
FAQ - Feasibility of Lowering Water Levels in the North Landing River Estuary and Back Bay 

Is the Chesapeake Bay hydraulically connected to the North Landing River and/or Back Bay?  Yes.  The 
North Landing River is connected to the Elizabeth River and ultimately to the Chesapeake Bay via the 
Chesapeake/Albemarle Canal.  This Canal is part of the Intercostal Waterway.  The North Landing River 
and Back Bay join together south of Knott’s Island to form the headwaters of the Currituck Sound.       

Are water levels in Back Bay and the North Landing River different than those in the Elizabeth River 
and Chesapeake Bay?  Yes.  During periods of sustained southerly winds, water levels in Back Bay and 
the North Landing River may be several feet higher than in the Elizabeth River and Chesapeake Bay.  
During northerly winds, this elevation difference is reversed.  Also, because of lunar cycles, water levels 
on the Chesapeake Bay side may rise above and fall below the North Landing River side with the daily 
tide changes. 

Why does the US Army Corps of Engineers operate a lock at Great Bridge where the Canal connects to 
the Elizabeth River?  The Corps operates the locks to maintain the proper depth of water in the Canal so 
that boats may travel back and forth along the Intracoastal Water Way. 

During periods of southerly wind tide flooding in the North Landing River and Back Bay, could the 
Corps simply open the locks to drain water from Back Bay and the North Landing River to the 
Chesapeake Bay side to alleviate the wind-tide flooding?  No.  Although this concept may have what 
seems to be a logical appeal, it is a deceptive appeal, nonetheless. 

Has Virginia Beach discussed this concept with the Corps of Engineers?  Yes.  In the summer of 2017, 
Virginia Beach contacted the Corps of Engineers and discussed the possibility of a feasibility study.  
Initially, the Corps was interested, but upon closer examination, the Corps concluded that the canal and 
the locks were authorized and funded pursuant to federal navigation legislation, and that altering or 
using the locks and canal for flood control was not an authorized activity under that legislation. 
 
Does this mean that the locks and canal could never be used for flood control?  No.  It means that the 
federal legislation that authorized the locks and the canal would have to be modified to add flood 
control as an authorized project use.  Before undertaking the lengthy and uncertain process of 
attempting to change the federal legislation, Virginia Beach tasked Dewberry, its Sea Level Rise study 
consultant, with providing a preliminary assessment of the capacity of the Great Bridge locks to impact 
wind tide flooding in the lower North Landing River and/or Back Bay.  

What were the results of the Dewberry assessment?  Dewberry used the FEMA Region III Flood 
Insurance Study model which includes Southern Virginia Beach to Cape Lookout, NC.  Dewberry made 
one model run with the locks and canal wide open, and a second model run with a simulated blockage 
the full width of the canal.  Dewberry assumed a constant wind speed of 15 mph from the south in both 
model runs.  The results indicated that opening the locks would have a minimal effect upon wind tides 
along the North Landing River and no effect on wind tide elevations in Back Bay.   

Were these results a surprise?  Not to hydrologists with riverine and channel flow experience. 

In simple terms, why wouldn’t this concept work?  The North Landing River and Back Bay are not 
closed systems.  Both water bodies receive significant inflow from their own watersheds, and both 
water bodies connect to the much larger Currituck Sound.  The Currituck Sound connects to the even 



larger Albemarle and Pamlico Sounds.  Currituck Sound’s capacity to replace any water drained from the 
system through the Chesapeake/Albemarle Canal is virtually unlimited. 

Can you attach some numbers to that assessment?  Sure.  If we were able to maintain a sustained 
water elevation difference between the North Landing River and the Chesapeake Bay side of 1.5 feet, a 
rough estimate of the water flowing through the canal would be on the order of 2,000 cubic feet per 
second (cfs).  However, if flow through the Chesapeake/Albemarle Canal is to be large enough to reduce 
water levels in the North Landing River estuary, that same flow must also be large enough to reduce 
water levels by the same amount where the North Landing River merges with the Currituck Sound.  The 
northward flow of water through the Currituck Sound that would be necessary to produce a hydraulic 
grade reduction of 1.5 feet where the Sound joins the River is on the order of 35,000 cfs or almost 20 
times the flow that could move through the Canal. 

Are there any other potential roadblocks to this concept?  Yes.  Even if the Corps had the authority to 
repurpose the locks and the canal, and even if the preliminary engineering suggested it would make a 
difference – neither of which is the case – the Corps couldn’t make significant operational changes in a 
federal project without conducting the required NEPA evaluations.  The US Fish and Wildlife Service and 
North Carolina would be major participants in the process.  North Carolina also has substantial 
authorities pursuant to the Coastal Zone Management Act which could conceivably veto any action. 

Has Virginia Beach and/or Dewberry looked at attempting to lower Back Bay by pumping or otherwise 
draining water from Back Bay to the Atlantic Ocean?  Yes.  Although there may be engineering 
solutions that are feasible, the costs would be enormous, and the regulatory/environmental process 
would be potentially insurmountable.  

Decades ago, there was a 72-inch pipe that was used to pump seawater from the ocean into Back Bay.  
Could that be used to pump Bay water to the ocean, thus lowering the water level in Back Bay?  The 
maximum flow through that pipe – assuming it could handle the pressure – would be 225 cfs (about 450 
acre-feet per day).  Back Bay has a surface area of 25,600 acres.  If we assume an imaginary scenario in 
which Back Bay did not receive surface and groundwater inflow from its 100-square mile watershed, and 
was not hydraulically connected to the much larger Currituck Sound, pumping 450 acre-feet per day out 
of the Bay would lower water levels by 0.21 inches per day.  It would take 90 days to lower the Bay by 
1.5 feet.   

OK – Back Bay is not a closed system.  How large would the pumps have to be to lower Back Bay given 
the inflow from its own watershed and Currituck Sound?  In order to lower water levels in Back Bay, 
the pump station capacity would have to be high enough to 1) overcome the inflow from the Bay’s 
watershed, 2) reduce the volume of the 40 square mile Bay in the desired time, and 3) create the 
necessary grade drop through the Knott’s Island Channel.  The necessary pumping capacity would be on 
the order of 15,000 cfs or much greater depending upon how quickly the Bay were to be lowered. 

How much would a pump station like that cost?  It is difficult to say until preliminary engineering was 
completed, but a 12,600 cfs pump station being constructed in New Orleans has a price tag of more 
than $300 million. 

How about a gated waterway that could allow water to drain out of Back Bay when the Bay was 
higher than the ocean, but stop the ocean from flowing back into the Bay when the Ocean was 



higher?  The water elevation difference between the Ocean and Back Bay is constantly changing.  During 
a typical week, the ocean elevation exceeds the Back Bay water elevation at each high tide.  Since Back 
Bay is not a closed system, an extremely large gate would be required to allow water to drain out of 
Back Bay when it is higher than the ocean (see pumping discussion, above).  These gates would have to 
be designed and constructed to allow huge volumes of water to flow out of Back Bay when it was higher 
than the ocean, but close quickly to prevent ocean water from flowing back into the Bay when the 
ocean was higher.  If we assume that there would be a sustainable elevation difference of 2 feet and 
that an outflow of 15,000 cfs would be required, the width of the gate opening would need to be 2,000 
feet.  If the elevation difference was less, or the elevation difference could not be sustained over a long 
period of time (many weeks), then the width required would be much greater, approaching a mile or 
more.  Such a gate would have a massive price tag.  Additionally, the ongoing dredging operations to 
keep such a structure functional would be equally as massive.  The City is currently struggling with the 
cost of keeping a 100-200 foot channel in Rudee inlet open.  This would be a channel 20 to 30 times 
wider.   

Are engineering and financial feasibility the only challenges?  No.  The environmental permitting issues 
that would be required to pump or drain even a few hundred cubic feet per second in or out of Back Bay 
or the North Landing River – much less tens of thousands of cfs – would be epic.  Even if it could be 
engineered and financed, the type of operations that would significantly lower water elevations in Back 
Bay would create significant flow, salinity, and other alterations in the environment of Back Bay, the 
North Landing River, and Currituck Sound. The environmental permitting processes and the conflicts 
among stakeholders, including North Carolina, would dwarf those of the Lake Gaston project.  The 
difference would be that unlike the Lake Gaston Project – which involved the transfer of a de minimis     
amount of water from a hydro-electric and flood control project – attempting to lower water levels in 
Back Bay and Currituck Sound would have very real and very significant environmental changes.  


