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Stormwater Background 
Information
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Understanding 
Water

photo of bathroom sink overflowing with water - Bing images 

4

https://www.bing.com/images/search?view=detailV2&ccid=JnDI%2Bilz&id=7EE72B91AA517C0042F7625EA5C20C2FC78AFD01&thid=OIP.JnDI-ilz5WwJPm37THiWhQAAAA&mediaurl=https%3A%2F%2Fth.bing.com%2Fth%2Fid%2FR.2670c8fa2973e56c093e6dfb4c789685%3Frik%3DAf2Kxy8MwqVeYg%26riu%3Dhttp%253a%252f%252fxpress-restoration.weebly.com%252fuploads%252f2%252f0%252f9%252f8%252f20988734%252f5989391.jpg%253f371%26ehk%3DNGL4lvZWM7pFQ0bzBpmmtovcTtLnhZGCRQNT4dL0Fz0%253d%26risl%3D%26pid%3DImgRaw%26r%3D0&exph=229&expw=371&q=photo+of+bathroom+sink+overflowing+with+water&simid=607997761447865984&form=IRPRST&ck=E4AB145F1D44EF5F55B345BAAD5A6AB1&selectedindex=7&ajaxhist=0&ajaxserp=0&vt=0&sim=11


High Tide Impacts
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Coastal Flood Pathways and Extreme Tidal Elevations
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Elevations are referenced to land survey datum NAVD88 

* indicates estimated elevation

 



United States Geological 
Survey (USGS)
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https://waterdata.usgs.gov/
va/nwis/current/?type=flow 

USGS Tide Gauges Virginia

https://waterdata.usgs.gov/va/nwis/current/?type=flow
https://waterdata.usgs.gov/va/nwis/current/?type=flow
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Elevation 3 4 5 6 7 8 9 10

Buildings 9 73 307 582 872 1186 1343 1400
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Pump Station Watershed Boundaries

Ocean Park Phase II Station

Ocean Park Phase I Station
Powhatan Ave



Sewells Point Tide Gauge Data
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Sewells Point, VA 4.44 +/_ 0.27 mm/yr



Future Tidal Elevations

The Virginia Institute of Marine Science (VIMS) is predicting 
In 20 to 40 years anticipate 1.5-foot increase in tidal elevations 
In 40 to 80 years anticipate 3.0-foot increase in tidal elevations 

This means:
Current tidal range is High Tide (1.5 to 1.8 feet) and Low Tide (-0.8 to -
1.2 feet).  
In 20 to 40 years anticipate High Tide (3.0 to 3.3 feet) and Low Tide 
(0.7 to 0.3 feet)
In 40 to 80 years the anticipate High Tide (4.5 to 4.8 feet) and Low Tide 
(2.2 to 1.8 feet).
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City GIS Maps
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City GIS Maps
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▪ City GIS map allows the user 
to select different layers

• Property Layers

• Street Layers

• Stormwater Layers

• 2023 Aerial imagery

• Topographic Elevations

https://virginiabeach.gov/services/map-center



Recurrent Flooding Indicator 
Maps
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Recurrent Flooding Indicator Map
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▪ City GIS flood map allows the 
user to select the flooding 
layer

• Different recurrence interval 
storms and sea level rise 
conditions

▪ Link to the GIS map is posted 
on the City FPP webpage

www.virginiabeach.gov/RippleEffect

http://www.virginiabeach.gov/RippleEffect


Recurrent Flooding Indicator 
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The storm events listed are hypothetical storm events of a 
given frequency interval and duration.

 
A 1-year storm event has a 100% chance of occurring in a calendar year.  
A 2-year storm event has a 50% chance.  A 10-year storm event has a 10% 
chance.  
A 25-year storm event has a 4% chance.  
A 50-year storm event has a 2% chance.  
A 100-year storm event has a 1% chance of occurring in a calendar year.  

It is possible for multiple, larger storm events to occur in a single calendar 
year.  For example, Virginia Beach, in 2016, experienced 100-year, 250-year 
(0.4% chance of occurrence), and 1000-year (0.1% chance of occurrence) storms 
within a 6-week period.



Recurrent Flooding Indicator 
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Boundary conditions listed indicate the elevation of the 
water (NAVD 88) for the duration of the storm event.
 
 Base represents today’s conditions, 
 1.5-feet sea level rise represents conditions between 2045-2065 and 
 3-feet sea level rise represents conditions between 2065-2085. 

These elevations were generated based on historical analysis and modeling, 
prepared by Dewberry as part of the Sea Level Wise Adaptation Strategy Report.



Recurrent 
Flooding 
Factors and 
Probability 
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Rainfall
Event

Starting Tidal 
Elevation

1 Yr 10 Yr

2 YR 5 YR

10 YR 1 YR

25 YR 2 YR

50 YR 2 YR

100YR 3 YR
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Rainfall
Event

Starting Tidal 
Elevation

10 Yr 1 Yr

Starting Tidal Elev. = 3.2 Ft 



Need a 10 year with 1.5 SLR
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Rainfall
Event

Starting Tidal 
Elevation

10 Yr 1 Yr

Starting Tidal Elev. = 4.7 Ft  
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Rainfall
Event

Starting Tidal 
Elevation

1 Yr 10 Yr

Starting Tidal Elev. = 8.8 Ft  
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Rainfall
Event

Starting Tidal 
Elevation

1 Yr 10 Yr

Starting Tidal Elev. = 5.5 Ft
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Rainfall
Event

Starting Tidal 
Elevation

1 Yr 10 Yr

Starting Tidal Elev. = 7.0 Ft  
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Rainfall
Event

Starting Tidal 
Elevation

10 Yr 1 Yr

Starting Tidal Elev. = 6.4 Ft  



100 Year Base line
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Rainfall
Event

Starting Tidal 
Elevation

100 Yr 3 Yr

Starting Tidal Elev. = 4.3 Ft  



100 yr 1.5 slr
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Rainfall
Event

Starting Tidal 
Elevation

100 Yr 3 Yr

Starting Tidal Elev. = 5.8 Ft  



100 yr with 3.0 SLr
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Rainfall
Event

Starting Tidal 
Elevation

100 Yr 3 Yr

Starting Tidal Elev. = 7.6 Ft 
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Flood Protection Program 
Master Projects
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Flood Protection Capital Improvement Program
FY 2023–2024 
Capital Improvement Program (CIP) 

Adopted on July 1, 2023

$743.8 M
6-year total 
appropriated funding

Includes $567.5M from 
Stormwater Bond 
Referendum

45 projects and programs

▪ Central Resort District

▪ Eastern Shore Drive Phase I

▪ Lake Bradford/Chubb Lake

▪ Linkhorn Bay Drainage Basin

▪ Southern Rivers Watershed

▪ Stormwater Green Infrastructure

▪ Windsor Woods, 
Princess Anne Plaza & The Lakes

stand-alone projects 
and programs10 

7 
master projects 
containing 35 of the 45 
projects and programs:

32



Project Locations
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Future Flood Protection
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Lynnhaven

Oceanfront

Elizabeth River

Southern
Rivers

Watershed Approach

• Each watershed has distinct flooding 

challenges and opportunities

• 4 Watersheds – 15 Drainage Basins

• Master Plans are underway to 

identify projects to mitigate flooding in 

the 15 drainage basins
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Multiple Layers of Adaptation
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Prepared 

Communities Adapted 

Structures Engineered 

Defenses 
Natural 

Mitigations 

• Land Conservation 
• Beach and Dune 

Nourishment
• Marsh Restoration
• Living Shorelines
• Maritime Forests
• Aquatic Vegetation
• Shellfish Reefs
• Seagrass Restoration

• Earthen Levee

• Floodwall

• Seawall

• Gates

• Wet/Dry Flood Proofing

• Structure Elevation

• Mitigation-Reconstruction

• Voluntary Acquisition

• Floodplain Regulation

• Responsible 

Development

• Educational Workshops

• Business Outreach

• Community Partnerships

• Military Coordination

• Flood Insurance 

Expansion
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For More Information
Flood Protection Program – 

https://pw.virginiabeach.gov/stormwater/flood-protection-program

Sea Level Wise – 

https://pw.virginiabeach.gov/stormwater/stormwater-planning/sea-level-wise

Michael W. Mundy, PE – 

MMundy@vbgov.com

https://pw.virginiabeach.gov/stormwater/flood-protection-program
https://pw.virginiabeach.gov/stormwater/stormwater-planning/sea-level-wise
mailto:MMundy@vbgov.com


Thank You!

Questions?

39
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