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Another potential benefit from SWIFT 
is the slowing, stopping or reversing of 
the aquifer compaction portion of 
land subsidence in eastern Virginia.  
Net sea level rise in eastern Virginia 
includes actual sea level rise as well as 
the effects of land subsidence, 
producing some of the most 
significant net sea level impacts in the 
United States. Modeling 
indicates recharge by 
SWIFT may restore 
the top of the 
aquifer to 
pre-pumping 
elevations. HRSD 
partnered with the 
USGS to install an 
extensometer 
approximately 500 yards from the 
SWIFT Research Center recharge
well to gauge this impact.
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Extensometer to Measure Progress

Scale Drawing
Line drawing shows 
structure and 
2,000-foot well in 
scale to each other.

An extensometer operated by the USGS will measure progress once the 
replenishment operation is underway. The device is placed in a 2,000-foot 
well drilled into the Potomac aquifer. It measures changes in the ground 
surface elevation, which is impacted by water levels in the aquifer.
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How the Extensometer Works
Over time, as water is withdrawn from the aquifer, the 
ground surface subsides. When water is pumped back 
into the aquifer, the ground surface elevation has the 
potential to be restored. As the aquifer expands, the 
extensometer measures the amount of tension placed on 
the pipe, allowing the USGS to determine how 
successfully the aquifer recharge is mitgating  
by measuring change in the ground surface elevation.
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The SWIFT Research Center includes interpretive educational elements, 
a second floor viewing gallery and a multipurpose education and 

meeting room.  The primary purpose of the SWIFT Research Center is 
to demonstrate, at scale, the ability to successfully recharge the 
Potomac Aquifer with water sourced from a wastewater treatment 

plant. Data obtained from the treatment process and surrounding 
monitoring wells will be used to demonstrate the SWIFT process is protective 

of public health and the long-term viability of the Potomac aquifer as a drinking 
water source supporting eastern Virginia.

The SWIFT Research Center is a first-of-its-kind advanced 
water treatment facility, aquifer recharge facility, public 
education facility and an operator training facility. Operating 
since May 2018 and producing up to one million gallons per day, 
this 25 million dollar facility takes a portion of the fully treated 
effluent from HRSD’s Nansemond Treament Plant and uses an 
eight-step, carbon-based advanced water treatment process 
to produce SWIFT Water- water that meets drinking water 
standards. The SWIFT Water is then used to recharge the
Potomac Aquifer, a confined drinking water aquifer that
supplies water to over 200,000 individual drinking
water wells throughout eastern Virginia.

The treatment process design was based 
on pilot testing results conducted by HRSD 
in the summer of 2016. The SWIFT 
eight-step, carbon-based
advanced treatment process can 
produce finished water compatible for 
managed aquifer recharge.

Aquifer Recharge
SWIFT Water from the 
treatment train is 
pumped into the 
recharge well, where the 
well conditions and 
surrounding aquifer 
water quality can be 
constantly monitored.

Chemical Addition
Disinfected water is 
adjusted by small 
chemical doses to 
more closely match 
the geochemistry of the 
water already in 
the aquifer.

Chlorine Contact 
Disinfection of SWIFT 
Water using chlorine 
serves as an additional 
barrier to pathogens.

Ultraviolet 
Disinfection
Provides a barrier to 
pathogens by disinfecting 
the water with high 
intensity ultraviolet light.

Granular Activated 
Carbon Contactors
Removes trace organic 
compounds and prepares 
the water for ultraviolet 
disinfection.

Biologically Active 
Filtration
Filters out suspended particles, 
pathogens, and removes 
dissolved organic compounds 
through microbiological activity.

Ozone Contact
Breaks down organic 
material and provides 
disinfection.

Flocculation and 
Sedimentation
Removes suspended 
solids by settling large 
particles to the bottom 
of the water column.

Advanced Water Treatment Process
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Highly treated water from the Nansemond Treatment Plant is pumped to the Research Center’s advanced treatment facility where it undergoes an 8-step process to prepare the water for recharge of the aquifer.
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