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System Operations in VDOT

Program established in 2004

Mission …

“Actively manage the transportation system to 
maximize safety, security, mobility …”
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Northern Region Operations
(NRO)
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VDOT Operations Regions
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VDOT NRO Org Chart
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VDOT NRO has become a “strategic”
organization through:

• Integrating the Planning and Programming processes.
• Mapping organizational structure to the Systems 

Engineering Process.
• Providing tools for Project Managers to navigate the 

integrated process.

• Incorporating Operations Planning into traditional roadway 
project development from the outset.

This approach can work for your 
organization, too!

VDOT NRO: Strategically Driven, Operationally Led
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Origin of VDOT NRO ITS Projects

1. Developed by VDOT NRO

2. Roadway Construction Projects

3. Local ITS Projects

4. Partnership Projects

5. Metropolitan Washington D.C. Regional Projects

6. Statewide Projects

7. CMP-Induced Projects

8. NVTA-Generated Projects
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NRO’s Planning/Programming Process 
Ensures Consistency and Traceability
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Systems Engineering V Diagram 
as Applied to Operations Projects
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VDOT NRO Organization is Mapped to V Diagram
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VDOT NRO Business Process is Mapped to V Diagram
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•Web site: ww.vdot-itsarch.com/
•Strategic Plan & Operating Concept
•FY Strategic Focus
•Incident Mgmt Plan Emergency Transp. Plan
•Telecomm. Plan
•Configuration Change Boards

Tools Available:

Consistent Document and Tools Facilitate 
the Process for NRO Managers

Relationship 
to the Business 
Process:

1. Strategic Plan
Operating Concept
Regional Architecture

2. Establish Annual 
Strategic Focus

10. Maintain / Update / 
Develop System 
Documents, Processes & 
Reports (i.e., System 
Architecture, ConOps,
Year End Reports, etc.)

http://www.vdot-itsarch.com/Default.htm
http://www.vdot-itsarch.com/
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VDOT NRO Business Process is Mapped to V Diagram
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•Project Proposal Template
•Technology Evaluation Process 
•SE Source for ITS Tech. System (SESITS library)
•Prioritization Model

Relationship 
to the Business 
Process:

Consistent Document and Tools Facilitate 
the Process for NRO Section Managers

3. Project Development
(concept exploration and
Feasibility review)

4. Project Prioritization

Tools Available:
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VDOT NRO Business Process is Mapped to V Diagram
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•Project & Rule 940 User Guide 
•Rule 940 Checklist
•Concept of Operations Outline
•Standard Operating Procedure 
•Project Mgmt Forum & Planning Advancement Board

Consistent Document and Tools Facilitate 
the Process for NRO Section Managers

Relationship 
to the 
P&P Process:

9. Project Implementation

Tools Available:
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Other Tools for Managing NRO Budget and Projects

Current practice: Spreadsheets

• Funding Plan – NRO activities and their funding & source
• Work Plan – NRO activities with basic project info, funding and 

spending, agency approval requirement status, etc.
• Unfunded List – Partially and unfunded NRO activities as 

candidate for  receiving funds during fiscal year or  being 
considered at the next fiscal year investment dev. process

• Funding Reallocation – proposed and approved funding         
re-allocation during fiscal year

• And many other agency process tracking spreadsheets

Upcoming New Practice: Database and web tool

• Project database and intranet web-based interface 
• No more separate spreadsheets

VDOT official construction project management            
web-based tool 

• NRO projects funded by the construction fund can benefit from 
using VDOT’s enterprise tool
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VDOT Rule 940 Checklist Ensures 
and Documents That the Process Has Been Followed

• Section 1: Project Introduction

• Section 2: Needs Assessment

• Section 3: Regional Architecture 
Assessment and Concept Exploration

• Section 4: Alternative Analysis

• Section 5: Concept of Operations

• Section 6: Requirements Definition

• Section 7: Detailed Design

• Section 8: Implementation

• Section 9: Integration and Test

• Section 10: System Verification and Acceptance

• Section 11: Operations and Maintenance
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VDOT Rule 940 Checklist Ensures 
and Documents That the Process Has Been Followed

• Section 1: Project Introduction

• Section 2: Needs Assessment

• Section 3: Regional Architecture 
Assessment and Concept Exploration

• Section 4: Alternative Analysis

• Section 5:    Concept of Operations
• Section 6: Requirements Definition

• Section 7: Detailed Design

• Section 8: Implementation

• Section 9: Integration and Test

• Section 10: System Verification and Acceptance

• Section 11: Operations and Maintenance
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VDOT Rule 940 Checklist Ensures 
and Documents That the Process Has Been Followed
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Origin of VDOT NRO ITS Projects

1. Developed by VDOT NRO

2. Roadway Construction Projects

3. Local ITS Projects

4. Partnership Projects

5. Metropolitan Washington, DC Regional Projects

6. Statewide Projects

7. CMP-Induced Projects

8. NVTA-Generated Projects
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Operations SE Process “Shoehorned” into 
Traditional Roadway Project Development

• Assess need for and feasibility of Operations elements (ITS Market 
Packages) in initial project planning (PE Phase).

• Assess funding need based upon Step 1 and include Statewide 
Transportation Plan (SYIP in Virginia).

• For projects included in Statewide Plan, conduct more detailed 
analysis and feasibility study to determine specific Operations 
applications. (In Virginia, pre-Scoping with Location & Design 
during PE Phase.)

• For projects in Scoping phase, include requirement for consultant 
to develop Concept of Operations based upon Steps 1-3 as part of 
bid package. 

• Upon project design award, design of Operations elements enters 
V Diagram process described previously.

It is important to consider both temporary 
Operations elements during construction 
phase and permanent elements for 
Management & Operations phase. 
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ITS Concept Exploration ITS Concept Exploration –– OPPOPP
& Feasibility Evaluation & Feasibility Evaluation –– SESE

Concept of Operations Concept of Operations -- OPPOPP

RequireRequire--
mentsments
–– SESE

ITS HighITS High--levellevel 
Design Design –– SESE

ITS DetailITS Detail 
Design Design –– SESE

21
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Origin of VDOT NRO ITS Projects

1. Developed by VDOT NRO

2. Roadway Construction Projects

3. Local ITS Projects

4. Partnership Projects

5. Metropolitan Washington, DC Regional Projects

6. Statewide Projects

7. CMP-Induced Projects

8. NVTA Generated Projects

NRO starts participating from the concept exploration 
and/or Concept of Operation development phases. 
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IN CONCLUSION

Integrated strategic planning, budgeting, progressing,          
and tracking of Operations projects adds efficiency and 
effectiveness to an agency’s Operations practice.

Integrating the Planning  and Programming processes, and 
mapping organizational structure to the Systems Engineering 
process,  have been keys for VDOT NRO in becoming a 
“strategic” organization.

Clear, simple tools can help Project Managers to navigate the 
integrated process.

Planning for Operations needs to extend beyond the 
Operations business units and be incorporated into traditional 
roadway project development from the outset.
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Contact Information

Amy Tang McElwain
VDOT Northern Region Operations 

Planning and Programming Manager
amytang.mcelwain@vdot.virginia.gov

http://www.vdot-itsarch.com/Default.htm
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