
VAHYDRO‐GW: MAINTENANCE



VCPM Groundwater 
Simulations

 VCPM Adaptation
 2013 Updated and adapted 

for DEQ use 
 2003 ‐2012 data
 RU and TP created
 Critical surface

 2015‐16 RU and TP updated
 2016 Addition of SUB  

package
 2016‐17 RU and TP updated
 2017‐18 RU and TP updated
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VAHydro‐GW Maintenance/Improvements 

 1‐2 year occurrence:
 Pumping values updated
 Measured heads updated 
 Recharge values updated

 2‐10 year occurrence: 
 Boundary conditions updated
 Hydraulic parameters recalibrated
 Updated geologic framework

 10+ occurrence :
 Model overhaul
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VAHydro‐GW Maintenance/Improvements 

 1‐2 year occurrence:
 Pumping values updated ‐ 2018
 Measured heads updated – in progress
 Recharge values updated – 2018

 2‐10 year occurrence: 
 Boundary conditions updated – upcoming
 Hydraulic parameters recalibrated – upcoming
 Updated geologic framework – in progress

 10+ occurrence :
 Model overhaul



 Model\Framework
• 60‐layer constant

elevation.
• 19 hydrogeologic units
• HUF Package

• 38 grid independent 
arrays

VAHydro‐GW Geologic Framework 

Hydrogeologic Unit Name Raster Name HUF Array
1 Surficial Aquifer m01_surf SURF
2 Yorktown‐Eastover Confining Unit yorktown_cu YTCZ
3 Yorktown‐Eastover Aquifer yorktown_aq YEAQ
4 Saint Marys Confining Unit saintmary_cu SMCU
5 Saint Marys Aquifer saintmary_aq SMAQ
6 Calvert Confining Unit calvert_cu CACU
7 Piney Point Aquifer pineypoint_aq PPAQ
8 Chickahominy Confining Unit chickah_cu CHCU
9 Exmore Matrix Confining Unit exmoremat_cu XMCU
10 Exmore Clast Confining Unit exmorecla_cu XCAQ
11 Nanjemoy‐Marlboro Confining Un. nan_marb_cu NMCU
12 Aquia Aquifer aquia_aq AQAQ
13 Peedee Confining Unit peedee_cu PDCU
14 Peedee Aquifer peedee_aq PDAQ
15 Virginia Beach Confining Zone virgbeach_cu VBCU
16 Virginia Beach Aquifer virgbeach_aq VBAQ
17 Upper Cenomanian Confining Unit upperceno_cu UCCU
18 Potomac Confining Zone potomac_cz POCZ
19 Potomac Aquifer potomac_aq POAQ
20 Basement Bedrock basement ‐
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 Multiple hydrogeologic units in one cell.

VAHydro‐GW Geologic Framework 



VAHydro‐GW Geologic Framework 



VAHydro‐GW Geologic Framework 



 Reproduce original 
rasters
 Borehole data
 Digitized contours
 Surface/Bathymetry
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 Reproduce original 
rasters
 Borehole data
 Digitized contours
 Surface/Bathymetry
 Documentation

VAHydro‐GW Geologic Framework 



 Automated 
reproduction of original 
rasters
 Points & contours ‐> TIN
 TIN ‐ > raster
 Clip raster to originals
 Adjust using incision 

surface
 Adjust for interpolation 

below lower units
 Add control points
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 Basement Raster  Potomac Aquifer Raster

VAHydro‐GW Geologic Framework 



 MODFLOW GRID  Cell‐Center Locations

VAHydro‐GW Geologic Framework 



 Use Python with GDAL (Geospatial Data Abstraction Library) to extract values from 
raster at Cell‐Center Locations to MODFLOW HUF input files.

HUF POAQ Input 
File

HUF POAQ 
Thickness Input 
File

VAHydro‐GW Geologic Framework 



VAHydro‐GW Geologic Framework 

 Framework update progress
 DEQ evaluations

 55 Evaluations ‐ approximately 130 
wells w/ >300 contacts

 USGS Potomac/Piney Point Aquifer 
Reports

 Recalibration progress
 Pumping and precipitation updated
 USGS Piney Point Report –

zonation
 Observation data
 Recalibration ‐Boundary 

condition/hydraulic parameters


