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PROJECT OVERVIEW  

Windsor Woods, Princess Anne Plaza and The Lakes are neighborhoods located in what was once 

the undeveloped headwaters of the Lynnhaven River. According to aerial photos from 1949, the area 

was originally forest surrounded by farmland. Much of the area has relatively low elevations. This 

coupled with increasing sea levels (approximately one-foot over the last 50 years) and the increasing 

frequency of storms with significant tides and rainfall amounts, has resulted in severe flooding of the 

neighborhood during these storm events.  

The City has funded a number of drainage improvements over the years (A number of drainage 

improvement projects are currently underway or will be starting soon). Beginning with the FY18 

budget, the City Council has established initial funding to develop a multi-year program of projects 

to comprehensively address flooding in Windsor Woods, Princess Anne Plaza and The Lakes. 

Q1. What is the history of the area? 

Aerial photos from 1949 shows the area was undeveloped and was not used for farming. Elevations in the area are very 
low and the area lies within FEMA’s 100-year floodplain mapping. The infrastructure is approximately 50 years old. 
Princess Anne Plaza was developed in 1961, The Lakes (east of Plaza Park) in 1964, Windsor Woods in 1966 and The Lakes 
(west of Plaza Park) in 1976. 

Q2. Which neighborhoods experienced significant flooding in October 2016? 

Rainfall from Matthew caused numerous flooding throughout the City. Neighborhoods that experienced flooding include 
Ashville Park, Central Resort District, Sherwood Lakes, Chubb Lake/Lake Bradford, Eastern Shore Drive, Windsor Woods, 
Princess Anne Plaza and The Lakes.  

Q3. What caused the flooding in October 2016? 

Rainfall from Hurricane Matthew (October 2016) resulted in extreme flooding. This storm came on the heels of Hurricane 
Hermine (Labor Day weekend), which dropped an average of 10 inches of rain and the remnants of Tropical Depression 
Julia (Sept. 15th -18th), which dropped an average of 11 inches of rain for our city. All this rain led to very high-water levels 
in the canals, ponds and lakes prior to the arrival of Matthew. Records indicate approximately 800 residences in the 
Windsor Woods-Princess Anne Plaza-The Lakes Project area had various levels of damage. Many streets were 
impassable. 

Q4. What are significant issues that cause flooding in the neighborhoods? 

Significant issues are: 

▪ Low elevations 
▪ Minimal capacity of stormwater conveyance systems 
▪ High tides resulting in significant reduction of stormwater storage.  
▪ Intense storm events have resulted in more frequent flooding and increased property damage 

Q5. Are these neighborhoods in the FEMA 100-year floodplain? 

Significant portions of Windsor Woods, Princess Anne Plaza and The Lakes are within the 100-year floodplain. 
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Q6. What potential solutions are being considered? 

Potential solutions include: 

▪ Increasing the conveyance capacity of the stormwater pipes 
▪ Construction of barriers and gates to minimize tidal flooding 
▪ Construction of stormwater pumping stations 
▪ Additional lake storage capacity 
▪ Additional retention ponds 

Q7. How much funding has been authorized by the City? 

The City has developed a 10- to 20-year flood mitigation program. 

Q8. Where is the money coming from to pay for the projects? 

The stormwater utility fee provides revenues to pay the project cost.  Also, bonds are issued to provide funds to build the 
projects like buying a house with a mortgage. The bonds are paid back with funds generated by stormwater fees. 

Q9. What is the status of the stormwater project? 

These projects have been combined for the detailed engineering analysis. The first phase of these projects is the 
preliminary engineering analysis to develop the specific program of flood mitigation measures. The analysis will identify 
the needed improvements, the cost of those improvements, an implementation and phasing plan and any environmental 
permitting that is required. The preliminary engineering analysis was completed in June 2019. 

Q10. Tides are expected to rise in the future, can the flooding be controlled?  

The City hired Dewberry Consulting to study Sea Level Rise (SLR) impacts to Virginia Beach; public meetings have been 
held; forecasts are for 1.5 feet rise in 2050 and 3 feet rise by 2100. Michael Baker is aware of the SLR studies and is taking 
into consideration the SLR impacts. The focus of the current engineering is to develop an adaptable plan. 

Q11. Who can residents talk to with the City to help them understand their options with regard to FEMA and whether 
they should repair their home, or agree to let FEMA raise their home (if FEMA agrees). Additionally, where do they 
live while FEMA is deciding during the allotted 180 days?   

For now we are not entertaining any further home elevations until we find a way to successfully complete them. We can 
assist with information on things that folks can do around their house/property to help mitigate issues. Housing is also 
beginning a program to offer some assistance in the future. 

For additional information please call the Office of Emergency Management at (757) 385-8585 or visit the following web 
page: https://www.vbgov.com/government/departments/emergency-management/Pages/fema-flood-mitigation.aspx  

Q12. The stormwater utility fee produces approximately $46 million plus a year. What is the money used for? 

The City’s Storm Water Utility is responsible for the stormwater system which is comprised of pipes, lakes, canals, ditches 
and pump stations which manage and convey stormwater. Many undertakings are necessary for the management of the 
stormwater system such as: 

▪ Operation and maintenance, 
▪ Engineering and construction, 
▪ Inspections and environmental spill responses, 
▪ Repayment of bonds issued to finance new lines, pump stations, etc.  

Q13. Does the City pursue grants and other funding to help pay for these storm drain improvements? 

Yes. The City pursues grants and other funding as they become available. 

 

https://www.vbgov.com/government/departments/emergency-management/Pages/fema-flood-mitigation.aspx
https://www.vbgov.com/government/departments/emergency-management/Pages/fema-flood-mitigation.aspx
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Q14. What is the status of the three FEMA reimbursement funded projects?  

The City funded 3 projects on February 6, 2018 using FEMA reimbursement funds.  Project 1 is along South Plaza Trail 
from Rosemont Road to Presidential Boulevard, Presidential Blvd to Windsor Woods Canal; construction contract award 
anticipated summer 2021. Project 2 has been combined with Project 3 and is from Old Forge Court to Old Forge Road to 
Red Line Road to Windsor Woods Canal. Anticipated construction award is summer 2022. 

 

 

Q15. What is the schedule for installing new stormwater pipes in the neighborhoods? 

The project is currently scheduled to be phased over a 15- to 20-year period. A schedule of improvements to match 
funding availability is being developed. As more details become available, residents will be advised of the project timelines. 
Please refer to Q14 and Q26 which provides a description and schedule of four stormwater lines currently under design. 

Q16. Why are tidal gates/barriers/large stormwater pump stations needed?  

Significant issues for the service area are low elevations, minimal capacity of stormwater conveyance systems, high tides 
resulting in significant reduction of stormwater storage in Lake Trashmore and Lake Windsor, and intense storm events 
that result in more frequent flooding and increased property damage. Potential solutions include increasing the 
conveyance capacity of the stormwater pipes, construction of barriers and gates to minimize tidal flooding, construction 
of stormwater pumping stations, additional lake storage capacity and additional retention ponds.  

The tidal gates are necessary to stop the incoming tides from reducing available lake storage. When the tidal gates are 
closed (to stop the tides), pump stations are necessary to pump water (from rainfall) over the tidal gates and barriers to 
Thalia Creek and/or London Bridge Creek.  
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THALIA CREEK (WINDSOR WOODS) TIDE GATE  

Windsor Woods is a neighborhood located in what was once the undeveloped headwaters of the Lynnhaven River. 
According to aerial photos from 1949, the area was originally forest surrounded by farmland. Much of the area has 
relatively low elevations and lies within FEMA’s 100-year floodplain. The infrastructure is approximately 50 years old and 
storm drain standards were not as stringent and pipe sizes were not as large as the current construction standards. To 
relieve wide-spread flooding problems, this area needs pumping improvements, tidal protection, additional stormwater 
storage capacity and extensive storm drain improvements. 

The proposed Thalia Creek (Windsor Woods) Tide Gate is one of many infrastructure projects planned for the Windsor 
Woods area to mitigate flooding. 

 

Lake Windsor is influenced by the incoming tide and stormwater runoff 

Beginning with the FY18 budget, the City Council approved initial funding to develop a multi-year program to mitigate 
flooding in Windsor Woods. The first phase is the engineering analysis to develop the specific program of flood mitigation 
measures. This will identify the needed improvements, the cost of those improvements, a plan that spells out what needs 
to be implemented, what each phase will be, and what environmental permitting is required. The preliminary analysis has 
identified solutions to include: 

▪ Addition and replacement of stormwater pipes with larger pipes to improve flow 
▪ Construction of tide gates and barriers to minimize tidal flooding 
▪ Construction of a stormwater pumping station  
▪ Additional lake storage capacity 

One important initial project is constructing a tide gate across Thalia Creek to block high tides during significant storm 
events. 
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Thalia Creek (Windsor Woods) Tide Gate Rendering 

 

Example of Interim Pumping Facilities, photo courtesy of 
Baker Corporation 

Q17. Why is a tide gate needed? 

Significant issues in the Windsor Woods service area include: 

▪ Low elevations 

▪ Stormwater pipes that are too small for current standards 

▪ High tides resulting in significant reduction of storage in Lake Windsor 

▪ Intense storm events have resulted in more frequent flooding and increased property damage 

 

Figure 1. The water level of Lake Windsor drops as the tide flows out (low tide conditions). Therefore at low tide, storage 
capacity is increased for stormwater flows due to a rain event. 

Significant portions of Windsor Woods are within FEMA’s 100-year floodplain. Additional storage is needed to capture 
stormwater runoff. A tide gate on Thalia Creek is important because it will block incoming tides and provide for storage 
of stormwater behind the tide gate. Figure 2 illustrates the water level at low tide (green) and the water level at high tide 
caused by the incoming tide (red). 

 

Figure 2. At high tide (shown in red), the storage capacity in Lake Windsor is dramatically reduced. 

When it rains in the Windsor Woods neighborhood, the rain enters the stormwater pipes and flows into Lake Windsor. 
The water level in Lake Windsor rises (see Figure 3) and the resulting rise in the water elevation contributes to flooding. 
Blocking the incoming tide and eliminating the tide influence creates storage capacity in Lake Windsor (see Figure 4). 
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Figure 3. When it rains, stormwater flows into Lake Windsor. With limited or no storage available, the level of the lake 
rises and stormwater in the storm drain pipes has nowhere to go. That’s when flooding occurs in the neighborhoods. 

 

Figure 4. Storage capacity for stormwater (shown in blue) is available when the incoming tide is blocked. When the tide 
gate closed at low tide, the incoming tide is blocked and therefore storage capacity in Lake Windsor is available for 

stormwater flows. 

Q18. How will the gate be operated? 

The tide gate will normally be open and so the natural ebb and flow (rise and fall) of the tide in Thalia Creek and in Lake 
Windsor will not be altered. When significant rains are anticipated (hurricanes, nor’easters, etc.), the tide gate will close 
at low tide. When tidal flow reverses and moves inland (i.e. at high tide), tidal water inflow into Thalia Creek is blocked 
by the closed gate. This retains the available storage in the lake (see Figure 4). 

Q19. What are the benefits of the gate? 

The closed gate will block the incoming tidal water inflow into Thalia Creek and therefore into Lake Windsor; the Lake 
Windsor elevation is lower than it would normally be at high tide, as shown in Figure 4. This lower elevation provides 
storage capacity for incoming stormwater flows due to a rain event. 

In addition to the tide gate, interim pumping will be installed to lower the elevation of Lake Windsor after the tide gates 
are closed to increase storage capacity.  

During a rainstorm event, pumping will continue so that water captured and stored in Lake Windsor will be pumped 
downstream into Thalia Creek. 

Q20. When the tide gate is closed and blocking the incoming high tide, will the closed gate (blocked tide) cause flooding 
down-stream along Thalia Creek? 

The closing of the gate will not cause flooding downstream along Thalia Creek. The rise and fall of the tides are caused 
by the combined effects of the gravitational forces exerted by the moon and the sun, and the rotation of Earth. The Earth 
rotates through two tidal changes every day and coastal areas such as Virginia Beach experience two high and two low 
tides every day.  

Closing the tide gate does not change the elevation (height) of the downstream tide levels as those are controlled by the 
water level in the Chesapeake Bay and the Atlantic Ocean. So closing the gate will not increase water levels along Thalia 
Creek. If a stacked tide is occurring in the Lynnhaven River, the closed tide gate will not increase the stacked tide levels. 



Windsor Woods, Princess Anne Plaza & The Lakes Combined Drainage 
QUESTIONS AND ANSWERS  
 

Updated September 2019 8 

Q21. Where is the proposed location of the tide gate? 

The location of the tide gate is across Thalia Creek just south of I-264 on the City-owned Mount Trashmore Park property, 
as shown below. 

 

 

Q22. What are the dimensions of the tide gate? 

The height is 12.5 feet. The length of the tide gate structure across Thalia Creek is 60 feet. 

Q23. Can Lake Windsor and Lake Trashmore be lowered by 8 feet to provide storage for stormwater? 

Lowering Lake Windsor and Lake Trashmore by 8 feet is not practical.  Lowering lake elevations by 8 feet would cause 
potential damage to nearby homes and cause the sides of the lakes to collapse. Initial engineering analysis indicates 
lowering the lake elevations from 1 to 2 feet provides additional storage without shoreline erosion. 

Q24. When will construction work begin? 

January 2021 or later, depending upon permitting. 

Q25. What is the estimated construction cost? 

$7.4 Million 

 

 

 

Club House Road Drainage Project 

Q26. What is the purpose of the Club House Road stormwater drainage project? 

The stormwater drainage projects redirects a portion of the stormwater flows from Rosemont Road east along Club House 
Road to Bow Creek Golf Course to Bow Creek. The stormwater drains along Rosemont Road are too small and results in 
flooding on Rosemont Road. Flooding of this major north-south roadway disrupts traffic flow and restricts citizen access 
to Police, Fire and Emergency Medical Services. 
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Q27. What is the status of the project? 

The engineering design is being finalized.  

 

Q28. When will construction work begin? 

It is anticipated that construction will begin no later than February 2020. 

Q29. What is the length of time for construction? 

The estimated length of time for construction is 14 months.  

Q30. What is the estimated construction cost? 

The estimated construction cost is $3.3 million. 

Q31. What is the length of the new storm drain and what is the diameter of the pipe? 

The total length of the new stormwater drain is 1,400 feet. The diameter of the line varies from 15 inches to 60 inches. 

Q32. Will there be restrictions placed on the construction contractor? 

The contractor is required to:  

• Comply with the City’s Noise Ordinance 
• Restore lawns and driveways 
• Repave Club House Road upon completion of work 
• Maintain: 

o Water and sanitary sewer service 
o Access to homes 
o Access to Police, Fire, and EMS 
o Access for school buses and trash pick-up  
o Access for US Postal service 

Q33. Will the City have an Inspector on site to address concerns of the residents? 

Yes, a City Inspector will be assigned to the project and work directly with residents throughout the project.  

Q34. Will Club House Road be closed? 
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Club House Road will be open to local traffic for residents to get to their property during the construction. Other traffic, 
such as traffic heading to and from the recreation center, will follow detour signs around the construction zone. 
Neighborhood detours and flagged traffic access will be clearly signed. 

Q35. Will Rosemont Road be closed? 

No, the contractor is required to maintain four lanes of traffic during peak hours. Off-peak hours, one lane of traffic will 
be maintained in both directions. At times access from Club House Road and Kings Point Road to Rosemont Road will not 
be available. Detours and flagged traffic access will be clearly signed. 

Q36. What utility improvements are being provided? 

Adjustments to water mains and service lines, gravity sewer mains and laterals, and sewer force mains will be constructed. 

Q37. Is there construction within the golf course? 

Yes, a new stormwater pond will be constructed within the golf course to receive the new stormwater. The new pond is 
necessary to comply with water quality regulations.  

Q38. Will the golf course be open during construction? 

Yes; construction work will be coordinated with Parks and Recreation and the golf course operator. The goal is to keep 
the golf course open and to minimize adverse impacts to players. The golf course operator will have golfers play the same 
hole twice if a hole needs to be closed temporarily. 

Q39. How will people get to Bow Creek Recreation Center during construction? 

Signs directing traffic to the recreation center will be provided. 

Q40. How do residents in the project area contact the City? 

An e-mail address (papww@vbgov.com) and website (www.vbgov.com/windsor-woods) have been established to provide 
an opportunity for residents to ask questions and to share their comments on the Project.  

Please contact:  

Michael S. Bumbaco III, P.E. 
Stormwater Project Manager  
City of Virginia Beach Department of Public Works 
Municipal Center - Building 23 
2473 North Landing Road, Room 139 
Virginia Beach, VA 23456 

Phone: (757) 385-4131 

papww@vbgov.com  
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