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SECTION |

EXECUTIVE SUMMARY

NEED FOR PAVEMENT MANAGEMENT SYSTEM

The City of Hawaiian Gardens needs to update its Pavement Management System (PMS) to
develop a better way to track pavement conditions, life cycles, and maintenance of the City's
street network. Infrastructure Engineers has been contracted to perform the analysis of the
conditions of the roadways and develop a maintenance plan for the system. A citywide
windshield survey has been performed and documented as part of the field work.

The PMS has been developed to assist City personnel by providing current data on the City’s
street network and to develop cost-effective management strategies to maintain a desirable
level of performance of the street network while optimizing the use of limited fiscal resources.

Specifically, the PMS report provides administrators and maintenance personnel with:
+  Alist of recently completed projects in the City;
« A current inventory of all City routes (Residential, Arterial, Collector);

* A current assessment of the pavement conditions for all City routes (Residential,
Arterial, Collector);

* A listing of streets which identifies all sections of pavement needing maintenance,
rehabilitation, or replacement, and;

* A forecast of budget needs for maintenance, rehabilitation, or replacement of
deficient pavement sections of the city streets for a five (5) year Capital Improvement
Program (CIP).

Because pavements are dynamic structures, the pavement management system needs to be
updated on a regular basis to reflect changes in pavement conditions, work completed and
changes in maintenance strategies based upon budgetary constraints. This report reflects the
current state of the City's pavement network and recommended maintenance strategies for the
next five (5) years. This report does not include the effects on the pavement of any pending
street improvement projects.

CITY’S PAVEMENT NETWORK

In order to create an organized maintenance plan, the City's existing road system was broken
into classifications based upon their importance in the road network, as shown in Table 1, Table
2, and Exhibit 1.
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Table 1
Road System Breakdown by Functional Class and Square Footage of Pavement Type

AC 772,498 2,491,383 3,263,881

PCC 61,040 0 61,040

AC: Asphalt Concrete
PCC: Portland Cement Concrete

Table 2
Road System Breakdown by Functional Class and Miles of Pavement Type

= Arterial/Collector

= Residential

Exhibit 1
Function Class Breakdown for All City Streets by Mileage
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PAVEMENT CONDITION INDEX (PCI)

Pavement Condition Index (PCI) is a numerical index, ranging from 0 for a failed pavement to
100 for a pavement in perfect condition. Calculation of the PCI is based on the results of a
visual condition survey in which distress type, severity, and quantity are identified. PCl was
developed to provide a measure of the pavement’s structural integrity and surface operational
condition. The PCl is the default condition index for the pavement management system. Tables
3, Table 4, Exhibit 2, and Exhibit 3 shown below summarize the pavement section breakdown
for the entire City of Hawaiian Gardens.

Table 3
Pavement Section Breakdown by Functional Class and Condition for
All Pavement Sections (By Number of Sections)

PCI Name Arterial/Collector | Residential Total
0-40 Very Poor 0 1 1
41-59 Poor 0 1 1
60-74 Fair 0 22 22
75-85 Good 1 31 32
86-100 Very Good 13 56 69
fotals 14 R R
1% 1%

= Very Poor
= Poor

w Fair

= Good
wVery Good

Exhibit 2
Overall Condition Distribution by Section of Pavement for All Streets
(By Number of Sections)
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City of Hawaiian Gardens

The overall condition of the City’s pavement network is “Good” with a weighted average PCI of
85.0 for all streets, based on the surface area of each segment. The City has a total of 125

Pavement Management System - 2019

Table 4
Pavement Section Breakdown by Functional Class and Condition for
All Pavement Sections (By Square Footage)

PCI ~ Name | Arterial/Collector | Residential ~ Total
0-40 Very Poor 0 8,294 8,294
41-59 Poor 0 17,388 17,388
60-74 Fair 0 459 474 459,474
75-85 Good 64,330 675,354 739,684
86-100 | Very Good 769,208 1,330,873 2,100,081
- Totals 833,538 2,491,383 | 3,324,921

0% 1%

pavement sections.

&
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Exhibit 3
Overall Condition Distribution by Section of Pavement for All Streets
(By Square Footage)

BVery Poor
u Poor

& Fair

u Good

= Very Good

Page 4



City of Hawaiian Gardens
Pavement Management System - 2019

MAINTENANCE STRATEGY DEVELOPMENT

Based on the results of the condition survey and input from the City, pavement
maintenance/rehabilitation strategies were developed. A standard agreement at the outset was
to identify the City’s maintenance work program for the next five years, based upon the
objective to maintain a “very good” condition of the City’'s streets and to reduce street
maintenance backlog. Infrastructure Engineers has recommended a “Minimal Level of Service”
(LOS), which creates a major dividing line in determining pavement maintenance. Based on the
City’s weighted average PCI, condition distribution, and maintenance practices, our team has
identified a PCI of “59” as the minimum LOS. This means that any pavement section with a PClI
less than 60 may be recommended for heavy grind and overlay, or reconstruction.

As shown in Exhibit 3, 14% of the pavement sections in the City are in very poor to fair
conditions. These sections should be ultimately targeted for Major Maintenance and Repair
(M&R) which includes grind & overlay and reconstruction. Initially, however, stop-gap measures
can be applied for safety purposes until funds can be allocated for the major M&R work. The
reasoning in doing this is to extend the life cycles of those pavement sections while accruing
additional capital funds to aggressively rehabilitate those pavement sections that are below the
“minimal LOS.”

Additionally, 86% of the pavement sections in the City are rated Good to Very Good. These
streets should be targeted for global preventative maintenance and localized repairs, such as
crack sealing, patching, and slurry seal.

In order to implement an effective and optimum program for the City, several strategies have
been selected. Below is a listing of the maintenance activities utilized in strategy development.
Each maintenance activity is representative of the types of work that have been implemented as
part of the long-term maintenance requirements of the City’s street network.

%’g} INF'RAEITRUEEEI'UEE Page 5
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ANNUAL BUDGET SCENARIO PROJECTIONS

The budgeting process was approached with the following in mind: generate a work program for
the next five (5) years based upon actual road pavement conditions in order to maintain and
raise the average PCI over a five-year Capital Improvement Plan (CIP). Based on current and
projected pavement maintenance needs, annual work programs have been prepared and the
actual budget is summarized below.

The budget was determined to be $500,000 per year for the maintenance and repairs of
arterials, collectors and residential streets. However, due to the arterial and collector streets
having a high PCI value, the allocated funds will be dedicated solely to the residential streets,
and it will not be recommended to improve the arterial and collector roadways for the next five
years.

RECOMMENDATIONS

The purpose of the budget is to improve the PCI conditions of the City with the optimal usage of
the resources provided. Therefore, a strategy must be created to use the resources at the
appropriate time.

Table 5 displays a scenario that provides most practical uses of the City’s funds. Additionally,
this scenario utilizes maintenance and repair work types that will either maintain a street
section’s current PCI value or improve it to a PCI of 100. All work program budgets generated
are presented in terms of current 2019 dollars. All repair activities were based on distresses
observed at the time of the field survey. Also, Table 5 show the before-and-after PCI's for each
year when the funds are expended to repair the roadways.

It is important to note that the 2019-2020 fiscal year budget has already been completed and
there is approximately $500,000 allocated for several projects. Table 5 shows the projected
“Recommended” five-year work program by maintenance activity for each year for this scenario
of residential streets.

Table 5
Projected Work Program for Residential Streets
(Recommended Budget)

Fiscal Year Séi;rll,{ asrfs;;::g?le ngeé’gl\';:lg, Heg‘g”zj\% 2 Reconstruction Total BeP\% lre :fﬁ: g
Seals Overlay

2018-19 $0.00 $423,860 $0.00 $0.00 $423,860 *85.0 87.3
2019-20 $247,803 $269,917 $0.00 $38,982 $556,702 84.3 87.9
2020-21 $201,461 $235,460 $58,772 $0.00 $495,693 84.9 89.4
2021-22 $194,640 $268,486 $32,048 $0.00 $495,174 86.4 80.6
2022-23 $390,584 $117,412 $0.00 $0.00 $507,996 86.6 88.9
TOTALS $1,108,578 $1,315,135 $90,820 $38,982 $2,479,425

*Initial windshield PCI score was determined on June 18, 2019



City of Hawaiian Gardens
Pavement Management System - 2019

Most of the budget will be used in slurry sealing on residential streets for the next five years.
The most optimal way of maintaining the overall PCI of residential streets would be to slurry
seal. The purpose of slurry sealing is to raise the overall PCI while maintaining the cost at the
lowest possible amount. However, due to the City having a high PCI value, raising the overall
PCI any higher than the values stated in Table 5 is not recommended. It would be inefficient to
improve the roadways with minor and insignificant distresses. As a result, there are funds
remaining for the City to improve the public infrastructure in alternative methods through green
streets and complete streets. Also, the remaining funds can be allocated to repair the sidewalk
and to reconstruct the curb ramps for ADA compliance.

As shown in Appendix B, Infrastructure Engineers has divided the City into five different
sections. This will optimize and lower the amount of funding needed for slurry sealing when
focusing on a single section of the City per year for residential improvements. This will decrease
the amount of time needed for transportation of the material and allow the contractors to work at
a higher rate of efficiency. The map divides the City into different sections and determines which
residential streets the City should repair each fiscal year. These are determined by the average
PCI of the section in combination with the overall area of each zone.

As projects are scheduled for overlays or reconstruction, Infrastructure Engineers recommends
that additional pavement testing, or R-value soil sampling be done prior to determining final
project requirements. Soil testing can help to specifically define overlay requirements for a given
pavement section. These tests will assist in minimizing the costs associated with each project.

The management of the City of Hawaiian Gardens’ pavement network will be a continuous
effort. The dataset will require updates and revisions as time progresses. These revisions will
consist of changes in Public Works policy, priority, and budgetary modifications. This will allow
work to be scheduled based on the most current data available.

GLOSSARY

Pavement Condition Index (PCI)

The PCl is the default condition index for the pavement management system. It is a numerical
index ranging from O for a failed pavement to 100 for a pavement in perfect condition.
Calculation of the PCl is based on the results of a visual condition survey in which distress type,
severity, and quantity are identified. It was developed to provide a numerical measurement of
the pavement'’s structural integrity and surface operational condition.

Pavement Network

A logical unit for organizing pavements into a structure for the purpose of pavement
management. A network will consist of one or more pavement branches, which in turn may
consist of one or more pavement sections. The network is the point of origin for the hierarchy of
pavement management structures.

Pavement Branch

A branch is a readily identifiable part of the pavement network and has a distinct function. For
example, an individual street or a parking lot would each be considered a separate branch of
the pavement network. Similarly, an airfield pavement such as a runway or a taxiway would
each be considered a separate branch.

4\7‘) INFRASTRUCTURE Page 7
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Pavement Section

A section should be viewed as the smallest management unit when considering the application
and selection of treatments. It is a logical unit assigned to a stretch of pavement that exhibits a
common age, construction type, traffic and other criteria. A pavement section will be defined as
a subordinate of a pavement branch, which in turn will be a subordinate of a parent pavement
network.

Critical PCI
Defined as the PCI value at which the rate of PCI loss increases with time, or the cost of
applying localized preventive maintenance increases significantly.

Global Preventive Maintenance & Repair
Defined as activities applied to entire pavement sections with the primary objective of slowing
the rate of deterioration. This policy is applied to pavements above the critical PCI.

Localized Stop-Gap (Safety) Maintenance and Repair (Stop-Gap)

Stop-gap maintenance and repair (M&R) is defined as the localized M&R needed to keep the
pavement operational surface in a safe condition. This policy is applied to pavements below the
critical PCI.

Localized Preventive M&R (Preventative)
Defined as distress maintenance activities performed with the primary objective of slowing the
rate of deterioration. This policy is applied to pavements above the critical PCI.

Major M&R
Repairs applied to the entire pavement section to correct or improve existing structural or
functional conditions. It is also used to upgrade pavements below the critical PCI.

MAINTENANCE STRATEGY ASSIGNMENTS

The PCI is used by the system to schedule each pavement segment for maintenance activities.
The City was presented with a list of suggested maintenance and rehabilitation strategies and
recommended to select the activities and unit costs that were appropriate for their purposes.
Definitions of each maintenance activity per category are defined as follows:

1. General Repairs (Incidental)

Surface treatments generally utilized as "holding actions" solutions to delay the need for
pavement structural strengthening. This type of maintenance generally includes activities
such as crack sealing, deep patching, skin patching and leveling.

‘a\ INFRASTRUGTURE SRR
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2. Slurry Seals / Cape Seals / Qil Seals (Minor)

Slurry Seal - Surface treatments applied to pavements with minimal surface distress to
provide new wearing surfaces and extend pavement life. Generally, it consists of a mixture
of conventional or latex-modified emulsified asphalt, well-graded fine aggregate, mineral
filler and water placed over the existing surface.

Cape Seals - The cape seal adds little or no additional strength to the road structure.
However, the benefit is that it reduces surface defects and improves skid resistance. Also,
there is reduced chip loss with the slurry seal cover. It provides a rough, knobby surface of
a chip seal to reduce hydroplaning, yet it has a tough sand matrix for durability. The cape
seal should provide at least an additional five years of service. The cape seal can be used
as either a preventative maintenance or major maintenance activity depending on the road
classification and condition level at the time of application.

Oil Seals - This technique involves the spraying of a light coat of a bituminous material on
the surface of an existing pavement using a distributor. It is used to prolong the life of an
asphalt concrete pavement by helping to reduce raveling and to improve waterproofing. Oil
seals are especially good for treating pavements that carry little or no traffic. Without traffic,
asphalt concrete pavements tend to ravel and harden faster than pavements that support
moderate to heavy traffic.

3. Overlays (Major)

Medium (1.5”) AC Overlay - Placement of a layer of hot-mixed asphalt concrete (1.5” in
thickness) over the existing pavement surface (may include pavement fabric). Cold planing
is performed prior to the overlay to reduce the total height of asphalt and assure alignment
with existing gutter line. This also includes “dig-outs” and crack sealing prior to the
application of an overlay. This treatment provides a new wearing surface and increased
structural strength to the pavement section. A conventional overlay should be designed for
a ten-year life.

Heavy (2.0” to 2.5”) AC Overlay - A conventional 2.0” to 2.5” overlay preceded by the
placement of a woven reinforcing fabric, such as Petromat, set in a prescribed amount of
asphalt binder. Cold planing, “dig-outs” and crack sealing are performed, as well. A
reinforced fabric overlay should provide at least ten (10+) years of additional service before
preventive maintenance is required. Typically used where structural strengthening is
required and deflective cracking is found.

4, Reconstruction (Major)

Removal of the existing pavement section to a prescribed depth, followed by the placement
of a conventional flexible pavement section (i.e. aggregate subbase, aggregate base, and
asphalt concrete) or a full depth asphalt section. Each classification of road has a typical
design cross-section based upon anticipated traffic loading.

‘J\ INFRASTRUCTURE
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STRATEGY ASSIGNMENT TABLE

Once the City selects the appropriate activities from the maintenance strategy listings, a
Maintenance Strategy Table is to be developed within the system to allocate the appropriate
actions to the specific needs of the street. In developing the maintenance strategy list,
emphasis is placed on defining pavement condition thresholds based on the value of the PCI for
the specific maintenance activities within each category.

The Strategy Assignments List, shown in Table 6, was developed to identify the most critical
segments in the work program. Segment priorities were established by determining the range
of PCI values requiring first attention based on the relative value of each segment’'s PClI, thus
maximizing the annual maintenance budget. Maintenance activities are recommended by
considering segment PCl‘s functional class (arterial, collector, residential and PCC pavement
sections), extents of distresses over the section areas, and/or where the existing distress on the
section fits the pavement activity criteria (i.e., distress = pothole = fill pothole).

Table 6
Strategy Assignments List
All Streets
PCIl Range Condition Strategy
86 - 100 Very Good No Action
75-85 Good Slurry Seal
60-74 Fair Medium 1.5” AC Overlay
"Minimal Level of Service"
41-59 Poor Heavy 2.0" to 2.5" AC Overlay
0-40 Very Poor Reconstruction

A “minimal level of service” has been recommended to proactively maintain fair to excellent
conditions while striving to identify poor to failed sections that need major rehabilitation. Using
this strategy will allow the City to identify specific pavement sections to include in the yearly
allocation of pavement maintenance funding. Without continued funding for “below level of
service” streets, the maintenance backlog will increase through the forecasted CIP projections.

Table 7 displays the cost for the M&R measures per square foot of pavement throughout the
City.
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Table 7
Maintenance and Repair (M&R) Cost
Condition (PCl) Cost (M&R) For Arterials and Collectors PerSq. Ft. | Cost (M&R) For Residential Per Sq, Ft.

.00 $7.48 $5.61
10.00 $7.48 $5.61
20.00 $7.48 $5.61
30.00 $7.48 $5.61
40.00 $5.75 $4.31
50.00 $4.37 $3.28
60.00 $3.22 $2.42
70.00 $2.01 $1.51
80.00 $1.38 $1.04
90.00 $1.38 $1.04
100.00 $1.38 §1.04

Once the strategy assignments are set within the system, work assignments budget is
generated for each work program on an annual basis. In forecasting the maintenance
requirements in future years, the PCl is reduced annually for each pavement segment based on
a deterioration rate of 3 PCI per year. Likewise, maintenance activities performed in a given
year increase the PCI value as they are applied to the segment. The overall program is
dynamic in that each strategy consists of a cyclic series of actions that simulates the pavement
section’s anticipated life cycle.

FIVE-YEAR ANNUAL WORK PROGRAM PROJECTIONS

The goal of these projections is to assist City’s policy makers in implementing the
recommendations based on the current windshield survey. By using the City of Hawaiian
Gardens’ current budgets and maintenance practices, the system develops “section unique”
improvements and strategies.

Each segment is tied to a specific fiscal year. As shown below, the budget has been assessed
and projected to meet the maintenance and rehabilitations needed to maximize the City’s return
on investment:

Establishing a proactive 5-year Maintenance & Repair (M&R) program;

Developing a preventative maintenance program; and

Selecting the most cost-effective repairs based on City strategies; and

Dividing the City into five sections to lower transportation costs in order to optimize
the spending cost for slurry sealing.

0/-\ INFRASTRUCTURE Page 11
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PAVEMENT MANAGEMENT SYSTEM REPORTS

In addition to the annual budgets, this report contains a comprehensive and complementary
assemblage of pavement management reports ranging from summary reports to annual
maintenance and rehabilitation schedules. Collectively as well as individually, the reports
represent reasonable projections of pavement maintenance needs and performance based on
visual condition assessments, unit cost estimates, and pavement deterioration values.

It is important to note that pavement segment dimensions and surface area, along with the
action and repair costs, as presented in the reports, are accurate within tolerable limits. This is
noteworthy due to the "implied" accuracy of reporting length and width to the nearest foot,
surface area to the nearest square foot, and action and repair unit costs and projected
estimates to the nearest penny and dollar, respectively.

NEXT STEPS

City personnel should maintain their commitment to the preventive maintenance programs that
are in place, while working toward reducing the City's present backlog of rehabilitation projects.

In order to ensure that report outputs are accurate and credible, it is essential that the integrity
of all data files be maintained. This will require performing all necessary updates when changes
are made to scheduling scenarios, unit cost information, historical data, etc. This will not only
allow work to be scheduled based on the most current condition data available but will also
provide City personnel with a means to monitor actual rates of pavement deterioration to include
for the appropriate modifications into the system.

Appendix A has a complete list of all tables developed based on a detailed analysis. Table A-1,
A-2, A-3, A-4, and A-5 show the recommended rehabilitation schedule the next five (5) fiscal
years by street name and segment for all arterial/collector and residential streets. Table A-6
displays the results of the citywide windshield survey and reinspection that were performed to
verify these values for the current condition of each street segment in the City of Hawaiian
Gardens. Lastly, Table A-7 displays a work history of street segments that have been
rehabilitated since 2015.

Appendix B has a pavement condition map displaying current PCI values that is based on the
windshield survey performed in the field. Also, the first three fiscal years of recommended
rehabilitation of streets are shown in Appendix B. Additionally, a slurry seal map was created by
dividing the City into five (5) zones to optimize the repairs of residential streets. Each fiscal year,
a new zone is to be selected for preventative roadway maintenance.
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SECTION I
CONDITION DISTRIBUTION REPORT
This report graphically depicts the distribution of the pavement condition throughout the street
network by area. The condition distribution ranges from “Very Poor” to “Very Good”, with a
“Very Good” condition corresponding to a pavement at the beginning of its life cycle, and a
“Very Poor” condition representing a severely deteriorated pavement with virtually no remaining
life. Exhibit 4 and Exhibit 5 show the various condition distribution charts.
The list below shows the general description for each pavement condition:

Condition Description

Very Good - No significant distress

Good — Some utility patches in good condition, or minor to moderate hairline cracks:
typically, lightly weathered

Fair - Light to moderate weathering, light load related base failure, moderate linear cracking
Poor - Severely weathered, moderate levels of distress, moderate to heavy linear cracking

Very Poor — Extensive weathering, moderate to severe base failure and extensive heavy
linear cracking

PCI RANGE CONDITION
86 - 100 Very Good
75 -85 Good
60-74 Fair
41-59 Poor
0-40 Very Poor

.‘q INFRASTRUCTURE
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= Good

=Very Good

Exhibit 4
Condition Distribution for Arterial/Collector Streets

mVery Poor
= Poor

= Fair
n.Good

= Very Good

Exhibit 5
Condition Distribution for Residential Streets
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SECTION Il
PAVEMENT CONDITION INDEX REPORT

Listed alphabetically by street name or PCI, this report provides the City with a listing of
pertinent inventory and pavement condition data for each inventory unit within the City's
pavement network. The Pavement Management System notes the names, limits, classification,
dimension, surface type, and lane configuration of each inventory unit.

PCl — Pavement Condition Indexes were determined for the inventory based on severity and
extent of distress observed from the windshield survey. Ranging between 0 and 100, a PCI of
"100" corresponds to a pavement at the beginning of its life cycle, while a PCl of "0"
corresponds to a severely deteriorated pavement which is at the end of its life cycle.
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APPENDIX “A”
RECOMMENDED MAINTENANCE TABLES BY FISCAL YEAR
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