


Groundwater Usually Occurs In Porous Materials
Or In Rock Fractures 



Aquifers and Confining Beds



North Carolina Coastal Plain Hydrogeology



Cretaceous Aquifers
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Cretaceous Wells



Castle Hayne 
Aquifer
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Castle Hayne Wells



Cretaceous Aquifers
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Cretaceous Wells



 Deep confined aquifers of the Cretaceous
Aquifer System produce high-quality water that
requires little or no treatment.

 Large-scale withdrawals from the Cretaceous
Aquifers began in the 1950 and increased until
2002.

 Over-pumping caused water levels to decline by
as much as 195 feet, leading to dewatering, land
subsidence, and saltwater intrusion.

Aquifer Use in the Central Coastal Plain



Cone of Depression



Regional Cone of Depression in the
Cretaceous Aquifer System



Significant Declines in Cretaceous Aquifer Water Levels

140 feet of Water Level Decline 
in the Black Creek Aquifer  at 

Comfort, North Carolina  
in Jones County



Central
Coastal
Plain
Capacity
Use Area



 Registration for all withdrawals >0.01 MGD
 Permits required for all withdrawals >0.1 MGD
 Set limits on withdrawals from the Cretaceous Aquifers 

(Approved Base Rates)
 Established permit zones to apply staged reductions in 

withdrawals
 Provided for water banking and credits for ASR stored 

water

Central Coastal Plain Capacity Use Area Rules
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Providers have Three Main 
Options to deal with Water 

Resource Issues:

1) Cooperation

2) Diversif ication

3) Interconnection



Raw Water Withdrawal

Treated Water
Storage

Water Treatment Plant

ASR Well

Treated
Water

Raw Water Storage

Integration of ASR and Surface Water



Conceptually,  ASR

technology  is simple:  

Inject and store excess

capacity, and recover it

when needed.



(modified from  Pyne, 2005)

Target Storage Volume (TSV)
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(currently, ~95)

     (modified from Pyne, 2005)

      = ASR well or wellfield



Providers have Three Main 
Options to deal with 

Groundwater Problems:

1) Cooperation

2) Diversif ication

3) Interconnection







The RO Plant

42

Room to grow



Questions?






