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CALL TO ORDER 
SALUTE TO THE FLAG 
ROLL CALL AND DECLARATION OF CONFLICTS 
 

1. PUBLIC PARTICIPATION 
Pursuant to California Government Code Section 54954.3(a), this is the time set aside for members of the public to directly address 
the City Council on any item of interest to the public that is within the subject matter jurisdiction of the City Council and to address the 
Council on any item on tonight’s agenda. You will be allowed five (5) minutes for your comments.  If you wish to speak regarding an 
item on the agenda, you may be asked to defer your remarks until the Council addresses the matter. Pursuant to California Government 
Code Section 54954.2(a)(3), no action or discussion may be undertaken on any item not appearing on the posted agenda, except that 
the City Council, or its staff, may briefly respond to comments or questions from members of the public, provide a reference to staff or 
other resources for factual information, or direct staff to place the issue on a future agenda. 

 

2. ROADS PRESENTATION WORKSHOP 
 

A. City Council to review, discuss and provide comments to staff regarding additional scenarios 
supplementary to the Preliminary Draft Pavement Management Program Report for Roads 
Program. 

 
3. ADJOURNMENT 

 
The foregoing meeting is hereby called by Mayor Amy Bublak at the abovementioned date and time pursuant 
to California Government Code §54956. 

 
__________________________________ 

AMY BUBLAK, Mayor 

 

SPEAKER CARDS:  To accommodate those wishing to address the Council and allow for staff follow-up, speaker cards are available 
for any agendized topic or any other topic delivered under Public Comment.  Please fill out and provide the Comment Card to the City 
Clerk or Police Officer.  
 
NOTICE REGARDING NON-ENGLISH SPEAKERS:  The Turlock City Council meetings are conducted in English and translation to 
other languages is not provided.  Please make arrangements for an interpreter if necessary. 
 
EQUAL ACCESS POLICY:  If you have a disability which affects your access to public facilities or services, please contact the City 
Clerk’s Office at (209) 668-5540.  The City is committed to taking all reasonable measures to provide access to its facilities and services.  
Please allow sufficient time for the City to process and respond to your request. 
 
NOTICE:  Pursuant to California Government Code Section 54954.3, any member of the public may directly address the City Council on 
any item appearing on the agenda, including Consent Calendar and Public Hearing items, before or during the City Council’s 
consideration of the item.  Members of the public will be allowed five (5) minutes for comments. 
 
AGENDA PACKETS:  Prior to the City Council meeting, a complete Agenda Packet is available for review on the City’s website at 
www.cityofturlock.org and in the City Clerk’s Office at 156 S. Broadway, Suite 230, Turlock, during normal business hours.  Materials 
related to an item on this Agenda submitted to the Council after distribution of the Agenda Packet are also available for public inspection 
in the City Clerk’s Office.  Such documents may be available on the City’s website subject to staff’s ability to post the documents before 
the meeting. 

http://www.cityofturlock.org/
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1. INTRODUCTION 

As part of the Turlock Roads Repair Program (Project 2021-039), Michael Baker International, Inc. (MBI) performed a 
citywide collection of Light Detection and Ranging (LiDAR) and Laser Crack Measurement System (LCMS) data on 252 
centerline miles (508 lane miles) of City streets.  The tasks included: 

 Pavement distress survey in accordance with StreetSaver guidelines for approximately 508 lane miles of the 
City of Turlock roadways (91 miles of arterials, 134 miles of collectors, and 283 miles of residential streets) 
using LCMS technology.  

 Pavement Condition Index (PCI) calculations and updating StreetSaver database entry 

 Run budget analysis and develop 5- and 10-year Capital Improvement Programs (CIP), including project 
prioritization, selection, and cost estimate.  

 The budget analyses were performed for four (4) different scenarios, (1) available annual budget for pavement 
maintenance and rehabilitation (M&R) is $10.5M, (2) annual budget for M&R is increased to $28.0M and 
$15.5M for 5- and 10-year CIP, (3) budget need if an average PCI or “state of good repair” is desired, and (4) 
budget need to improve all PCI to a minimum of 50 at the end of 5- or 10-year CIP. In addition, two scenarios 
were run where there is no allocated budget for M&R and pavements deteriorate with no maintenance. Table 1 
presents the various budget scenarios performed.  

Table 1: Budget Analysis for Various Scenarios 

Criteria CIP Period (yrs.) CIP Period 
Min. PCI = 50 5 2023-2027 
Avg. PCI = 80 5 2023-2027 

Annual Budget = $28.0M 5 2023-2027 
Annual Budget = $10.5M 5 2023-2027 

Min. PCI = 50 10 2023-2032 
Avg. PCI = 80 10 2023-2032 

Annual Budget = $15.5M 10 2023-2032 
Annual Budget = $10.5M 10 2023-2032 

No Budget 5 2023-2027 
No Budget 10 2023-2032 

 Updating StreetSaver unit cost and decision trees per City’s recommendation as shown in Figure 1. 

 
Figure 1: StreetSaver Decision Tree and Unit Costs Provided by the City 
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It should be noted that Assessment Districts (Appendix D) were not included in the 5- and 10-Year CIP. 

The citywide data collection was performed using MBI’s mobile inventory vehicles equipped with Light Detection and 
Ranging (LiDAR) and Laser Crack Measurement System (LCMS).  

MBI’s mobile inventory vehicles has the following capabilities: 

• Pavemetrics LCMS: 

- 3D pavement imaging for automated detection of pavement distresses, such as cracks, potholes, raveling, 
rutting, faulting, drop-off, and macrotexture 

- High-Speed Inertial Profiler (ASTM E950 Class 1) to measure ride quality in terms of International 
Roughness Index (IRI) 

- Multiple high-resolution right-of-way (ROW) cameras to capture roadway imagery 

• Optech Lynx Mobile Mapper SG1 

- Mobile LiDAR data collection, 1.2 million points/second 

- Ladybug 360-degree camera that provides a street level view of the van surrounding 

Both LCMS and LiDAR data were collected at normal highway speeds with no interruption to normal traffic flow.  The 
roadway imagery was captured at approximately every 26’ intervals. The camera system algorithms automatically adjust 
for over/under exposure when passing under a bridge or tree covered areas.  Images included GPS locational coordinates 
and linked to streets (i.e., geo-tagged) GIS dataset that was provided by the city. MBI also provided a web-based LiDAR 
data and Imagery Viewer accessible to project stakeholders through MBI’s innovative LiDARData.net 3D web viewer portal 
that will enable approved users to view, measure, analyze, and plan without additional time-consuming trips to the field. 
This data is available to the City of Turlock for future project planning.   

PCI was determined based on the current pavement distresses, which were surveyed in December 2021 and January 
2022. Using Metropolitan Transportation Commission (MTC) StreetSaver software, the network condition was updated 
and budget analysis for pavement needs was performed.   

The intent of this program is to develop a maintenance strategy that will optimize the program funding and improve the 
overall condition of the street network. Similar to other Pavement Management Systems (PMS), the MTC Streetsaver 

LiDAR LCMS 
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program performs optimization to determine a cost-effective pavement management plan (PMP) to improve the overall 
condition of the network. 

A comprehensive preventative maintenance (PM) program is a critical component of this plan, as these treatments extend 
the life of good pavements at a much lower cost than rehabilitation overlay or reconstruction treatments. The pavement 
rehabilitation recommendations by StreetSaver include pavement maintenance treatments such as slurry seals, crack 
seals, chip seals, rubberized chip seals, grinding and resurfacing, and total pavement reconstruction. 

This report is intended to assist the City of Turlock with identifying street maintenance priorities specific to the city. The 
report includes the following: 

• An examination of the overall condition of the street network  

• Highlights of the impacts of various funding levels on the network pavement condition and deferred 
maintenance funding shortfalls 

• A Traffic Management Plan (Appendix – A) 

• Research Funding Opportunities and Options (Appendix – B) 

• Street Lighting Report (Appendix – C) 

• A 5-Year CIP with various levels of funding for prioritized street segments and the associated construction 
costs (Appendix – E) 

• A 10-Year CIP with various levels of funding for prioritized street segments and the associated construction 
costs (Appendix – F) 
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2. EXECUTIVE SUMMARY 

The objective of this report is to present the results for data collected by pavement inspection for the City of Turlock 
roadway network, which consisted of approximately 252 centerline miles (508 lane miles) of roads divided into 1,817 
pavement management sections. A detailed summary of pavement network condition evaluation along with PCI network 
condition is presented in this report and summarized below: 

i. The overall pavement network condition as of May 2022 is 62. PCI values from 50 to 70 are considered as 
“good”. 

ii. The value of pavement network asset or so-called cost of replacement of the entire network is $456M 

iii. An inflation rate of 5% is considered for unit prices based on the average of 2021-2022 inflation rate per 
Consumer Price Index (CPI). 

iv. The assessment district was excluded from the budget analysis. The assessment district has the largest 
pavement area (24% as shown in Figure 5) and the highest PCI value (84). 

v. Districts 1 and 2 have the lowest PCI values (48 and 54, respectively) and the largest pavement area in “poor” 
and “very poor” category as shown in Figure 10. 

vi. The cost of bringing the entire pavement network to “State of Good Repairs”, i.e., having an average PCI of 80 
is $176M and $243M for a 5- and 10-year program, respectively (Table 2 and Figure 11). 

vii. The cost of improving the pavement network to a level that no street has a PCI less than 50 (i.e., in poor or very 
poor condition), is $192M and $279M for a 5- and 10-year program, respectively (Table 2 and Figure 11). 

viii. A 5- and 10-year CIP has been developed assuming available funding to be $10.5M per year from 2023 to 2027 
(Table 2 and Figure 11). 

ix. A 5- and 10-year CIP has been developed assuming available funding to be $28.0M and $15.5M per year for 
the 5- and 10-year CIP, respectively (Table 2 and Figure 11). 

x. The 5-and 10-year CIP estimated costs are based on the unit costs provided by the City (Figure 1). 

xi. If no funding is available (Do Nothing), the average PCI in 2027 and 2032 will be 44 and 33, respectively. The 
PCI map for years 2013, 2027 (Do Nothing), and 2032 (Do Nothing) are provided in Figure 12, Figure 13, and 
Figure 14, respectively. 

xii. The 5-year CIP project selection and network condition are provided in Appendix E. 

xiii. The 10-year CIP project selection and network condition are provided in Appendix F. 

xiv. A traffic management report is developed and provided in Appendix A. 
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xv. MBI team also researched funding opportunities and options and prepared a report (Appendix B). 

xvi. A street lighting report is developed and provided in Appendix C. 

xvii. The overall pavement network PCI map as well as streets selected for treatment based on different funding 
level/scenarios are provided in Figure 15 through Figure 30. 

Table 2: Summary of Various Funding Scenarios and Corresponding Average Network PCI 

Scenario 
CIP 

Period 
(yrs) 

CIP Period 
Final PCI 

with 
Treatment 

Final PCI 
without 

Treatment 
PCI Improvement Annual Cost Total Cost 

Min. PCI = 50 5 2023-2027 83 44 39 $38,309,508  $191,547,538  
Avg. PCI = 80 5 2023-2027 80 44 36 $35,272,272  $176,361,361  

Budget = $28.0M 5 2023-2027 74 44 30 $28,000,000  $140,000,000  
Budget = $10.5M 5 2023-2027 56 44 12 $10,500,000  $52,500,000  

Do Nothing 5 2023-2027 44 44 0 $0  $0  
Min. PCI = 50 10 2023-2032 85 33 52 $27,880,552  $278,805,522  
Avg. PCI = 80 10 2023-2032 80 33 47 $24,351,191  $243,511,914  

Budget = $15.5M 10 2023-2032 65 33 32 $15,500,000  $155,000,000  
Budget = $10.5M 10 2023-2032 56 33 23 $10,500,000  $105,000,000  

Do Nothing 10 2023-2032 33 33 0 $0  $0  
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3. CITY OF TURLOCK NETWORK 

3.1 NETWORK INVENTORY 

City of Turlock roadway network consists of approximately 252 centerline miles (508 lane miles) of roads divided into 
1,817 pavement management sections. The City of Turlock’s Street network are divided between arterial, collector, and 
residential/local streets. Figure 2 shows the lane miles distribution by functional class for the entire network. Figure 3 
shows the percentage of lane miles for each functional class in the City’s network.  

 

Figure 2: Overall Network Statistics 

 

Figure 3: Inventory by Functional Class and Lane Miles 
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More than 99.6% of the City’s pavements have Asphalt Concrete (AC) surface types. Figure 4 shows the percent area 
distribution by surface type for the entire network. Figure 5 shows the pavement area by each district.  

 

Figure 4: Surface Type Inventory by Percent Area 

 

Figure 5: Pavement Area by Districts 

 

  

District 2 

District 1 

District 4 

District 3 

Assessment 
District 
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3.2 NETWORK CONDITION 

The existing condition of the roadway network of the City of Turlock is discussed and visually presented in this section.  
The pavement condition data collection was conducted using a Laser Crack Measurement System (LCMS) that captures 
high resolution (1 mm) 3-D images of the pavement and automatically detects pavement distresses including cracks, 
rutting, macrotexture (weathering and raveling), potholes, and patches at highway speed. A variety of crack types and 
distresses were collected and categorized by LCMS in accordance with ASTM D6433 and Metropolitan Transportation 
Commission (MTC) guidelines described in StreetSaver software. The field data collection started on December 10, 
2021, and was completed on January 7, 2022, as summarized in Figure 2. The collected pavement distress data was 
uploaded into the StreetSaver software to obtain PCI values, update PMS, and run budget scenarios. 

Pavement distresses were surveyed for approximately 508 lane miles of the City of Turlock streets network.  The 
information (length of longitudinal cracks, area of alligator cracks, area of patches, area of pavement failures, etc.) was 
entered into the StreetSaver database and the program calculates the overall weighted average PCI. The current PCI was 
determined for each of 1,817 management sections using StreetSaver software. The overall weighted average PCI in 
January 2022 was 62, which lies in “Good” category. Figure 2 provides a summary of PCI values for each functional 
class. 

Figure 6 shows the City of Turlock map with color-coded roads according to their PCI value. 

Figure 7 presents a snapshot of the current pavement network condition as provided in StreetSaver dashboard screen, 
which indicates a current overall PCI value of 62. PCI values from 50 to 70 are considered as “good” per StreetSaver 
categorization.  

The updated overall PCI value is approximately 5 points higher than what was predicted based on 2013 pavement data 
collection. Figure 8 presents the PCI for the City of Turlock ’s roadway network for the past two inspection years (2013 
and 2022) during which pavement distresses were surveyed.  

Figure 9 presents the lane miles of each road functional class in four PCI categories (Very Poor, Poor, Good, and Very 
Good). 

Figure 10 presents the percent of lane miles under each condition category for each district. 
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Figure 6: City of Turlock Street Network PCI Map Including Assessment District
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Figure 7: Overall Pavement Network Condition Dashboard 
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Figure 8: Overall Pavement PCI Values from 2012 to 2021 
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Figure 9: Network Condition Categories by District and Lane Miles 

 

Figure 10: Network Condition Categories by Districts 
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4. BUDGET ANALYSIS 

One the goals of pavement network analysis is to bring the network to “State of Good Repairs”. To achieve this goal cost-
effectively, the strategy should be to maintain the roads that are in good condition in good condition, while improving the 
streets that are in poor condition. Much research by Federal Highway Administration and other state agencies has shown 
that performing routine preventive maintenance on the roads that are in good condition to “prevent” them from further 
deteriorations is more cost effective than delaying the treatments until more extensive and costly repairs are required. 
Another advantage of a preventive maintenance strategy or so-called pavement preservation is that more pavement areas 
can be treated with the same amount of funding and more users will see the benefits of the treatments. Therefore, the 
strategy applied for the City of Turlock is to prioritize the maintenance and rehabilitation activities based on keeping or 
converting the existing streets in good or very good condition as much as possible. The new pavement treatment 
technologies such as Asphalt Rubber (AR) cape seal are becoming increasingly popular for maintenance of low volume 
roads (please refer to Section 4 of the report) and were considered for both 5 and 10-year CIPs.  

Many types of budget analysis are available in StreetSaver. These analysis typically include (1) budget-driven scenarios 
where the available fundings are specified and StreetSaver predicts the network condition accordingly, (2) target-driven 
scenarios where a desired network PCI is specified and StreetSaver determines the budget needed to achieve such goals, 
(3) need analysis where the funding needed to bring the entire network to PCI values higher than 80 is calculated, and 
(4) do-nothing scenario where the pavement condition is calculated if no funding is available.  

For budget-driven analysis, MBI considered $10.5M annual funding for 2023 to 2027. At the same time, a 5% inflation 
rate was considered in pavement treatment costs based on the average inflation rate for 2021 and 2022 (4.6% inflation 
in Consumer Price Index). The treatment unit costs in the City’s M&R decision trees were adjusted based on recent 
available bid tabulation data as well as Caltrans bid item costs. MBI also considered that 10% of the available M&R funds 
can be allocated to preventive maintenance/preservation. Figure 11 illustrates the relationship between available funding 
and overall network PCI. Figure 12 through Figure 30 show the historical and predicted network PCI map at various 
funding levels considered in the budget analysis. 

 

Figure 11: Annual Budget vs. Final Network PCI for 5- and 10-Year CIP
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Figure 12. Historical PCI Condition 2013 (PCI = 62)
Excluding Assessment District
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Figure 13. 2027 PCI, Do Nothing (PCI = 44)
Excluding Assessment District
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Figure 14. 2032 PCI, Do Nothing (PCI = 33)
Excluding Assessment District
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Figure 15. 2027 PCI, $10.5M Annual Budget (PCI = 56)
Excluding Assessment District
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Figure 16. 5-Year CIP Projects, $10.5M Annual Budget
      Excluding Assessment District     PCI = 56
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Figure 17. 2027 PCI, $28.0M Annual Budget (PCI = 74)
Excluding Assessment District
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Figure 18. 5-Year CIP Projects, $28.0M Annual Budget
      Excluding Assessment District         PCI = 56
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Figure 19. 2027 PCI, $38.3M Annual Budget (PCI = 83)
      Excluding Assessment District   Min. PCI = 50 Scenario
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Figure 20. 5-Year CIP Projects, $38.3M Annual Budget
Excluding Assessment District            Min. PCI = 50  PCI = 83
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Figure 21. 2027 PCI, $35.3M Annual Budget (PCI = 80)
Excluding Assessment District
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Figure 22. 5-Year CIP Projects, $35.3M Annual Budget
Excluding Assessment District            PCI = 80
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Figure 23. 2032 PCI, $10.5M Annual Budget (PCI = 56)
Excluding Assessment District
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Figure 24. 10-Year CIP Projects, $10.5M Annual Budget
       Excluding Assessment District              PCI = 56
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Figure 25. 2032 PCI, $15.5M Annual Budget (PCI = 65)
Excluding Assessment District
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Figure 26. 10-Year CIP Projects, $15.5M Annual Budget
   Excluding Assessment District                PCI = 65

City of Turlock
156 S. Broadway

Suite 150
Turlock, CA 95380
(209) 668-5520

Test

Feature Legend
AR CAPE SEAL

MICROSURFACING

MILL AND 3 IN OVERLAY
Reconstruct 5" HMA/6" AB

Reconstruct with 3" HMA/6" AB
Reconstruct with 4" HMA/6" AB

SLURRY SEAL



Figure 27. 2032 PCI, $27.9M Annual Budget (PCI = 85)
Excluding Assessment District

City of Turlock
156 S. Broadway

Suite 150
Turlock, CA 95380
(209) 668-5520

Test

Feature Legend
Category I - Very Good

Category II - Good (Non-Load)

Category III - Good (Load)




