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Land	subsidence	in	the	Virginia	Coastal	Plain	
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•  Aquifer-system	compaction	
from	large	groundwater	
withdrawals	

•  Aquifer-system	compaction	
combined	with	glacial	
isostatic	adjustment	
contribute	to	high	rates	of	
sea	level	rise	in	the	area	

•  Measured	rates	of	aquifer	
system	compaction	(1979-96)		

o  Franklin	1.6	mm/yr		
o  Suffolk	3.7	mm/yr	
	

•  Two	types	of	deformation		

o  Irreversible	inelastic	
o  Recoverable	elastic	

Franklin 
Suffolk 



Elastic	Rebound	of	Land	Subsidence	Example		
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USGS found ground surface 
rebounded 32 mm between 2002 
and 2015 coinciding with reduced 
groundwater withdrawal by Franklin  
paper mill from 2009-2010. 
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• Provide	wastewater	
treatment	for	18	localities	
(250	mgd	treatment	
capacity)	

• Serve	1.7	million	people	
(20%	of	all	Virginians)	

• Independent	political	
subdivision	with	
Governor	appointed	
Commission	

Who/What	is	HRSD?	

HRSD Treatment Facilities 



• Treat	water	to	meet	drinking	
water	standards	and	
replenish	the	aquifer	with	
clean	water	to:	
– Provide	regulatory	stability	for	
wastewater	treatment	

– Provide	a	sustainable	supply	
of	groundwater		

– Reduce	nutrient	discharges	to	
the	Bay	

– Reduce	the	rate	of	land	
subsidence	

	SWIFT	–	Sustainable	Water	Initiative	for	Tomorrow	
Advanced 

Water 
Treatment 



Aquifer	compaction	without	and	with	SWIFT	
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SWIFT	Research	Center		
(1.0	MGD	AWT	+	recharge	
well	+	monitoring	wells	+		
public	outreach	and	
education	center	+	research	
facilities)	



Process	Flow	Diagram	for	SWIFT	Research	Center	
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SWIFT	RC	Monitoring	wells	
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Extensometer	at	SRC	
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•  1,959-ft	pipe	extensometer	

•  4	slip	joints	
•  Compaction	monitored	with	
linear	displacement	
potentiometer	(sub-mm)	

•  5	observation	wells	
•  6-min	recording	interval	

•  Deep	rod	benchmark	for	
DGPS	surveys	

•  Continuous	GPS	to	monitor	
bedrock	



Compaction	at	Nansemond	measured	from	
Extensometer	
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Withdrawal	
prior	to	start-up	
of	recharge	

Recharge @ 
ramped up to 
1 MGD 

Recharge @ 
200 gpm 

Extended	
backflush		

Recharge 
@ 1 MGD 
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SWIFT	Program	Timeline	
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Phase 1 - Concept Feasibility 

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2014 2015 

Phase 2 - Concept Development & Pilot Testing 

Phase 3 - Concept Demonstration 

Phase 4 - Facility Plan Development 

Phase 5 - Implementation Plan 

Phase 6 - Full Scale Facility Implementation 

1	 2	

3	

4	 5	 6	



Estimated	schedule	for	implementation	of	
SWIFT	full	scale	treatment	facilities	
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Facility	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	 2031	

Williamsburg	 		 		 		 		 		 		

York	River	 		 		 		 		 		 		

James	River	 		 		 		 		 		 		

Army	Base-VIP	 		 		 		 		 		 		 		 		

Boat	Harbor-	 		 		 		 		 		 		 		 		
Nansemond	

		 	Preliminary	Engineering		
		 	Design	&	Construction	
		 	Start-Up	
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