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Increases in Withdrawal

Decreases in Groundwater Level
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Subsidence Reflects Groundwater Level 

VAHydro-GW simulated water 
levels at the Franklin 

COMPAC simulated aquifer-system 
compaction at Franklin

Land elevation change rates from 
1940 - 1971 (mm/year) 

Negative elevation rates indicate 
subsidence



Groundwater Level Declines – Potomac Aquifer

Modified from Galloway and others (1999)
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Simulated Compaction at Suffolk

Simulated Compaction at Franklin



Regional Land Subsidence in Southern Chesapeake 
Bay Region: Likely Causes

Unlikely Possible Causes:
• Impact crater settling
• Bedrock dissolution
• Volcanic or tectonic movement
• Organic soil drainage/degradation

Likely Possible Cause
Rate 
(mm/yr)

Possible to 
Reduce or 
Prevent

Aquifer Compaction / Groundwater 
Pumping 1.6 – 3.7 Yes

Glacial Isostatic Adjustment 1 ? No

Eggleston and Pope, 
2013. USGS Circular 
1392



• Declining water levels
• Reversal of the hydraulic 

gradient (groundwater flow) 
leads to salt water intrusion

• Subsidence and loss of 
storage

Groundwater Management Issues



Permit Program Evaluation

• ANY user in a GROUND WATER 
MANAGEMENT AREA whose ground 
water withdrawals exceed 300,000 
gallons in a month

• Approval is based on geo-technical 
analysis and modeling:

• Compare hydrogeologic framework
• Compare water levels
• Analyze aquifer pump tests
• Run appropriate regional model
• Determine Area of Impact (AOI)
• Evaluate 80% drawdown criteria
• Assess adverse water quality changes



Manage Groundwater Levels = Manage subsidence

• Assume by managing groundwater levels we can restore some 
elastic storage and minimize future loss of inelastic storage

• Permit by permit changes are barely measurable
• Permit time step is 15 years; subsidence happens over much 

longer time steps
• SWIFT has the potential to recover more elastic storage faster 

than through individual permits
• Need to look at this as a long-term management issue



Questions??

Scott Kudlas
Scott.Kudlas@deq.virginia.gov
https://www.deq.virginia.gov/Programs/Water/WaterSupplyWater
Quantity.aspx

http://deq.virginia.gov
https://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterQuantity.aspx

