed 
by the Metropolitan Transportation Commission (MTC) in the San Francisco Bay area and is 
specifically targeted for use by local municipalities.  As data is gathered for each section, any 
defects noted are entered into the StreetSaver program, which deducts points from the section 
based on the defect type, severity, and size.  That value is then adjusted to account for the 
number of different defects present within that section.  This adjusted score is the pavement 
condition index (PCI).  PCI scores range from 0 to 100; a score of 100 would denote a perfect, 
new section of roadway, and values getting close to 0 would represent a completely failed 
section. 

After calculating the PCI scores for all road sections, the software establishes the extent of 
repair required and estimates repair costs.  StreetSaver also calculates projected PCI scores 
based on different budgeting scenarios.  Each year’s rating and maintenance information is 
stored in a database, giving us a more complete record of our network’s condition, and keeping 
track of the extent and timing of road improvements. 

Phase III (Project & Treatment Selections) 

The output from the data analysis includes a prioritized rating of the roadway segments.  The 
list allows the City to develop a strategy for project selection depending upon the budgeting 
resources available.  Another factor is the optimal timing for a given road treatment, which will 
ideally provide the greatest improvement in benefit for the lowest cost (“most bang for the 
buck”), thus making the best use of limited funds.  A properly maintained pavement 
management system will aid in the challenge of maintaining the desired level of service on 
“good” roads while repairing the “poor” ones.  
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Pavement Condition Index (PCI) Scores 

The condition categories listed below are ranges in the PCI scale that compare similar sections 
of pavement and make generalized assumptions about their condition. 

 “VERY GOOD” (PCI Scores of 85 to 100) 
These streets may be relatively new.  They have 
few, if any defects, and what defects they do have 
are likely cosmetic.  Routine maintenance, such as 
crack sealing or a surface seal, may be enough to 
provide a smooth ride for many years to come. 

 “GOOD” (PCI Scores of 60 to 84) 
These are streets that are beginning to show their 
age, due to climate and traffic.  Common defects 
include various forms of cracking and raveling.  The 
defects are generally not serious in nature, but 
could indicate a need for additional maintenance 
or localized treatment, such as patching.  Their 
base is still intact and can provide several more 
years of service. 

 “FAIR” (PCI Scores 40 of to 59) 
Defects, such as alligator cracking and depressions, 
have become more prevalent and more severe.  
Pavement edges may start to ravel away.  These 
roads are functional, but require rehabilitation if 
they are to remain an asset in the future.  Some 
structural deficiencies and surface roughness are 
evident. 

 “POOR” (PCI Scores of 0 to 39) 
In this category, the pavement is overshadowed by 
large areas of cracking and depressions.  The 
surfaces are uneven and may be prone to rutting.  
Failures in both the pavement and subgrade are 
easy to identify.  These sections are near the end of 
their services lives and usually require a complete 
road reconstruction.  
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Remaining Service Life (RSL) 

Some of the essential functions of pavement management are to (1) keep track of pavement 
condition using ways to measure performance and (2) forecast future pavement performance 
in order to plan ahead for maintenance and rehabilitation.  One of the main indicators for the 
above is assessing the remaining service life (RSL) of a pavement. 

Pavement RSL is the estimated number of years that a pavement section adequately performs 
to a desired level of service, after which time the pavement is providing substandard service 
quality.  This value is calculated using the distress data and the pavement’s rate of 
deterioration. 

RSL is a measure of the amount of pavement service life, not pavement life.  Therefore, it’s 
possible for a road section to have an RSL value of zero, which means that it has dropped below 
the threshold of the desired level of service. 

Functional Classifications 

Roadways are grouped into functional classes based on the kind of service they are expected to 
provide.  Transportation planners use functional classification to design a safe and efficient flow 
of traffic throughout the street network.  The most basic categories are arterials, collectors, and 
residential streets. 

 ARTERIAL STREETS 
This system of streets serves the major centers of 
urban activity and supports the highest traffic 
volumes.  Its purpose is to move people and goods 
efficiently and quickly, with the highest level of 
access control. 

 COLLECTOR STREETS 
These streets collect traffic from residential (local) 
roads and connect them with arterials.  Compared 
to arterial streets, collectors provide a level of 
service at a lower speed for shorter distances, 
maintaining a balance between mobility and 
access. 

 RESIDENTIAL STREETS 
The great majority of streets in the network are 
meant to provide the most access to residences 
and other properties but with a lower level of 
mobility.  These generally interconnect with each 
other and to collector streets. 



7 
 

 
 
 

2% 1% 3% 3% 3% 2% 1% 1.5% 1.8% 2.3%5% 5% 5% 6% 5% 5% 5%
3% 4% 3.5%

49
%

43
% 48

%

44
% 54

%

50
%

50
%

54
%

55
%

54
.6

%

44
%

51
% 44

%

48
% 38

%

43
%

44
%

41
.5

%

38
.7

%

39
.6

%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Arterial & Collector Streets

POOR FAIR GOOD VERY GOOD

1% 1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2%
1% 2% 1% 1% 2% 1% 1.9% 1.2% 2.2% 3.0%

28
%

30
%

31
%

30
% 35

%

28
%

30
%

34
%

3
3.

3%

3
4.

2
%

70
%

67
%

68
%

69
% 63

%

71
%

68
%

64
.7

%

64
.3

%

62
.6

%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Residential Streets

POOR FAIR GOOD VERY GOOD



8 
 

PAVEMENT PRESERVATION STRATEGIES  -----   ----   ----  -----  

One of the key goals of pavement preservation is to prevent “very good” or “good” pavement 
from deteriorating.  For roads with PCI scores in the 50s and 60s that are left unmaintained, 
pavement deteriorates at an accelerated rate.  Road treatments for “fair” or “poor” streets are 
much more expensive, as it is often necessary to repair structural damage or even rebuild the 
road.  The “worst-first” approach to pavement management is costly, time consuming, and 
disrupts traffic flow for extended periods of time. 

The concept of pavement preservation relates to extending a pavement’s service life by 
carefully choosing surface treatments while the pavement is still in good condition.  Various 
strategies for roadway treatment include: 

 Routine Maintenance: 
Scheduled, day-to-day activities (examples: crack sealing, repairing potholes, 
patches, maintaining channelization) 

 Preventive Maintenance: 
Series of low-cost treatments intended to reduce the rate of road deterioration 
and preserve the existing road system (examples: seal coats, thin asphalt 
overlay) 

 Rehabilitation/Reconstruction: 
Milling or removal of existing pavement, addressing subgrade problems, and 
constructing new asphalt structures 

The success and cost-effectiveness of these treatments depend on choosing the optimal time to 
apply them, in order to get the greatest improvement possible for the lowest cost.  By taking a 
proactive approach to maintaining our road network, we can provide the public with improved 
mobility and safer, smoother, longer-lasting pavements – and maximize the return on the City’s 
investment. 
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Effect of Treatments 

Example:  cost per square yard for a residential road over 55 years 

 

 

 

In the chart above, the red descending curves represent the “reactive” model of pavement 
treatment, in which roads deteriorate unchecked until they trigger major road rehabilitation.  
The blue curves illustrate the concept of pavement preservation, in which roads receive 
preventive maintenance regularly while still in good condition.  Although prices for road 
treatments fluctuate and increase over time, the example serves to illustrate the obvious 
advantages to applying preventive maintenance. 

Counting over the same period of time, the sum of the costs of preventive maintenance is 
substantially less than road reconstruction.  This approach sustains a higher level of pavement 
performance and delays the need for rehabilitation.  Benefits also include improved ride quality 
and safety, increased customer satisfaction, and reduced traffic congestion associated with 
major road repair. 
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Elements of Pavement Preservation 

 

Treatment Description 
Expected 
Life of 
Treatment 

   Advantages    Disadvantages 

Crack Seal Localized treatment 
preventing water and 
debris from entering 
the road base and 
sub-base 

3-5 years  Low cost 

 Common, widely 
used 

 Effective 

 Short life span 

 Only addresses 
cracks 

 Possible reflective 
cracking later 

Slurry Seal 
 
or 
 
Microsurfacing 

Surface treatment of 
fine aggregate and 
asphalt emulsion.  
Makes a cold mixed 
material that cures 
quickly to a hard 
wearing surface 

5-8 years  Waterproofs and 
protects surface 

 Reduces pavement 
oxidation 

 Slows surface 
raveling 

 Adds surface friction 

 Improves ride and 
profile 

 Cure time 
dependent on 
weather conditions 

 Success dependent 
on experienced 
contractor and 
proper mix of 
ingredients 

Chip Seal Similar to slurry seal, 
with larger aggregate 
placed on top of 
asphalt binder 

7-10 years  Similar advantages 
as for slurry seals 

 More effective at 
sealing medium-
severity cracking 
than other 
treatments 

 Aggregate can 
become dislodged 

 Associated with 
increased road 
noise and rougher 
surface 

Cape Seal Chip seal applied, with 
layer of slurry seal/ 
microsurfacing on top 

10-15 years  Smoother ride than 
chip seal alone 

 Extended treatment 
life 

 Asphalt-like finish at 
lower cost 

 More expensive 
than other seals 

Thin Hot-Mix 
Asphalt Overlay 

Thin layer (up to 
1.25”) applied to road 
surface 

10-12 years  Works well in all 
climate conditions 

 Improves ride 
quality 

 Corrects surface 
irregularities 

 Provides no 
additional 
structural capacity 

 Subject to 
delamination and 
reflective cracking 
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BUDGET NEEDS CALCULATION  ----   -----   ----   ----  -----  

In order to run budget scenarios and ultimately develop an effective maintenance and 
rehabilitation strategy, the StreetSaver program first determines the maintenance “needs” of 
the roadway network.  Because it costs less to maintain roads in good condition, StreetSaver 
calculates what it would take to improve the road system overall to an optimal PCI with no 
backlogged maintenance and then maintain it at that level (upper 80s/lower 90s).  In this 
analysis a budget was calculated for ten years based on current treatment selections and unit 
costs, using an inflation factor of 3%.  For each management section, the program projects the 
condition with and without treatment, recommends one or more treatments over the analysis 
period, and estimates treatment costs.  The calculation tends to identify funding early for the 
poorer roads, so the estimated budget varies from year to year.  Although greatly exceeding the 
City’s funding levels, the budget needs analysis represents an ideal funding strategy as 
calculated by StreetSaver. 

The table below shows the level of expenditures, estimated at about $107.1 million, that is 
needed to raise the City’s pavement condition to a network PCI average of around 90, and 
maintain that level while eliminating maintenance backlog.  Of this amount, nearly $17.4 
million was designated for preventive maintenance (life-extending treatments), and about 
$89.7 million for the more expensive rehabilitation and reconstruction treatments.  The analysis 
also shows that if no road maintenance is applied over the next ten years, the overall PCI score 
will drop to 65 by 2030.  
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BUDGET SCENARIOS  ----   ----   -----   ----   ----  -----  

Once maintenance needs are established for the road network, we can run several “what-if” 
analyses to develop a cost-effective maintenance and rehabilitation strategy.  The impact of 
various budget scenarios can be evaluated by projecting pavement condition values and 
deferred maintenance over a period of time, and make clear the advantages and disadvantages 
of different funding levels and maintenance strategies. 

For each analysis a portion of the annual budget was allocated to preventive maintenance, such 
as crack and surface seals.  As was the case with the budget needs module, the scenarios take 
into account current unit costs with inflation and treatment options.  Each scenario also 
forecasts a cost for deferred maintenance based on projected PCI scores.  Deferred 
maintenance refers to pavement rehabilitation that is needed but cannot be performed due to 
budget limitations.  Putting off needed street repairs allows pavement quality to gradually 
decrease, but it also makes those treatments much more expensive later on, as those street 
sections fall into the “fair” and “poor” categories.  Once deemed in need of reconstruction, the 
software no longer considers a section for preventive maintenance.  Deferred maintenance 
values relay a general trend and are prone to vary depending on actual maintenance done.   

 Scenario 1:  Unfunded (No Budget) 
The first scenario predicts the impact on pavement condition if no funding is put 
toward roadway projects for the next ten years.  The network PCI value is 
estimated to drop from 82.7 to 65. 

 Scenario 2:  $2.0 Million Annual Budget 
The City of Lacey recently formed a Transportation Benefit District (TBD) and 
proposed a 0.2% increase in sales tax in order to fund street maintenance.  In 
July of 2017, the City began collecting revenues generated by this measure.  
Based on early returns, the annual income is estimated at $2.0 million through 
the year 2028.  The PCI drops to 73 over the duration of the ten-year analysis 
period. 

 Scenario 3:  Maintain Current PCI ($5.8 million/year) 
In this target-driven scenario, StreetSaver calculated what it would cost to sustain 
the current PCI of 82.7 during a ten-year period.  The total cost came to about 
$57.6 million, an average of roughly $5.8 million each year. 

 Scenario 4:  Unconstrained Budget (Approx. $10.7 million/year) 
The “budget needs” study (see page 11) calculated that it would take $107.1 
million to immediately raise the network pavement condition to an ideal level 
and sustain that level for nine additional years.  The amount per year varied 
depending on the maintenance backlog, but equated to roughly $10.7 million 
annually.  The PCI score would increase from 83.7 to 88 in the 10 year period. 
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Scenario 1:  Unfunded (No Budget) 

In the first scenario, no funds are set aside for pavement preservation.  The network PCI is 
estimated to decrease to 65 from the current value of 82.7.  By the year 2030, no streets would 
be in the “very good” category, and categories “fair” and “poor” would make up 21.2% of all 
streets.  Deferred maintenance is estimated to increase to nearly $77 million. 

 

Summary from Scenario 1: 
Unfunded 

Year PCI Deferred Maintenance 

2021 82 $29,326,989 

2030 65 $76,964,022 
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Scenario 2:  $2.0 Million Annual Budget 

This scenario shows the effects of an annual $2.0 million budget strategy toward the City’s road 
network, beginning in 2021 and ending in 2030.  The overall PCI score would steadily decrease 
from 82.7 to 73 by 2030.  The cost of deferred maintenance would go up from $25.8 million in 
2021 to $64.2 million in 2030, as an increasing number of streets would require reconstruction.  
At this investment level, in ten years’ time 10.8% of the network would be in the “fair” category 
and 2.0% in the “poor” category. 

 

Summary from Scenario 2: 
$2.0 Million Annual Budget 

Year PCI Deferred Maintenance 

2021 83 $25,804,133 

2030 73 $64,240,789 

   

 

 

 

$2
5.

8

$
29

.4

$
31

.3

$
30

.6

$3
5.

6

$
39

.3

$
44

.8

$
53

.2

$5
6.

7

$
64

.2

83 82 81 80 79 78 77 76 75
73

50

55

60

65

70

75

80

85

90

95

100

$0.0

$10.0

$20.0

$30.0

$40.0

$50.0

$60.0

$70.0

$80.0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Scenario 2 - PCI vs. Deferred Maintenance

Deferred Maintenance (in millions) PCI



17 
 

Scenario 3:  Maintain Current PCI 

This scenario shows what it would take to maintain the current PCI of 82.7 over a ten-year 
period.  The StreetSaver program calculates an amount of $5.8 million per year to reach this 
goal.  The cost of deferred maintenance would increase from $24.8 million to $28.3 million.  
93.2% of the network would be classified as Good or Very Good under this investment 
schedule.  Only 1.1% of the network would fall under the Poor category. 

 

Summary from Scenario 3: 
Maintain Current PCI 

Year PCI Deferred Maintenance 

2021 83 $24,778,100 

2030 83 $28,301,516 
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Scenario 4:  Unconstrained Budget 

In this scenario, an unconstrained amount is applied in 2020 to bring the network PCI to the 
Budget Needs condition of 90.  Each successive year, an amount is placed towards preventative 
maintenance based on demand of the StreetSaver algorithm.  Approximately $107.1 million 
would be spent over the 10 year period averaging to roughly $10.7 million annually.  By the 
year 2029, about 69.4% of the network would be in the “very good” category and the remaining 
30.6% in the “good” category.  Deferred maintenance would be eliminated after year one of 
this scenario based on each road being constantly maintained to stay above the StreetSaver 
threshold for reconstruction in the 10 year window and the unconstrained budget able to 
exceed the yearly recommendations for preventative maintenance and rehabilitation.  

 

Summary from Scenario 4: 
Unconstrained Budget 

Year PCI Deferred Maintenance 

2021 90 $3,888,529 

2030 87 $0 
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ROAD REHABILITATION HISTORY  -----   ----   ----  -----   

 TREATMENT DESCRIPTION LANE MILES AREA (SQ. FT.) ASPHALT COST 

2011 

Pulverize with 2” HMA Overlay 4.75 333,300 $65/TON 

Plane with 2” HMA Overlay 1.34 100,500  

2” HMA Overlay 1.46 130,900  

OVERLAY/RECONST. TOTAL 7.55 564,700  

Pavement Repair - 15,840  

Slurry Seal 2.39 232,420  

Street Projects:  2011 Street Overlay, 2011 Waterline Replacement 

     

2012 

Reconstruct Structure (6” HMA) 1.92 109,960 $67/TON 

Plane with 2” HMA Overlay 12.02 755,700  

3” HMA Overlay 0.42 45,200  

2” HMA Overlay 0.39 21,420  

OVERLAY/RECONST. TOTAL 14.74 932,280  

Pavement Repair - 6,400  

Street Projects:  Carpenter Rd Reconstruction, Ruddell Rd Overlay, Marvin Rd/32nd Ave 

     

2013 

Reconstruct Structure (4” HMA) 0.73 79,470 $75/TON 

Reconstruct Structure (3” HMA) 0.95 59,760  

Pulverize with 3” HMA 2.01 113,990  

Pulverize with 2” HMA 0.28 19,200  

Plane with 2” HMA Overlay 0.69 65,880  

OVERLAY/RECONST. TOTAL 4.66 338,300  

Street Projects:  2013 Street Overlay 
 
 

     

2014 

Pulverize with 4” HMA 1.50 120,030 $80/TON 

Pulverize with 3” HMA 0.45 31,930  

Plane with 2” HMA Overlay 0.11 7,280  

Plane with 1” HMA Overlay 0.08 6,720  

OVERLAY/RECONST. TOTAL 2.14 165,960  

Pavement Repair - 11,270  

Slurry Seal 6.56 521,970  

Street Projects:  2014 Street Overlay 
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 TREATMENT DESCRIPTION LANE MILES AREA (SQ. FT.) ASPHALT COST 

2015 
Reconstruct with 4” Fiber HMA 1.76 118,800 $84/TON 

Street Projects:  2015 Street Overlay 

     

2016 

Reconstruct with 8” Fiber HMA 0.82 57,800 $77/TON 

Pulverize with 3” HMA 1.31 81,200  

Pulverize with 2” HMA 7.69 524,100  

Plane with 2” Fiber HMA 0.43 40,930  

OVERLAY/RECONST. TOTAL 10.25 704,030  

Pavement Repair  14,000  

Street Projects:  College to Ruddell, Shady Lane/Hicks Lake, Marvin Rd Widening 

     

2017 
Reconstruct with 8” Fiber HMA 2.10 164,060 $92/TON 

Street Projects:  Hogum Bay Rd Improvements 

 
 

    

2018 

Reconstruct with 4” Fiber HMA 0.24 18,400 $123/TON 

Pulverize with 4” Fiber HMA 0.49 33,700  

Pulverize with 3” HMA 0.69 39,300  

Pulverize with 2” Fiber HMA 0.98 62,300  

Pulverize with 2” HMA 0.78 46,100  

Plane with 3” HMA 0.16 9,600  

Plane with 2.5” Fiber HMA 1.39 117,500  

OVERLAY/RECONST. TOTAL 4.73 326,900  

Street Projects:  2018 Street Overlay, 2017 Water Improvements, Lift Station #2 Replacement 

     

2019 
Reconstruct with 3” Fiber HMA 11.69 769,000 $111/TON 

OVERLAY/RECONST. TOTAL 11.69 769,600  

Street Projects:  College St. & Yelm Hwy. Super T Pavement Rehabilitation 

  

2020 

Plane with 6” Fiber HMA 0.30 36,800 $95/TON 

Pulverize with 4” Fiber HMA 2.58 240,680  

Plane with 6” Fiber HMA 2.45 202,320  

OVERLAY/RECONST. TOTAL 5.33 479,800  

Street Projects:  College/22nd Roundabout, 2020 Overlay 
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2020 ROADWAY IMPROVEMENTS  -----   ----   ----  -----   

College St. & 22nd Ave Roundabout 

The 2009 College Street Corridor Study between Lacey Boulevard SE and 37th Avenue SE 
identified a cross section and preferred alignments with traffic control devices along the 
corridor.  The roundabout at College Street SE and 22nd Avenue SE is Phase 1 of the corridor 
improvements and was funded by a State Bike & Pedestrian Grant.  The project included 
construction of the roundabout at 22nd Avenue SE as well as new sidewalks, curb ramps, 
illumination, access control, landscaping, and other urban amenities.  7 
 
  



26 
 

  

Before 

Facing West 

College St./22nd Ave. 

10/14/2019 

Facing West 

College St./22nd Ave. 

8/25/2020 

After 



27 
 

2020 Overlay (Meridian Rd, Orion Dr, & Meridian/Orion Roundabout) 

The 2020 Overlay Project composed of two sections of roadway near the northeast city limits. 

 Reconstruction of 0.30 lane miles of Orion Drive SE and the roundabout at the 
Intersection with Meridian Road with 6” of fiber reinforced HMA. 

 Reconstruction of 2.58 lane miles of Meridian Road east of the roundabout at 
Orion Drive SE and north of 31st Street SE with 4” HMA. 
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