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CITY OF MORGAN HILL

INTRODUCTIONS

AMS Consulting (AMS) is a qualified consultant for the
Metropolitan Transportation Commission (MTC) Pavement
Management Technical Assistance Program (P-TAP). AMS
was assigned the City of Morgan Hill to perform a City-wide
pavement management update. This update consisted of:

1. Inventory and inspection of all paved roads within City
limits. These roads were inspected to standard using
modified ASTM 6433-11;

2. Updating of the City’s pavement management database
with current maintenance and rehabilitation strategies;
and

3. Providing the City with an updated report that helps the
City prioritize roads for treatment using using various
budget constraints.

The purpose of this report is to assist City staff in fully utilizing
the MTC Pavement Management Software (StreetSaver) on a
network level. This report will help City staff assess the
revenues needed to meet the needs recommended by
StreetSaver. In addition, it will help:

e Maximize the City’s return on investment from available
maintenance and rehabilitation funds;

e Generate a prioritized five-year plan; and

¢ |dentify specific areas in need of maintenance and
rehabilitation.

PAVEMENT INSPECTIONS

As part of this update, AMS certified raters assessed the
City's pavement surface using the modified ASTM 6433
standard. These inspections entailed the identification of eight
surface distress types, severity levels and quantifying them.
These inspections were performed using handheld mobile
rater technology developed by MTC StreetSaver and digital
measuring wheels. These devices allow for real-time
pavement condition calculations. The following 8 distress
types identified were:

1. Alligator Cracking

Block Cracking

Distortion

Longitudinal and Transverse Cracking
Patch and Utility Cuts

Rutting and Depressions

Raveling

8. Weathering

Nogkwdd

These distresses are rated using representative sampling
which is considered 10% of each road segment. Following
each day of field work, inspectors upload the distress types,
severity levels and quantity information into StreetSaver.
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StreetSaver is then able to calculate a Pavement Condition
Index (PCI) for each road segment. A PCl rating index is a
numerical value between 0 to 100; with 0 being a failed road
and 100 being a brand new street. The PCl is calculated using
StreetSaver system algorithms that were developed by MTC.

The road network is broken down into three functional
classifications:

Arterial

High capacity roads that connect collector roads to freeways.
These roads are typically wider and heavily traveled (i.e. East
Dunne Ave., etc.). Most often these roads can be paid for by
using state and federal grants with the City paying a portion of
the costs. The average daily traffic for an arterial street is
15,000 (low volume) to 50,000 (high volume) vehicles.

Collector

Roads that are less traveled than arterials; considered low to
moderate capacity roads. These roads serve to deliver traffic
from residential streets to arterial roads. These roads are
typically narrower in width than arterial roads but can carry a
significant amount of traffic (i.e. Wright Ave., etc.). These
roads are also eligible for state grants with the City paying a
portion. Daily traffic for collector streets average 5,000 (low
volume) to 15,000 (high volume) vehicles.

Residential/Local

Roads that serve a localized geographical area within a city.
These roads are narrower in width than collectors and deliver
low traffic volumes. These streets are typically not eligible for
federal or state funding. Residential streets are less traveled
than collector roads; daily traffic averages 1,000 (low volume)
to 5,000 (high volume) vehicles.

Each street is not built the same and therefore does not share
the same deterioration curves or have the same life
expectancy. Figure 1 is an example of the City’s current life
expectancy for pavement'. The useful life for an arterial is
much shorter than a residential street and this is due to the
amount of traffic.
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FIGURE 1. PAVEMENT LIFE EXPECTANCY
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TABLE 2. CITY NEEDS COST SUMMARY

CURRENT STATE Prgventative Rehabilitation Total PCI
Maintenance

The City of Morgan Hill owns and manages approximately
128.33 centerline miles (Table 1) or 278.99 lane milesi. The 2017 | $3929.820 | 19248027 | $23,177.847 | 83
overall network pavement condition index (PCI) for the City is 2018 | $344,901 $3,577,456 $3022.357 | 82
72. The City's current backlogi is approximately $23.2 million 2019
(Table 2). Backlog is derived from the work scheduled in prior $656,986 | $6,762,343 | $7,419.329 | 83
years but deferred due to insufficient funding resources. To 2020 | $453123 $5,324,824 $5,777,047 | 84
maintain the PCI at optimal levels the City would need to 2021
spend approximately $45.2 million (Table 2) by the end of $917,127 $3,974,744 $4,891,871 84
2021. Total | $6,301,957 | $38,887,394 | $45,189,351

TABLE 1. CiTy NETWORK SUMMARY STATISTICS

Total | Jotal | Total Figure 2 show that approximately 62.9% of City roads have a
Sections | Center | Lane [ PCI{ pCjof 70 or better and approximately 37.1% of City roads
Miles | Miles have a PCI of 70 and Below.
Arterial | 69 20.39 60.63 72
Collector | 124 23.66 48.92 L4
Residential/Local | 711 84.28 16944 | 72
Total | 904 128.33 278.99 72
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FIGURE 2. PERCENT OF CITY CONDITION CATEGORIES

Percent of City Condition Categories (Current)
1.3%

= Condition Category | - Good to Very Good/Excellent (PCI 70 - 100)
Condition Category II/lIl - At-Risk to Fair (PCI 50 - 70)

= Condition Category IV - Poor (PCI 25 - 50)

= Condition Category V - Failed - Poor (PCI 0 - 25)

Figure 3 is a local jurisdiction PCI comparison of all the local
agencies in Santa Clara County. The network PCl information
was obtained from the Metropolitan Transportation
Commission (MTC).

FIGURE 3. LOCAL JURISDICTION PCI COMPARISON
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The pavement management system categorizes each street
segment into a PCI category. Figure 4 show the condition
categories with the type of maintenance strategy for each
street.

FIGURE 4. CITY’S CURRENT MAINTENANCE STRATEGY
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Condition Category| Distress Description

Pavements may
require a combination
Condition Cat II/lll | of rehabilitation and

(At-Risk - Fair) 50- preventative
70 PCI maintenance to keep
them from deteriorating
rapidly.

Type of Treatment

Thin AC Overlay (mill and
overlay with 1.5” of asphal).
This treatmentincludes
base failure reatments.

BUDGET SCENARIOS

In order to determine the most cost-effective plan to meet the
City’s needs, a five-year calculation must be generated using
the City’s up to date maintenance strategies and unit costs.
Unit costs are “Total Project Costs” that include but not limited
to administrations, design and construction costs. A 3%
interest and inflation values have also been incorporated into

this calculation.

SCENARIOS
The following four scenarios tested:

1. Current Funding
2. Maintain PCl at 72
3. Increase PClto 77
4. Optimal PCI
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CURRENT FUNDING

The City's current budget for the next five years is $8.5M in
However, the City has secured OBAG 2 funding for 2017
bringing the 2017budget to $2.8 million. Figure 5 results show
that the overall network PCI decreases to 67 by the end of
2021, while the backlog increases to $31.5 million. .

FIGURE 5. CURRENT FUNDING ON PCI AND BACKLOG
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Table 3 shows a snapshot of what the overall network would
look like at the end of year 2021. Results show that 58.8% of
the road network will have a PCI between 70 and 100 (the
good to very good condition category).

TABLE 3. CURRENT FUNDING - CONDITION CATEGORY
SUMMARY

Current Funding
Percent
of
Condition Categories Network
Condition Category | - Good to Very
Good/Excellent (PCI 70 - 100) 58.8%
Condition Category II/11l - At-Risk to Fair
(PCI 50 - 70) 19.6%
Condition Category IV - Poor (PCI 25 - 50) 16.2%
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MAINTAIN PCI AT 72

Figure 6 represents the costs and impacts by
maintaining the overall network PCl at 72. With the
OBAG 2 funding in year 1, system results show that the
PCl would increase to 73, while the backlog would
decrease to $20.6 million. By year end of 2021, the PCI
would be maintained at 72 and the backlog would
increase to $24.1 million.

FIGURE 6. MAINTAIN PCI AT 72
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Table 4 shows the results of what the network will look
like at the end of 2021. Results show that 70.1% of the
road network will be in Good to Very Good Condition.

TABLE 4. MAINTAIN PCI AT 72

MAINTAIN PCI AT 72
Percent of

Condition Categories Network
Condition Category | - Good to
Very Good/Excellent (PCI 70 - 100) 70.1%
Condition Category II/11l - At-Risk
to Fair (PCI 50 - 70) 14.1%
Condition Category IV - Poor (PCl
25 - 50) 10.4%
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INCREASE PCI TO 77

Figure 7 represents the costs and impacts by increasing
the overall network PCl by 5 points. Implementing this
scenario would cost approximately $30.5 million over
the next 5 years. Results show that the backlog would
decrease to $14 million by the end of year 2021.

FIGURE 7. INCREASE PCI TO 77

Increase PCl to 77

$22 90
$20 80
$18 73 73 73 1o L 70
$16
$14 60
W $12 o = 50
= s} [T
= zg S 2 3
8 o by
s 3 20
$2 10
$0 0
2017 2018 2019 2020 2021

Year

mmBudget mmBacklog/Deferred Maintenance —Pavement Condition Index (PCI)

Table 5 shows the results of what the network will look
like at the end of 2021. Results show that 82.9% of the
road network will be in Good to Very Good Condition.

TABLE 5. INCREASE PCI TO 77

Pavement Condition Index (PCI)
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OPTIMAL PCI (MODIFIED NEEDS)

Figure 8 is an Optimal PCl Scenario. This scenario uses
the cost of needs and distributes evenly over the next 5
years. Results show that it would cost $9 million per
year. By the end of year 2021 the City would have
reached 83 PCI, while the backlog decreases to

S1 million.

FIGURE 8. OPTIMAL PCI (MODIFIED) PCI AND BACKLOG
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Table 6 shows that approximately 94% of the City’s road
network will have a PCI better than 70.

TABLE 6. OPTIMAL PCI (MODIFIED NEEDS) — CONDITION

CATEGORY SUMMARY
INCREASE PCI TO 77 Optimal PCI

Percent of Percent of
Condition Categories Network Condition Categories Network
Condition Category | - Good to Very Condition Category | - Good to Very
Good/Excellent (PCI 70 - 100) 82.9% Good/Excellent (PCI 70 - 100) 93.6%
Condition Category II/1ll - At-Risk to Condition Category II/11l - At-Risk to
Fair (PCI 50 - 70) 7.4% Fair (PCI 50 - 70) 0.4%
Condition Category IV - Poor (PCI 25 Condition Category IV - Poor
- 50) 4.3% (PCI 25 - 50) 1.9%
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CONCLUSION AND NEXT STEPS

City streets are one of the many assets that are utilized by
every resident, visitor and business. They impact public safety,
promote mobility and enable economic activity. Our streets in
California are deteriorating. According to the California
Department of Transportation, annual investments in roadway
maintenance and preservation has not kept pace with needs.
Road repair and maintenance has declined each year since
2007. The base excise tax (currently fixed at 18 cents per
gallon of gas sold) is the primary source of funding used to pay
for road repairs. This base excise gas tax has not been raised
in more than 20 years. Due to inflation, the increase to 18
cents in 1994 is only worth about 9 cents today. In addition,
less gas tax is being collected due to an increase of hybrid and
electric vehicles on the road. The Department of Justice (DOJ)
and the Department of Transportation (DOT) have required
local governments to update their curb ramps if roads are
alteredv. This mandate has added additional costs to local
governments and thus reduced the number of streets
earmarked for repair.

The City's network comprises of 128.33 centerline miles of
roads and is one of the most valuable asset to the City.

The following scenarios rank the budget scenarios based on
the City’s pavement management system recommendations:

1. The first recommended budget scenario the City should
consider is to implement the modified or optimal PCI
scenario. This scenario brings the overall network PCI to
83 by the end of 2021 (Figure 9), while the backlog
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decreases to $1.1 million (Figure 10). Approximately
94% of all roads will have a PCI of 70 or better.

The second recommended budget scenario the City
should consider is increasing the overall network PCI to
77. Results show that the backlog would decrease to $14
million by end of 2021 (Figure 10). In addition, 83% of
the road network will have a PCI of 70 or better.

The third scenario is maintaining the overall network PCI
at 72 (Figure 9). This scenario would cost approximately
$19.5 million over the next 5 years. This investment
decreases the backlog in the first 4 years and increases
at the end of year 2021 to $24.1 million (Figure 10).
Approximately 70.1% of City roads will have a PCI
greater than 70.

In comparison to the other scenarios tested, the current
funding scenario is least recommended. This scenario
expends approximately $8.5 million over the next 5 years.
System results show that the PCl increase in year 1 with
OBAG funding but in the subsequent years the PCI drops
down to 67 (Figure 9) and the backlog increases to $31.5
million (Figure 10). Approximately 59% of City roads will
have a PCI greater than 70.
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FIGURE 9. SCENARIOS — PCI SUMMARY
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FIGURE 10. SCENARIOS — BACKLOG/DEFERRED SUMMARY
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With insufficient funding resources to meet all maintenance and rehabilitation work recommended by the pavement management
system (optimal PCI), prioritization of the maintenance needs will be required given the budget constraints. See Appendix IV -
Sections selected for treatments for a prioritized maintenance list.

NEXT STEPS

Based on the pavement management update, it is recommended that the City take the following actions:

1. Ensure that all maintenance, rehabilitation and replacement treatments are updated in the pavement management system.
2. Explore the use of emerging pavement technologies.
3. Continue to explore new revenue streams for pavement projects.
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APPENDIX

SECTION PCILISTING.....ovviiiiii e
NEEDS AND NETWORK SUMMARY STATISTICS.................
NETWORK CONDITION AND COST SUMMARY .........cccvvevene.
SECTIONS SELECTED FOR TREATMENT ......coovviiiiiiiieen,
OTHER BACKUP DOCUMENTS.......coiiiiiiiiiie e

i Life expectancy values were obtained from the StreetSaver
Pavement Management System.

i Lane Mile is the length (lineal feet) of the street segment divided by
5,280" multiplied by the number of lanes in that segment.

it The backlog is the accumulated maintenance and rehabilitation
treatment costs over the years that were recommended by the
pavement management system but deferred due to insufficient
funding.

v Optimal PCl is the recommended PCI conditions derived by the
StreetSaver System. Associated costs and recommend treatments
are also included to support the overall network PCI.
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................... SECTION I

SECTION llI
SECTION IV
SECTION V

v OBAG 2 is the second round of funding for 2017-18 through 2021-
22 projects. This funding is eligible for local streets and roads
preservation, bicycle and pedestrian improvements, livable
communities, safe routes to school, priority conservation areas, and
CMA planning activities.

Vi
https://www.fhwa.dot.gov/civilrights/programs/ada_resurfacing_ga.cf
m
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SECTION PCI

The Section PCl report is derived from the systems customized report wizard and exported into Microsoft Excel. The Section PCI
contains a PCl reported sorted by Street Name (ascending) and a PCI Report sorted by PCI (descending).

ST ID - Street Identification

SEC ID - Street Section Identification

STREET NAME - Street Name

BEGIN LOCATION - Start of the management section
END LOCATION - End of the management section
LANES - # of lanes in the management section

FC - This is a group of streets or roadway subsystems that are classified pending on the level of service and traffic.

A — Arterial

C - Collector

R - Residential/Local

O - Other (user defined)

LENGTH - Length of management section

WIDTH - Width of management section

AREA - Area of management section

CONSTRUCTION YEAR - Year management section was constructed - original

PCI DATE - Date of which the management section was inspected, inspection entry or M&R entry calculation
PCI - Pavement Condition Index of the management section — Last Calculated PCI

The Pavement Condition Index is a rating derived from the Pavement Management System (PMS). The rating is based from the
visual distress inspection information that consists of the MTC inspection guidelines (Alligator Cracking, Block Cracking, Distortion,
Longitudinal and Transverse Cracking, Rutting, and Weathering and Raveling) or any maintenance and rehabilitation information
that was entered into the PMS.



Below are images of what streets look like in the condition category:
CONDITION CATEGORY RATING

Condition Category | (PCI 90 — 100, Pavement is classified in excellent condition).




Condition Category II/lll (PCI 51-69, Pavements are classified in the Good Category and have significant non-load and load

related distresses).

Condition Category Good IV (PCI 26-50, Pavement are classified in the Poor Category and have major distress).




Condition Category V (PCI 0 - 25, Pavement is classified in the very poor to failed category and has extensive amounts of

major distress)
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