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e e DEQ VCPM Groundwater

Water Modeling Solutions - B CR Simulations

= VCPM Adaptation 3 2067 4 2067 4 2067

= 2013 Updated and adapted
for DEQ use
" 2003 -2012 data

= RUand TP created
= Critical surface 2018 2018 2018

= 2015-16 RU and TP updated
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= 2016 Addition of SUB 2017 2018
package Reported Total
Use Permitted

= 2016-17 RU and TP updated
Simulation  Simulation

= 2017-18 RU and TP updated

Historic Model




Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

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

® 2-10 Yyear occurrence:
= Boundary conditions updated

= Hydraulic parameters recalibrated
= Updated geologic framework

® 10+ occurrence:

= Model overhaul




Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

1-2 year occurrence:
= Pumping values updated - 2018
= Measured heads updated
= Recharge values updated

2-10 year occurrence:
= Boundary conditions updated
= Hydraulic parameters recalibrated
= Updated geologic framework
10+ Ooccurrence :

= Model overhaul
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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
® 2-10 Yyear occurrence: P o 17
= Boundary conditions updated 3 owefi iR R
= Hydraulic parameters recalibrated Syl Gi B il
= Updated geologic framework 32 10 Fo e g
= 10+ Ooccurrence: g t
= Model overhaul £ o o0
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VAHydro-GW Maintenance/Improvements

Water Modeling Solutions

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

Precipitation
= Recharge values updated — 2018

® 2-10 Yyear occurrence:
= Boundary conditions updated
= Hydraulic parameters recalibrated

= Updated geologic framework
1950 1960 1970 1980 1990 2000 2010 2020

® 10+ occurrence:

= 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
= Recharge values updated — 2018

® 2-10 Yyear occurrence:
= Boundary conditions updated — upcoming
= Hydraulic parameters recalibrated
| Updated geologic fra meWOrk L] MODEL COLUMN +—\WESTEAN BOUNDARY
® 10+ Ooccurrence:

= Model overhaul

Figure 1.  Finitz-differanca model grid showing cells designated for (2| time-varying specified flux to Maryand in row 1 and {B} constant
specified flux from the Piedmont Province in columns 420




i _ VAHydro-GW Maintenance/lmprovements
Water Modeling Solutions

" 1-2year occurrence:

Pumping values updated - 2018
Measured heads updated —in progress
Recharge values updated — 2018

® 2-10 Yyear occurrence:

HORIZ HYDRALLIC
CONDUCTIVITY,
IN FEET PER DAY
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Boundary conditions updated — upcoming
Hydraulic parameters recalibrated — upcoming
Updated geologic framework

® 10+ occurrence:

= Model overhaul

01 to B
01 to 00
El onneam
B snwrD
[ Aquier rot present
A  Pilot-pont lecation

Figure 13. Pilot-point locations and simulated horizontal hydraulic conductivity at the top of the Potomac aquifer of the Virginia
Coastal Plain.




Water Modeling Solutions

VAHydro-GW Maintenance/Improvements

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

® 2-10 Yyear occurrence:

= Boundary conditions updated — upcoming

= Hydraulic parameters recalibrated — upcoming
= Updated geologic framework - in progress

| | . 0 20 40 60 80 100 MILES
10+ occurrence : N L . L B
0 20 40 60 80 100 KILOMETERS
= 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 aguifer Chickahominy confining unit Peedee confining zone I Potomac confining 2one
St. Marys confining unit Exmore matrix confining unit Peedee aquifer Potomac aquifer

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




VAHydro-GW Geologic Framework

Water Modeling Solutions

= Model\Framework

. 60-|ayer constant Surficial Aquifer mO01_surf SURF
. Yorktown-Eastover Confining Unit yorktown_cu YTCZ
elevation. Yorktown-Eastover Aquifer yorktown_aq YEAQ
* 19 hyd I’OgGO'OgiC units Saint Marys Confining Unit sa.intmary_cu SMCU
Saint Marys Aquifer saintmary_aq SMAQ
 HUF Package Calvert Confining Unit calvert_cu CACU
R 38 grid 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 UCCuU
Potomac Confining Zone potomac_cz POCzZ
Potomac Aquifer potomac_aq POAQ
Basement Bedrock basement -




VAHydro-GW Geologic Framework

Water Modeling Solutions

Columbiz_a
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VAHydro-GW Geologic Framework

Water Modeling Solutions

= Multiple hydrogeologic units in one cell.




Water Modeling Solutions

VAHydro-GW Geologic Framework
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E 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
a‘ SURF.array

BL SURF_THK.array

a‘ UCCU.array

FL UCCU_THK.array
E VBAQarray

Bl VBAQ_THKarray
a‘ VBCU.array

FL VBCU_THK array
E XCAQarray

Bl XCAQ_THKarray
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

BL YEAQ_THKarray
a‘ YTCZ array

E YTCZ_THK.array



Water Modeling Solutions

VAHydro-GW Geologic Framework
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B CHCU_THKarray
E NMCU.array
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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
a‘ SURF.array

BL SURF_THK.array

a‘ UCCU.array

FL UCCU_THK.array
E VBAQarray

Bl VBAQ_THKarray
a‘ VBCU.array

FL VBCU_THK array
E XCAQarray

Bl XCAQ_THKarray
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

BL YEAQ_THKarray
a‘ YTCZ array

E YTCZ_THK.array



Water Modeling Solutions

VAHydro-GW Geologic Framework

Legend

= Reproduce original
rasters

& YorktownClU - 125 Points

—— ®  YorktownAQ - 180 Points
®  StMarysClU - 283 Points
8 B.Or.e-hOIE data Jff‘ ®  StMarysAQ- 39 Points
= Digitized contours RSN W ;% : Ei:z:i::ﬁz:-::ﬁm
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®  PotomacAQ - 309 Points
0 125 25 50
Miles &  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




Water Modeling Solutions

= Reproduce original
rasters

Borehole data
Digitized contours
Surface/Bathymetry
Documentation

VAHydro-GW Geologic Framework

DATA COMPILATION

Point elevations for the hydrozeologic wnits are contzined in the ARC paint feature
“logpicks_ 04", and were terpreted Fom borehols geophysical, lithologic, and ancillary
data. The point feature was generated Fom a dbase table “picks_tabla 04" that includes
all bareholas within the Virginia Coastal Plain for which geophysical logs existin
establizhed site files as of through mest of 2004. The following stams codes appear for
aach zite in the table and point festure:

ESTABLISHED SITES UNINTERFRETED

INTERPEETATHYNS OF ESTABLISHED SITES MADE DURDSG 2003 OF SITES 1N
SOUTHEASTERN VIRGINLA

INTERPRETATHING MADE INITIALLY OF ESTABLISHED SITES IN THE MORTHERN NECK
AND MIDDLE PENINSULA (FY 20000 AND FALL ZONE (FY 2002), AND MOIMFIED DURING
FY 2003 WHILE BEING COMBINED WITH ESTABLISHED SITES IN SOUTHEASTERN
NIRL I NLA

€3 - WAS PREVICUSLY DESIGNATED FOR INTERFRETATION REQUIRING RE-EVALUATION,
HAS SINCE FALLEN UMDER 4 OR ¢ BELOW AND NO LONGER APFEARS IN TABLE DR
POHMT FEATURE)

ESTAHLISHED SITES INTERFRETION CHANGED DR ADDEDR DURING FY 2004

SITES MEWLY ESTABLISHED AND INTERPRETED DURING FY 2004

- EARLIER INTERPEETATION NSCARDED DURIMNG FY 2004 OR SITE OMITTED BECALISE
OF POOR DATA QUALITY

HASEMENT COMTROL OMLY

=

=

All points with a valuwe of other than 0 or § were included in subsequent analyses.
The mzjority of points with & value of 0 are shallowr wells salely in the Yorktowm-
Eastover aquifer in far southeastern Virginia. Among all wells deap enough to reach the
Potomac aquifer approwimataly 30 remain not inchided becanse of time constraints, with
the majority in Southampton and Isle of Wight Counties.

Eazad on the point elevations, ARC line features were hand digitized to initially
dalinaate top-surface configurations of each hydrogealogic umit along with the basement
badrock. Separate polyzon feanwres depicting the astimated extants of the units also ware
hand digitized. The poiat, line, and pobygon featores were developed sequentizlly during
distinct, geographically based phases of imvestigation incloding the Northem Meck and
Middle Peninzula (2001), Fall Zone (2002), and southeastern Virginiz and the York-
Jares Peninsula (2003). A separate interim effort alse was undertaken durinz 2002 w
axtrapolzte the line features into northeastem Maorth Caroling, acrass the Delmarvs
Peninzula, and offshore beneath the continental zlope, based generally on published
information for those areas. During the surmmer of 2003, features produced during the
aarlier separate phases were combined to reprezant the entire Virginiz Coastal Plain along
with adjacent areas in adjoining states and offshore. The stmctoral-contour line feahures
were sugmented with artificial “exender” contours parpesefally placed beyond the
margins of the hydrogeelagic units, 2o that further refinement of the top surfaces of the
units during subsequent analyzas could be generated up to the marging.

Subsequent snabyzes wers undertaken during the summer of 2003 to quantitatively
dapict aerizlly contitmous surfaces representing the top surfaces of the hydrogeologic
units and basement badrock (sze following section). Mumerical operations perfonmed on
aach unit wers arganized and snakyzed in ARC hap. During 2004, point data were




@ ® VAHydro-GW Geologic Framework

Water Modeling Solutions

= Automated \”/)\\w:w 1L
reproduction of original T
rasters . g~
= Points & contours -> TIN | | %

= TIN - > raster
= Clip raster to originals
= Adjust using incision

surface s pt é f@&"?
= Adjust for interpolation LAY
below lower units >
= Add control points o
TR 5

s \iles

Feet of altitude difference (2006 raster minus recreated raster)

Bl - sw0-25 |25wo_Jowzs 2505 -5
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Water Modeling Solutions

VAHydro-GW Geologic Framework
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E CACU.array
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E NMCU.array
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E PDAQ.array

Bl PDAQ_THK.array
PDCU.array
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POAQ.array

Bl POAQ_THK.array

E POCZarray
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E PPAQ.array

Bl PPAQ_THK.array

E SMAQ.array

B SMAQ_THK.array

E SMCU.array

B SMCU_THK.array
a‘ SURF.array

BL SURF_THK.array

a‘ UCCU.array

FL UCCU_THK.array
E VBAQarray

Bl VBAQ_THKarray
a‘ VBCU.array

FL VBCU_THK array
E XCAQarray

Bl XCAQ_THKarray
a‘ XMCU.array

B XMCU_THK array
E YEAQ.array

BL YEAQ_THKarray
a‘ YTCZ array

E 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 B 1 534 1,189
B ;252336 | ERECEEIH
B 23351470 B :5 476
B 40 - 613 B 75 - 203
Bl 22 Bl 02100

— v -




VAHydro-GW Geologic Framework

Water Modeling Solutions

= MODFLOW GRID = (Cell-Center Locations




Water Modeling Solutions

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 N
Thickness Input gt
File




@ ® VAHydro-GW Geologic Framework

Water Modeling Solutions

= 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




