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MS4 PROGRAM OVERVIEW

All right-of-way & property within Census Urbanized Areas (CUA)
> 20,000 centerline miles
~ 1,800 square miles of right-of-way

VDOT maintenance facilities within CUA
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- 34 Area Headquarters
- 9 Residency Complexes
- 5 District Complexes
- 3 Central Office Bldgs.
- 17 Rest Areas

- 7 Storage Areas
- 2 Weigh Stations
- 22 Residual Properties
- 40 Park & Ride Lots
- Bridge & Tunnel Facilities
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Among other things, requires:

VDOT to maintain an accurate
storm sewer system map 
showing location of MS4 outfalls, 
including any reports of such 
illicit (pollutant) discharge

VDOT to maintain an updated 
electronic database of BMPs, 
including the location, the date 
brought online, and the date of 
the most recent inspection



MS4 PROGRAM OVERVIEW

Topic of presentation
• How we collect the MS4 data
• How we utilize this information
• Permit requirements and business needs

Focus on data collection using outfalls as an example
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INITIAL INVENTORY EFFORTS
DATA COLLECTION
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Data to collect:
• Spatial Information
• Physical Attributes
• Condition Assessment 
• Indicators for illicit discharge

~21,000 miles of roadway to 
inventory



INITIAL INVENTORY EFFORTS
OFFICE SCREENING

• Predicts the most likely location of “potential”  discharges
• Consistency
• Data Sources:
• VDOT LRS (VDOT roads information)
• USGS National Hydrologic Data Set (NHD)
• NWI – National Wetlands Inventory Data Set

• Collected points/features from other cities, counties, towns  or 
consultants
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INITIAL INVENTORY EFFORTS
DEVELOPING GIS MODEL

8

Hydrology layers include:
• Bluelines (streams/rivers)
• Waterbodies (ponds, lakes)
• NWI

Roadway layers:
• Linear Referencing System 

(LRS)



INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS

9



INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS

10



INITIAL INVENTORY EFFORTS
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INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS
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INITIAL INVENTORY EFFORTS
LESSONS LEARNED

Dynamic changes
• Roadway Data
• Census Urbanized Areas
Determining owner/operator of road segments 
• Right of Way
• Maintenance easements
Complex road segments
• Springfield Interchange in Northern Virginia
Collection of outfalls on non-centerline assets
• Outlets of stormwater BMP’s
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INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

Evolution
• Paper copies
• GPS Handheld Units
• AGOL and ESRI Collector

Currently
• Centralized
• Spatial Data
• Web Accessible
• Real-Time

Geodatabase designed to mimic the 
standardized outfall collection forms
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INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

• Real time data
• Standardized field collection
• Leverage VDOT’s existing 

AGOL Subscription
• Use ESRI’s Collector app
• Use of iPad or Android 

devices (Phone/Tablet)
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INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

• AGOL form design and field formatting
• AGOL viewing constraints with form on iPad
• Symbol Size (desktop vs iPad)
• Query of tables 
• iPad functionality in field
• Weak or dropped signal
• Too bright of a day
• Slow connection
• Desktop Export Tool
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WHAT ARE THE USES OF THIS DATA?

Can we use data for other purposes than illicit discharge tracking?
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS

Changed our screening and characterization criteria
• Original purpose of change was to better manage illicit discharge 

efforts
• Other purpose utilize condition assessment for retrofit opportunities

Outfalls experiencing erosion due to contributing factors, such as 
increased imperviousness in upstream catchment areas

Outfall stabilization is similar in concept to Protocol 1 for stream 
restoration (prevented sediment) from the EPA CBPO
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CHESAPEAKE BAY ACTION PLAN 
RETROFIT OPPORTUNITIES
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CHESAPEAKE BAY ACTION PLAN 
RETROFIT OPPORTUNITIES

Action Plan Components
• Means and methods (such as management practices and retrofit 

programs ) to meet required reductions and schedule
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CHESAPEAKE BAY ACTION PLAN 
RETROFIT OPPORTUNITIES

• Redevelopment
• Stream Restoration and Stabilization
• Outfall and Dry Channel Stabilization
• Shoreline Erosion Control
• Land Cover Conversion
• Forest Buffers
• Street Sweeping 
• Purchase of Nutrient Credits
• Structural BMP Enhancements and Retrofits
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RETROFIT OPPORTUNITIES
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS
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RETROFIT OPPORTUNITIES
CATEGORY 1
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RETROFIT OPPORTUNITIES
CATEGORY 2
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RETROFIT OPPORTUNITIES
CATEGORY 3
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OTHER DATA SOURCES THAT 
COULD BE UTILIZED

• Redevelopment
• Stream Restoration and Stabilization (Maintenance Facility)
• Outfall and Dry Channel Stabilization
• Shoreline Erosion Control
• Land Cover Conversion
• Forest Buffers
• Street Sweeping 
• Purchase of Nutrient Credits
• Structural BMP Enhancements and Retrofits (SWM Facility 

Data)
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OTHER DATA SOURCES THAT 
COULD BE UTILIZED

SWM Facility Data

Maintenance Facility Data

Headcut

16.5 feet
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WHERE ARE WE HEADED?

Similar data for SWM Facilities and Maintenance Facilities
Inventory assets during plan development and project delivery
Improved mobile applications
• Better Inspection Forms
• Establish Workflows

Consider migration of assets into Department’s asset management 
system
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QUESTIONS

Chris Swanson
State MS4 Engineer

Location & Design Division
(804) 786-6839

Tracey Harmon
TMDL Program Planner
Environmental Division

(804) 371-6834

Scott Crafton
Maintenance Stormwater Manager

Maintenance Division
(804) 371-1735
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