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• Why this Presentation

• A Small Program: Operational Improvement

• The Department’ pillar principles

• TAMP and SHSMP process

• Guidelines: DPHD Performance Measures and VMT

• Summary

Outline
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Operational Improvements – Quick Facts | 2023 SHSMP

Workbook: HQ 
SHOPP managers 

dashboard (ca.gov) Total Projects

94|
DVHD Reduced

46,227

Total Project Cost*

$839.3 M
*For projects with OI as the main activity category

Schedule

10 Years
FY 2023/24 – 2032/33

Operational 
Improvements

Workbook: Project 
Book Summary 

(ca.gov)

56 Planning

38 Post-Planning

Workbook: Project 
Book Performance 
Analysis (ca.gov)

Current as of 5/13/24

https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no


Operational Improvements – Quick Facts | 2021 SHSMP

Workbook: HQ 
SHOPP managers 

dashboard (ca.gov) Total Projects

76|
DVHD Reduced

28,256

Total Project Cost*

$618.5 M
*For projects with OI as the main activity category

Schedule

10 Years
FY 2021/22 – 2030/31

Operational 
Improvements

Workbook: Project 
Book Summary 

(ca.gov)

28 Planning

48 Post-Planning

Workbook: Project 
Book Performance 
Analysis (ca.gov)

Current as of 1/11/23

https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/HQSHOPPmanagersdashboard/HQReview_1?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookSummary/ProjectBookDashboard?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no
https://tableau.dot.ca.gov/t/AssetManagement/views/ProjectBookPerformanceAnalysis/Effectivenessbyobjective?iframeSizedToWindow=true&:embed=y&:showAppBanner=false&:display_count=no&:showVizHome=no&amp;:toolbar=no


The Operational Improvement (OI) Types of Projects

Acceleration 
Deceleration, 

5%

Intersection 
Improvements 

, 33%

Shoulders - New & 
Widening, 9%

Auxiliary Lane 
, 22%

HOV 
Degradation 

Mitigation, 7%

TSMO, 19%

Truck Climbing 
Lane, 4%

Note: 2023 SHSMP Data is as of 05/13/2024

Auxiliary 
Lane
44%

HOV Lane 
Degradation

1%

Intersection 
Improvement

39%

TSMO
5%

Turnout
2%

Truck 
Climbing 

Lane
2%

Ramp 
Improvement

2%
TMS Upgrade

5%

*Note: 2021 SHSMP Data without projects from D1 and D6.



SHSMP: State Highway System Management Plan

• SHSMP is a performance-based framework that guides the 
decision-making and priorities for maintenance, 
preservation, rehab, and reconstruction investments on the 
SHS.  

• Updates every 2 years (odd number years)

• Federal and State Requirements
• Ca. Streets and Highways Code, S164.6

• AB 515 combining 10-yr SHOPP and 5-yr Maintenance Plans

• MAP-21 and FAST Act

• Department Requirements:
• Align SHOPP and HM programs with CAPTI and Caltrans Strategic Plans



The Role of SHSMP in TAMP



SHSMP Analysis Framework: Current and Future Needs

STEP 1

Asset 
Inventory
• Establish an asset 

inventory or 
deficiency level.

STEP 2

Baseline & 
Projected 
Condition
• Establish the 

baseline and 
projected future 
condition of each 
objective.

STEP 3

Target 
Condition
• Establish targets 

to achieve 
desired state of 
repair.

STEP 4

Performance 
Gaps
• Perform a gap 

analysis between 
the projected 
condition in 10 
years, 
considering 
pipelined 
projects, and the 
performance 
targets. 

STEP 5

Cost to Close 
Performance 
Gaps
• Estimate the cost 

to close the 
performance 
gaps.
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SHSMP Analysis Framework: DPHD Goal Setting (1/2)

10

DPHD

i nPast

δi, Reduction for Projects

Start with Measured DPHD per 
PeMS at year i w/ Past Projects

DPHD Total Natural

Year

Conceptual 
Diagram

https://pems.dot.ca.gov/


CALIFORNIA DEPARTMENT OF 
TRANSPORTATIONTRAFFIC OPERATIONS

SHSMP Analysis Framework: DPHD Goal Setting (2/2)

11

Conceptual 
Diagram

DPHD

History Horizon Year

10% down as Goal, 

for the horizon year

Year

Horizon Year DVHD w/o Projects

Project Opening

E

B

A

Ci, Pipelined 

Projects

Cn, Planned 

Projects



SHSMP Framework: Deficiency Modeling 

• Congestion growth in this case

• PeMS data based

• 2010-2019 ten-year data used

• ~10% per year

• Help correctly size the programmed funds

• Help develop the framework of Asset 
Management



The OI Program in the SHSMP

• A Supplemental Asset Class

• Use a Deficiency Model

• Investigations and Monitoring Programs
• Mobility Performance Report, or HICOMP

• Operational investigations

• InterGovernmental reviews and traffic impacts

• Public complaints

• Funding Sources
• Non-capacity adding 

• State Highway Operations and Preservation Program (SHOPP)

• Programmed through the Asset Management Process called State Highway System Management 
Plan (SHSMP)



DVHD to DPHD as the Performance Measure

• Daily Vehicle Hours of Delay (DVHD) in the Past

• Travel time based

• Vehicle-centric measure

• Daily Person Hours of Delay (DPHD) Now: DPHD=DVHD*AVO

• Inclusive and policy responsive

• HOV/ML

• Active transportation

• Transit

• Need Average Vehicle Occupancy (AVO) information

• AVO 

• 1.73 statewide average default based on the 2017 National Household Travel Survey (NHTS)

• Allow for time difference, full day vs. peak hour only analysis

• Allow for project specific data



The Average Vehicle Occupancy (AVO)

• Based on our research, we recommend using 
survey data instead of modeled data. 

• 2017 National Household 
Travel Survey (NHTS) data was 
used to develop specific 
AVOs

• State Level
• MSA Level
• Census Tract Level

• Project Level Data
• Survey Data
• Count Data
• Daily vs Peak Period AVO



CALIFORNIA DEPARTMENT OF 
TRANSPORTATIONTRAFFIC OPERATIONS

OI and SB 743 Reviews

•Caltrans Guidance for induced VMT: TAF/TAC/TISG
•Operational Improvement Projects and Induced VMT
•Auxi Lane>1mile
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• OI Program Introduced

• Major Changes Presented, including SHSMP, 
DPHD, and SB 743 compliance

• Data-driven, and performance-based 
operational improvement process. 

• Challenges and Opportunities

Summary

Questions? 
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