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Current TSN 
 Enterprise Oracle application 
 Maintain and link traffic census, collision, and highway inventory 

data 
 Base information system for all traffic safety analysis 
 Maintain the Postmiles on State Highway System (SHS) 
 Used by many functional areas across Caltrans 
 Maintained by DRISI (Division of Research, Innovation, and 

System Information), Division of Traffic Operations, and IT 
(Information Technology) 
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TSN Supported by Four Groups 

Division of Research, Innovation and System Information (DRISI) 

• Collision Coding: Data from CHP, each collision located on network, 
information about each collision encoded. An average of 480,000 to 
490,000 per year (all roads), 190,000 to 192,000 per year (SHS) 

• Highway Inventory: Attributes of state highways, authoritative postmile 
reference. >16,000 centerline miles, >394,000 lane miles are tracked 
(number of lanes, medians, surface types, barrier types, etc.) 

Division of Traffic Operations (DTO) 

• Traffic Volume and Census: Traffic counts and types on all state highways 
• Safety: Analysis to find statistically significant collision locations and types; 

Investigation to evaluate causes and engineer mitigation 

Safer Roadways 
Primary Goal 

Postmile Authority 

Roadway Characteristics 

Highway Performance 
Evaluation 

Legal Review 

Federal Reporting 
Safety 

Highway Characteristics 
Traffic 

Other 
Key 
Uses 
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Reports: 
• Table B 
• Table C, Regular and Wet 
• TSAR 
• Highway Sequence Listing 

(aka Postmile Log) 
Publications: 

• Annual Collision Data on 
California State Highways 

• Annual Traffic Volumes and 
Peak Hour Data 

TSN Supported by Four Groups 
Accident 

Highway 

Volume 

TIRTS 

• Locations 
• Sequence of Events 

• Lane information 
• Median information 
• Shoulder information 
• Many More 

• AADT 
• Truck AADT 
• Veh. Class. Counts 

• Traffic Investigation 
Reports (TIRs) 



Sources of Data 
 DRISI  DTO 

 TASAS (Traffic Accident  Traffic Data Branch 
Surveillance and Analysis  Data from the Districts 
System) Branch  Traffic Investigations Branch 
 Construction Plans  Information from the Districts 
 Permits, etc.  Traffic Investigation Reports (TIRs) 

 Collision Coding Unit 
 California Highway Patrol (CHP) 

 Statewide Integrated Traffic Records 
System (SWITRS) database 

 Traffic Collision Reports (TCRs) 
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Reports 
 Division of Research, Innovation, and 

System Information (DRISI) Reports 
 TASAS Branch 

 Table B - Selective accident rate calculation 
 Table C - High accident concentration locations 
 Wet Table C - High accident concentrations

under wet conditions 
 TSAR (TASAS Selective Accident Retrieval) -

A detailed list of accidents and/or summary of 
types of accidents on any section of highway,
ramp, or intersection in the SHS 

 Highway Sequence Listing (aka Postmile Log) 
 Collision Coding Unit 

 Collision Data on California State Highways -
Annual collision summaries on SHS 

 Division of Traffic Operations (DTO)
Reports 
 Traffic Data Branch 

 Annual Publications for Traffic Volumes and 
Truck Volumes 
 Traffic Volumes 
 Truck Traffic 

 Volumes and Peak Hour Volume Data 
 Monthly VMT 
 Mobility Performance 

 Traffic Investigations Branch 
 Safety and monitoring reports for Office of 

Performance 
 Significantly high accident concentrations

locations: Quarterly reports 
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Types of Usage 
 A large number of users extract data (or  Tools used to transform TSN data 

receive data extracts) from TSN and  TOAD 
manipulate the data for different  FoxPro 
purposes including:  MS Access 
 GIS mapping (LRS tools)  MS Excel 

 Office of Data and Service Technology 
 ArcMap 

 Safety analysis 
 PeMS 

 Inventory management 
 Transformed Data forms 

 Strategic planning 
 Adobe PDF 

 HPMS Submittal (Highway 
 Shapefiles Performance Monitoring System) 

 HPMS Branch  KML Files 
 PaveM (Pavement Management System)  Esri Geodatabase 
 IMMS (Integrated Maintenance 

Management System) 
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 Transportation System 

Network (TSN) 

MODULES 
• Accident Module 
• Inventory Module 
• Traffic Volumes Module 
• TIRTS Module 

• Table B (Accident, Inventory, Volume) 
• Table C (Accident, Inventory, Volume) 
• TSAR (Accident, Inventory, Volume) 
• Post Mile (PM) Log (Inventory) 
• Cleanroad File (Intersections, Ramps, 

Segments, Accident, Inventory, Volume) 

Traffic Investigations 
• Table C 
• Table B 
• TSAR 
• PM Log 
• TIR Reports 

Legal Truck Access 

PM Log 

Asset Management 

PM Log 

Performance 
Measurement System 

• Cleanroad File 
(Inventory, Accident, 
Volume) 

Safety Analysis 

• Cleanroad File 
(Inventory, Accident, 
Volume) 

Traffic Control Devices 

PM Log 

Traffic Data 
• PM Log 
• Annual Publications for 

Traffic Volumes, Truck 
Volumes and Ramp 
Volumes 

GIS Data & Services*** 

• PM Log 
• Cleanroad File 

(Inventory) 

Collision Coding Unit 

• PM Log 
• Cleanroad File 

(Inventory) 

Highway System 
Engineering 

• PM Log 
• Cleanroad File 

(Inventory) 

Highway Performance 
Monitoring System 

Cleanroad File 
(Inventory) 

Federal Highway 
Administration* 

Cleanroad File 
(Inventory) 

Encroachment Permits & 
Engineering Support 

• Table C 
• Table B 
• TSAR 
• PM Log 

Litigation Support 

• Table C 
• Table B 
• TSAR 
• PM Log 

Pavement Management & 
Performance Office 

• PM Log 
• Cleanroad File 

(Inventory) 

Emergency Management 
Office 

• PM Log 
• Cleanroad File 

(Inventory) 

Office of Management 
Systems and Studies 

PM Log 

Highway Safety & 
Operations Improvement 

Program 
• Table C 
• Table B 
• TSAR 
• PM Log 

Design 

• Table C 
• Table B 
• TSAR 
• PM Log 

Multimodal System 
Planning Office 

• PM Log 
• Publications 

Traffic Accident Surveillance & 
Analysis System 

• Table C 
• Table B 
• TSAR 
• PM Log 
• Cleanroad File (Accident 

Inventory Volume) 
• Collision Data on California 

State Highways 

TASAS Coordinator** 

• Table B 
• TSAR 
• PM Log 
• TIR Reports 

Traffic Investigator** 

• Table C 
• Table B 
• TSAR 
• PM Log 
• TIR Reports 

Right of Way 

PM Log 

Legal 

• PM Log 
• Collision Data on CA 

State Highways 

Mainframe Support 

SWITRS Interface***** 

California Highway 
Patrol* 

PM Log 

Traffic Data Coordinator** 

• PM Log 
• Annual Publications for Traffic 

Volumes, Truck Volumes and 
Ramp Volumes 

• Peak Hour 

Planning 

• PM Log 
• Collision Data on CA 

State Highways 

Multidisciplinary Accident 
Investigations Team 

• Table C 
• Table B 
• TSAR 
• PM Log 

Districts 

Research, Innovation & 
System Information 

Information Technology 

Traffic Operations 

Maintenance 

Transportation 
Planning 

Legal 
Client Server/Support 

Maintenance 
and Operations 

• Collision Data on California State Highways 
• Mobility Performance Report 
• Annual Publications for Traffic Volumes,  Truck 

Volumes and Ramp Volumes 
• AADT Publication 
• TIR Reports 
• Peak Hour 

REPORTS AND PUBLICATIONS 
Freight Planning Office 

• PM Log 
• Publications 

Structure Maintenance & 
Investigations Office 

PM Log 
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Current TSN 
Application 
Diagram 

Research, Innovation 
& System Information 

Districts 

Traffic Ops 

Planning 

Maintenance 

CHP 

FHWA 

Information 
Technology Legal 



Proposed System 
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TSNR Project Scope 
Replace the Transportation System Network to meet 
federal Moving Ahead for Progress in the 21st Century Act 
(MAP-21) and Fixing America’s Surface Transportation 
(FAST) Act which will add temporal, geospatial capability, 
and enhance safety analysis to the system 

This helps improve roadway safety, reduce fatalities, and 
injuries for all road users on all public roads; and support 
the “Toward Zero Deaths” goal. 
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Why replace TSN? 
 Safety 

 Federal Requirements: 
 Moving Ahead for Progress in the 21st Century Act (MAP-

21) 

 Fixing America’s Surface Transportation (FAST) Act 

 TSN outdated system 

 State Highway System data only 
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Business Problems/Challenges 
I. Inability to Meet Federal Mandates: 

Current TSN 

 No geolocation 
 No collision, roadway, 

and traffic volume data 
on local roads. 

 No bike/ped data 

Required by 2026 

MAP-21 & FAST Act (23 U.S.C. 119(e)(1)) 

Development of a safety data system that
can: 
 Link collision, roadway and traffic data by

geolocation 
 Identify fatalities and serious injuries on all 

public roads 

 Report on MIRE FDE data 
Retain temporal and historical data 

 Support Performance Measures (PM) 
– PM 1: HSIP and Safety Performance 

Management 
– PM 2: Pavement and Bridge Condition 
– PM 3: System

performance/Freight/CMAG 
14 



Business Problems/Challenges 
II. Inefficiencies in Current Program Operations: 

No Geo-Spatial Enabled Capability 
Obsolete User Interface 
No Ad-hoc Reporting Capability 
Not a Centralized System of Record for Data 
 Inefficient Linear Referencing Data Exchange 
 Inefficient Traffic and Collision Data Exchange 
 Lacking Bicycle and Pedestrian Data 
 Slow Updates, Complex Data Governance 15 



TSNR Project Objectives 
Geolocation 

 Store temporal and historical safety data 

Data exchange capability with external agencies 

Centralized repository of inventory, traffic, collision 
data, and ped/bike data on all public roads 

 Fully integrate postmile system 
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Collision Traffic Census Highway Inventory 

,r I. Location, ' / ' / ' ' IV. Data ' ' ' ' ' 
Mapping, II. Temporality 

III. Data Entry/ 
Management 

V. Query/ I VI. Data 
Edit Report Integration 

'- Geosoatial / '- / '- / '- Workflows / '- '-

o Synchronization o Temporal o Collision Coding o Auditing/ Markup o Graphical Query o Web Services 

o LRM Conversion Association 

o Segmentation o Temporal 

o Geolocation Query 

o Visualization o Temporal 

o Export Display 

o Safety Dat a Ent ry 

o Data Ret rieva l 

o Data M igrat ion 

o Elect ronic TCR 

o Local Data 

o Bike/ Ped Data 

o Collision Data 

o Highway Data 

o Census Data 

o Volume Data 

I o MIRE Data 

I 

o Concurrent Editing 

o Reporting 

o Validation o Attribute Query o Automated 

o Quality Control o LRM Conversion Interchange 

o Business Logic o Ad Hoc Query o Data Export 

o Metadata o Scheduled Reports o Data Integration 

o Notification o Ad Hoc Reports o Batch Upload 

o Data Exoort 

Safety General 

'I 'I / 'I / 'I 
VII. Analysis/ VIII. IX. System X. User 

Calculation Visualization Security Interface 
"' '- / '- '-

o Comparison o Charts o Agency Platforms o UI Navigation 

o Calculation o Graphs o Rol e Based Security o Map Control 

o Report Creation o Maps o No Version Lock o Integrated Map & 
o Safety Analysis o Network Security Attribute Display 

o Benefit /Cost o Attribute Search 

Calcu lat ion 

Vision For The TSNR (New TSN) 

New Functionality 
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Risk of Not Implementing TSNR 
Non-compliance with MAP-21 and the FAST Act 
More than $200 million of federal funds 
Missed opportunity to achieve Caltrans’ goal 

Safety toward Zero Death 
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Collaboration and 
Oversight 
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. tt s-J/www.ghsa.org/ f ty Association, h P . . hway Sae Governors H IQ 

Project Strategy 
 Focus on Linear Referencing 

System (LRS), roadway, and crash 
data 

 Provide the ability for data sharing 
among the different state and 
local agencies 

 Continued collaboration with 
traffic collision data from California 
Highway Patrol (CHP) 
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Thank you. 

Contact information 
Ryan Mak 
Ryan.Mak@dot.ca.gov 

Ivy Nguyen-Phan 
ivy.nguyenphan@dot.ca.gov 
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Enterprise Oracle application

Maintain and link traffic census, collision, and highway inventory data 

Base information system for all traffic safety analysis

Maintain the Postmiles on State Highway System (SHS)

Used by many functional areas across Caltrans

Maintained by DRISI (Division of Research, Innovation, and System Information), Division of Traffic Operations, and IT (Information Technology)







Current TSN















Transportation System Network (TSN) was designed in the 1990’s and became operational in the early 2000’s.

The TSN is an enterprise Oracle application.

It is the departmental database used to maintain and link traffic census, collision and highway inventory data for State Highway System (SHS).

It serves as the base information system for all traffic safety analysis.

It is being used by many functional areas across the Caltrans (Districts, Traffic Operations, Planning, Design, Pavement, Legal, Division of Research, Innovation & System Information (DRISI)).

It is maintained by DRISI, Division of Traffic Operations, and IT. 
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TSN Supported by Four Groups

Division of Research, Innovation and System Information (DRISI)


Collision Coding: Data from CHP, each collision located on network, information about each collision encoded. An average of 480,000 to 490,000 per year (all roads), 190,000 to 192,000 per year (SHS)

Highway Inventory: Attributes of state highways, authoritative postmile reference. >16,000 centerline miles, >394,000 lane miles are tracked (number of lanes, medians, surface types, barrier types, etc.)


Division of Traffic Operations (DTO)


Traffic Volume and Census: Traffic counts and types on all state highways

Safety: Analysis to find statistically significant collision locations and types; Investigation to evaluate causes and engineer mitigation 

Safer Roadways



Primary Goal

Postmile Authority

Roadway Characteristics

Highway Performance Evaluation



Legal Review

Federal Reporting
Safety
Highway Characteristics
Traffic



Other
Key
Uses
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Accident





Highway





Volume







TIRTS

Reports:

Table B

Table C, Regular and Wet

TSAR

Highway Sequence Listing (aka Postmile Log)

Publications:

Annual Collision Data on California State Highways

Annual Traffic Volumes and Peak Hour Data







Locations

Sequence of Events

Lane information

Median information

Shoulder information

Many More

AADT

Truck AADT

Veh. Class. Counts

Traffic Investigation Reports (TIRs)

TSN Supported by Four Groups















The current TSN is an Oracle Forms application using an Oracle database.  It has 2 servers, 2 transactional databases, and 1 web service. There are no data warehouse, no spatial geometry and no data conversion processes. 



It is the departmental database used to maintain and link traffic census, collision and highway inventory data for State Highway System (SHS).



It serves as the base information system for all traffic safety analysis.

It is being used by many functional areas across the Caltrans (Districts, Traffic Operations, Planning, Design, Maintenance (Pavement), Legal, Division of Research, Innovation & System Information [DRISI]).

It is maintained by DRISI, Division of Traffic Operations, and IT. 
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DTO

Traffic Data Branch

Data from the Districts

Traffic Investigations Branch

Information from the Districts

Traffic Investigation Reports (TIRs)

DRISI

TASAS (Traffic Accident Surveillance and Analysis System) Branch

Construction Plans

Permits, etc.

Collision Coding Unit

California Highway Patrol (CHP)

Statewide Integrated Traffic Records System (SWITRS) database

Traffic Collision Reports (TCRs)



Sources of Data
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Division of Traffic Operations (DTO) Reports

Traffic Data Branch

Annual Publications for Traffic Volumes and Truck Volumes

Traffic Volumes

Truck Traffic

Volumes and Peak Hour Volume Data

Monthly VMT

Mobility Performance

Traffic Investigations Branch

Safety and monitoring reports for Office of Performance 

Significantly high accident concentrations locations: Quarterly reports

Division of Research, Innovation, and System Information (DRISI) Reports

TASAS Branch

Table B - Selective accident rate calculation

Table C - High accident concentration locations

Wet Table C - High accident concentrations under wet conditions

TSAR (TASAS Selective Accident Retrieval) -      A detailed list of accidents and/or summary of types of accidents on any section of highway, ramp, or intersection in the SHS

Highway Sequence Listing (aka Postmile Log)

Collision Coding Unit

Collision Data on California State Highways - Annual collision summaries on SHS



Reports
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Tools used to transform TSN data

TOAD

FoxPro

MS Access

MS Excel

ArcMap

PeMS

Transformed Data forms

Adobe PDF

Shapefiles

KML Files

Esri Geodatabase

A large number of users extract data (or receive data extracts) from TSN and manipulate the data for different purposes including: 

GIS mapping (LRS tools)

Office of Data and Service Technology

Safety analysis

Inventory management

Strategic planning

HPMS Submittal (Highway Performance Monitoring System)

HPMS Branch

PaveM (Pavement Management System)

IMMS (Integrated Maintenance Management System)

Types of Usage
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Current TSN 
Application Diagram

Research, Innovation

& System Information

Districts

Traffic Ops

Planning

Maintenance

CHP

FHWA

Information Technology

Legal
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Proposed System
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Replace the Transportation System Network to meet federal Moving Ahead for Progress in the 21st Century Act (MAP-21) and Fixing America’s Surface Transportation (FAST) Act which will add temporal, geospatial capability, and enhance safety analysis to the system



This helps improve roadway safety, reduce fatalities, and injuries for all road users on all public roads; and support the “Toward Zero Deaths” goal.



TSNR Project Scope















Replace the TSN to meet federal MAP-21 and FAST Acts which will add temporal geospatial capability, and enhance safety analysis to the system.
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Safety

Federal Requirements:

Moving Ahead for Progress in the 21st Century Act (MAP-21)

Fixing America’s Surface Transportation (FAST) Act

TSN outdated system

State Highway System data only





Why replace TSN?















 

1. Safety is Caltrans’ number 1 goal and we adopted  “Toward Zero Deaths”  as our statewide  effort to reduce traffic fatality and serious injury. 



2. Federally mandated MAP 21/FAST Acts has emphasis on improving safety data for all public roads to support data-driven decisions; 



3. TSN is an outdated system 

The TSN is out of date

Will not meet upcoming federal reporting requirements

Has no mapping (geospatial) component of any sort

Difficult to use, burdensome or impossible to change

Uses obsolete technologies



4. Contains only data for SHS only.
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Business Problems/Challenges





MAP-21 & FAST Act (23 U.S.C. 119(e)(1))

Development of a safety data system that can: 

Link collision, roadway and traffic data by geolocation

Identify fatalities and serious injuries on all public roads

Retain temporal and historical data

Report on MIRE FDE data

Support Performance Measures (PM)

PM 1: HSIP and Safety Performance Management

PM 2: Pavement and Bridge Condition

PM 3: System performance/Freight/CMAG

 Current TSN

No geolocation

No collision, roadway, and traffic volume data on local roads. 

No bike/ped data

I. Inability to Meet Federal Mandates:  

 

Required by 2026
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No Geo-Spatial Enabled Capability

Obsolete User Interface

No Ad-hoc Reporting Capability

Not a Centralized System of Record for Data

Inefficient Linear Referencing Data Exchange

Inefficient Traffic and Collision Data Exchange 

Lacking Bicycle and Pedestrian Data 

Slow Updates, Complex Data Governance

Business Problems/Challenges

II. Inefficiencies in Current Program Operations:















 The current TSN lacks the following federally mandated capability/functions: 



Geospatial capability to link all safety data (collision, roadway, and traffic volume). 



Lacks flexible/ad-hoc reporting and sustainability.



No storing and maintaining safety data (collision, traffic volume, and roadway inventory), including bicycle and pedestrian data for all public roads in one database. (No systems of Record.)



Incorporating new safety analysis calculation algorithms and methodologies. 



Geospatially integrate with Caltrans’ Linear Referencing System and other internal and external data systems.



The current TSN system contains data and safety analysis only for the state highway system, which contains less than 10% of all centerline miles in California.
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Geolocation 

Store temporal and historical safety data 

Data exchange capability with external agencies 

Centralized repository of inventory, traffic, collision data, and ped/bike data on all public roads

Fully integrate postmile system  

TSNR Project Objectives















Project Objectives,  

Provide geolocation functionality to identify accident locations on state and local roads. 

Store temporal and historical safety data so reports can be   created that identify the characteristics of the roadway at a specific point in time. 

Provide data exchange capability with external agencies (i.e. CHP, local agencies)

Store and maintain a centralized repository of inventory, traffic, collision data, and ped/bike data on all public roads including tribal roads.

Fully integrate TSN postmile system with the Caltrans’ implementation of Esri Roads and Highways Linear Referencing System.
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Vision For The TSNR (New TSN)













New Functionality 

















New Functionalities are highlighted
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Non-compliance with MAP-21 and the FAST Act

More than $200 million of federal funds

Missed opportunity to achieve Caltrans’ goal

Safety toward Zero Death

Risk of Not Implementing TSNR















Non-compliance with federal Act may jeopardize more than $200 million of federal funds that California receives annually to improve roadway safety and the eligibility to receive annual August redistribution funds.  California will also miss the opportunity to use data and advanced technology to reduce the number of traffic fatality and injury and achieve the “Toward Zero Death” goal.





The National Highway Traffic Safety Administration reported that 37,461 people were killed in crashes on United States (U.S.) roadways with an economic cost of $242 billion in 2016.  There were 3,623 crash deaths in California in 2016.  Using the same scale, the economic cost for California is about $23.4 billion.  

Assuming the new TSN will only reduce crashes by just 1%, the cost saving will be $234 million per year, and the benefit cost will be 9.5.  

The new TSN will allow Caltrans to meet the federal mandates to avoid any loss of HSIP fund and to improve data integration with other Caltrans’ internal and external data systems.  

It will also allow Caltrans and its local partners the opportunity to employ a data-driven, strategic approach to improving roadway safety in California.

The new TSN will provide the capability to support advanced safety analysis tools such as the ones in HSM and performance measures.
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Approved

Progress to Date

starting

Submitted

Working on Stage 3

















Initiated and CDT acknowledged receipt of Stage 2, current working on Stage 3 documents
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2017





 2018





2019





2020
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Collaboration and Oversight
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Focus on Linear Referencing System (LRS), roadway, and crash data

Provide the ability for data sharing among the different state and local agencies

Continued collaboration with traffic collision data from California Highway Patrol (CHP)





Project Strategy

















The strategy for this project is to develop a management system that focuses on LRS, roadway, and crash data.  The Traffic Record System (TRS) Committee agreed to not develop one TRS to store and manage all data and use the Roadmap approach to identify opportunities for data sharing among the Transportation departments. We currently receive traffic collision data from the CHP and have collaborated with CHP on requirements related to the sharing of data. 

Currently, there is no existing data dependency between TSN and the Department of Motor Vehicle (DMV) or Office of Traffic Safety (OTS).  In the future, we envision that Caltrans will be able to share the All roads linear referencing System with DMV and CHP. The vision is to link roadway inventory, crash data, driver and vehicle data for improved roadway safety. However, that effort will be years away. 
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Thank you.

Contact information

Ryan Mak

Ryan.Mak@dot.ca.gov



Ivy Nguyen-Phan

ivy.nguyenphan@dot.ca.gov
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