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Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

" 1-2year occurrence:
= Pumping values updated
= Measured heads updated
= Recharge values updated

" 2-10Yyear occurrence:
= Boundary conditions updated

= Hydraulic parameters recalibrated
= Updated geologic framework

® 10+ Ooccurrence:
= Model overhaul
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Water Modeling Solutions

" 1-2year occurrence:
= Pumping values updated - 2018
= Measured heads updated
= Recharge values Updated | Groundwater Withdrawals from Confined Aquifers in VAHydro-VCPM (MGD)
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= Model overhaul




Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

" 1-2year occurrence:

= Pumping values updated - 2018

= Measured heads updated — in progress
P Prog
= Recharge values updated USGS 364814076440704 57C 28 SOW 149D
" 2-10Yyear occurrence: o 17§
= Boundary conditions updated 3wl Ay
= Hydraulic parameters recalibrated Sywms| 1B
= Updated geologic framework 3 o0 S P
= 10+ Occurrence : 3w "f
= Model overhaul £
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VAHydro-GW Maintenance/Improvements

Water Modeling Solutions

" 1-2year occurrence:
= Pumping values updated - 2018

= Measured heads updated — in progress L
Precipitation

= Recharge values updated — 2018

" 2-10Yyear occurrence: 60
= Boundary conditions updated 10 N

= Hydraulic parameters recalibrated

= Updated geologic framework
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® 10+ occurrence:
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VAHydro-GW Maintenance/Improvements

Water Modeling Solutions

" 1-2year occurrence:
= Pumping values updated - 2018
= Measured heads updated — in progress
= Recharge values updated — 2018

" 2-10Yyear occurrence:
= Boundary conditions updated — upcoming
= Hydraulic parameters recalibrated
= Updated geologic framework . N s
® 10+ OocCcurrence:
= Model overhaul

Figure 12 Finite-difference model grid showing cells designated for (2] time-varying specified flux to Maryiand in row 1 and {b} constant
specified flux from the Pisdmont Provinee in columns £-20




VAHydro-GW Maintenance/Improvements

Water Modeling Solutions

" 1-2year occurrence:
= Pumping values updated - 2018
= Measured heads updated — in progress
= Recharge values updated — 2018

= 2-10 year occurrence: oo
= Boundary conditions updated — upcoming -  WREALN

= Hydraulic parameters recalibrated — upcoming
=

[ Aquifer not presant
A Pilot-pont loceion

= Updated geologic framework

® 10+ Ooccurrence:
= Model overhaul

I :IB 5ICIUI.E!

T T
b b SO ELONETERS

Figure 13. Pilot-point locations and simulated horizontal hydravlic conductivity st the top of the Potomac aguifer of the Virginia
Coastal Plein.




Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

" 1-2year occurrence: North Suut.h
= Pumping values updated - 2018
= Measured heads updated — in progress
= Recharge values updated — 2018
" 2-10Yyear occurrence:
= Boundary conditions updated — upcoming

= Hydraulic parameters recalibrated — upcoming
= Updated geologic framework — in progress
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= Model overhaul
EXPLANATION

Surficial aquifer Calvert confining unit B Nanjemoy-Marlboro confining unit Virginia Beach aquifer

I Yorktown-Eastover confiningzone [ Piney Point aquifer B Aquia aquifer I Upper Cenomanian confining unit
Yorktown-Eastover aquifer Chickahominy confining unit Peedee confining zone I Potomac confining zone
St. Marys confining unit Exmore matrix confining unit Peedee aquifer Potomac aquifer

I 5t Marys aquifer Exmore clast aquifer I Virginia Beach confining zone




Water Modeling Solutions

VAHydro-GW Geologic Framework

= MODEL BACKGROUND

. 6o-|ayer constant Surficial Aquifer mO1_surf SURF
. Yorktown-Eastover Confining Unit yorktown_cu YTCZ
eIevatlon. Yorktown-Eastover Aquifer yorktown_aq YEAQ
° 19 hyd I’OQEO'OgiC units Sa?nt Marys Confining Unit sa'intmary_cu SMCU
Saint Marys Aquifer saintmary_aq SMAQ
 HUF Package Calvert Confining Unit calvert_cu CACU
. 38 gl’id independent Piney Point Aquifer pineypoint_aq PPAQ
Chickahominy Confining Unit chickah_cu CHCU
arrays Exmore Matrix Confining Unit exmoremat_cu XMCU
Exmore Clast Confining Unit exmorecla_cu XCAQ
Nanjemoy-Marlboro Confining Un. nan_marb_cu NMCU
Aquia Aquifer aquia_aq AQAQ
Peedee Confining Unit peedee cu PDCU
Peedee Aquifer peedee_aq PDAQ
Virginia Beach Confining Zone virgbeach_cu VBCU
Virginia Beach Aquifer virgbeach_aq VBAQ
Upper Cenomanian Confining Unit upperceno_cu UCCU
Potomac Confining Zone potomac_cz POCz
Potomac Aquifer potomac_aq POAQ
Basement Bedrock basement -

-




VAHydro-GW Geologic Framework

Water Modeling Solutions

Columbia_a
Yordown_c
YorkEast_a
St Marys c

St_Marys_a
Calvert_c
Piney_Pt_a
Chickaho_c
Exmore_m_c
Bxmore_c_a
MNan Mad ¢
Aguia_a

Peedee_c
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Virginia_c
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Water Modeling Solutions

VAHydro-GW Geologic Framework

= Multiple hydrogeologic units in one cell.
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ﬂ' AQAQ.array

E AQAQ_THK.array
E‘ CACU.array

Bl CACU_THK.array
E CHCU.array

B CHCU_THKarray
E NMCU.array

B NMCU_THK.array
E PDAQ.array

Bl PDAQ_THK.array
E PDCU.array

B PDCU_THK.array
E‘ POAQ.array

Bl POAQ_THK.array
E POCZarray

B POCZ_THKarray
E PPAQ.array

Bl PPAQ_THK.array
E SMAQ.array

B SMAQ_THK.array

VAHydro-GW Geologic Framework

E SMCU.array

B SMCU_THK.array
E SURF.array

Bl SURF_THK.array

E‘ UCCU.array

B UCCU_THK.array
E‘ VBAQarray

B VBAQ_THK.array
E VBCU.array

L VBCU_THK array
E‘ XCAQ.array

Bl XCAQ_THK.array
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

B YEAQ_THK array
a‘ YTCZ.array

B YTCZ THK array
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VAHydro-GW Geologic Framework

ﬂ' AQAQ.array

E AQAQ_THK.array
E‘ CACU.array

Bl CACU_THK.array
E CHCU.array

B CHCU_THKarray
E NMCU.array

B NMCU_THK.array
E PDAQ.array

Bl PDAQ_THK.array
E PDCU.array

B PDCU_THK.array
E‘ POAQ.array

Bl POAQ_THK.array
E POCZarray

B POCZ_THKarray
E PPAQ.array

Bl PPAQ_THK.array
E SMAQ.array

B SMAQ_THK.array

E SMCU.array

B SMCU_THK.array
E SURF.array

Bl SURF_THK.array

E‘ UCCU.array

B UCCU_THK.array
E‘ VBAQarray

B VBAQ_THK.array
E VBCU.array

L VBCU_THK array
E‘ XCAQ.array

Bl XCAQ_THK.array
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

B YEAQ_THK array
a‘ YTCZ.array

B YTCZ THK array



Water Modeling Solutions

VAHydro-GW Geologic Framework

= Reproduce original
rasters
= Borehole data
= Digitized contours

= Surface/Bathymetry

MARYLAND

L L - s
. b $"e & . VRGN .

. NORTH CAROLINA

Miles

Legend
&  YorktownClU - 125 Points

& YorktownAd - 180 Points

& StMarysClU - 283 Points

®  StMarysAQ - 39 Points

& (CalvertCU - 260 Points

®  PinePointAQ - 254 Points

® ChickahominyCU - 44 Points
®  ExmoreMatrixCU -30 Points
® ExmoreClastClU - 18 Points
®  NanjemoyCU - 270 Points

®  AguiaAQ - 261 Points

& PeedeeCU - 4 Points

& PeedeeAl - 4 Points

®  \irginiaBeachCl - 33 Points
* \irginiaBeachAQ - 33 Points
® UpperCenoCU - 97 Points

¢ PaotomacCU - 307 Points

®* PotomacAQ - 309 Points

®  Basement - 76 Points



VAHydro-GW Geologic Framework

Water Modeling Solutions

= Reproduce original
rasters
= Borehole data
= Digitized contours
= Surface/Bathymetry




VAHydro-GW Geologic Framework

Water Modeling Solutions

= Reproduce original
rasters
= Borehole data
= Digitized contours
= Surface/Bathymetry




e ® VAHydro-GW Geologic Framework

Water Modeling Solutions

= Automated bl 1L
reproduction of original W -
rasters : e
= Points & contours -> TIN | %
:

= TIN - > raster

Py

= Clip raster to originals
= Adjust using incision X
surface ‘> &
= Adjust for interpolation 8.4
below lower units L

INORTH CAROLINA

= Add control points

0 125 25 50
——  e— s

Feet of altitude difference (2006 raster minus recreated raster)

<5 5025 2500 Jowas 2505 Il -5
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VAHydro-GW Geologic Framework

ﬂ' AQAQ.array

E AQAQ_THK.array

E‘ CACU.array

Bl CACU_THK.array

E CHCU.array

B CHCU_THKarray

E NMCU.array

B NMCU_THK.array

E PDAQ.array

Bl PDAQ_THK.array
PDCU.array
PDCU_THK.array
POAQ.array

Bl POAQ_THK.array

E POCZarray

B POCZ_THKarray

E PPAQ.array

Bl PPAQ_THK.array

E SMAQ.array

B SMAQ_THK.array

E SMCU.array

B SMCU_THK.array
E SURF.array

Bl SURF_THK.array

E‘ UCCU.array

B UCCU_THK.array
E‘ VBAQarray

B VBAQ_THK.array
E VBCU.array

L VBCU_THK array
E‘ XCAQ.array

Bl XCAQ_THK.array
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

B YEAQ_THK array
a‘ YTCZ.array

B YTCZ THK array



VAHydro-GW Geologic Framework

Water Modeling Solutions

= Basement Raster = Potomac Aquifer Raster

Elevation

Elevation
[ 1o261-s6073 [ ]4258-3,157
[lsor2-7o271 []a156-2617
[ 7.270- 6,201 [ 2616-2,212
[ 6,200 - 5,200 [ 2211 --1862
B 5.199- 4,179 I 1861 --1535
Bl < .178-3.236 [ EEIEERE

B :.235-2.336
Bl 22351470
| ERCEIE
Bl sz-218

| [ERCLEEETE
[ ESEEYG
B -0
B 202100




VAHydro-GW Geologic Framework

Water Modeling Solutions

= MODFLOW GRID = (Cell-Center Locations




VAHydro-GW Geologic Framework

Water Modeling Solutions

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

[ PPAQ.amay E3

HUF POAQ Input |~ =& & & & & & =
File

HUF POAQ
Thickness Input
File

79. 74. 80. 4. g9. 92. 94. 97. 114,




