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Table 1.--Hydrogeologic column showing aquifers and confining units in model area

Hydrogeologic units
Geraghty sludyla Harsh and
Stratigraphic This Cederstrom and M1ler and others Laczniak
Period Epoch formation report 1945 1979 a &b 1981 1986
Holocene Sands of Kecent
Quaternary Undifferentiated | Columbla deposits and the Water-table | Water-table Columbia
Pleistocene sediments aquifer Columbia group aquifer aquifer aquifer
Yorktown Yorktown
Pliocene Yorktown confining unit | Sands and shells confining unit
Formation Yorktown- of the Yorktown Yorktown Torktown-kastover
Eastover Formation aquifer aquifer
Eastover aquifer
Formation
ot. Marys St. Marys St. Marys
Formation confining unit confining unit
Lhoptank Not present ot. Marys-
Miocene Formation in model area - Choptank aquifer
Calvert Calvert Upper ailver
Formation confining unit artesian confining unit
01d Church aquifer
Tertiary OT1gocene Formation Chickahominy- system Chickahominy-
Chickahominy Piney Point Piney Point
Formation aquifer aquifer
Piney Point
Eocene Formation Glauconitic Eocene-Upper
NanJemoy Nanjemoy- sands of the Cretaceous anjemoy-
Formation Mariboro Pamunkey coup aquifer Mariboro
E; Mar]boro Cla onfining unit Lgonfining unit
Formation aquifer aquifer
Paleocene Brightseat Not present Tn
Formation model area
Peed’ee1 Peeﬁe1 1th Not present
ormat ;on ning un e
fofmﬂorgﬂ in Virginia
Carolina) aquiferl
Unnamed deposits virginia Beach
(Black Creek confining unit
Formation Sands of Late Eocene-
Late equivalent) Virginia Beach | Cretaceous age Cretaceous
Cretaceous in Virginia aquifer aquifer
Upper Potomac pper Potomac
Cretaceous confining unit confining unft
‘Upper Potomac Lower pper Potomac
aquifer artesian aquifer
MiddYe Potomac aquifer MiddTe Potomac
Potomac confining unit | Sands of the system confining unit
Formation MiddTe Potomac | Potomac Group iddTe Potomac
Early aquifer Lower aquifer
Cretaceous ~ Lower Potomac Cretaceous ower Polomac
confining unit aquifer confining unit
Lower Potomac ower Potomac
aquifer aquifer
INot present in study area but used in model simulations of ground-water flow
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Figure 19.--Thickness and areal extent of Yorktown confining unit
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Table 2.--Description of aquifers and well yields in mods! area
—E'V'a‘lua's'rn galTons per n!nu%o] -

PO Y

Well Yield
mmon ay
Aquifer name and description range exceed General remarks .
Columbia aquifer: Sand and ?ravol, commonly 5-30 40 Generally unconfined, semi-confined localiZl
clayey; interbedded with siit and clay. Most productive in eastern arsas, very thij#
Fluvial to marine 1n origin; deposition to missing 1n central and western areas. ;
resulted in terrace-type deposits from Water 1s very hard, calcium-bicarbonate tyniSN
varying Pleistocens sea levels. Highly susceptible to pollutants from surfgiRci
contamination. High concentrations of fro; 1
and nitrate in some areas. Possibility of 4
salty water in coastal regions. -
Yorktown-Eastover aquifer: Sand, commonl 5-80 200 Multiaquifer unit. Mostly confined, uncon-giF
shelly; interbedded with silt, clay, shell fined updip in outcrop areas. Thickness .4
beds, and gravel. Shallow, embayed marine dependent on altitude of land surface. E 1-
in origin; deposition resulted in inter- Highest ylelds {n eastern areas, thin to %
fingering near-shore deposits from marine wissing in western areas. Water is hard, K
transgressions. sodium-calcium-bicarbonate type. Salty .3
water 1n lower part of aquifer in eastern 2%
areas, 3
Chickahominy-Piney Point aquifer: Sand, 10-110 200 Generally confined, except where it crops ot
moderately glauconitic, shelly; inter- along na}or stream valleys in the west. I
bedded with si1t, clay, and thin, Important aquifer in central parts of Coastali
indurated shell beds. Shallow, 1nner Plain. Ylelds moderate to abundant supplissik B
marine shelf in origin; deposition result to domestic, small industrial, and municipali
of marine transgression. wells. Aquifer missing in western areas. Wal
is soft to hard, calclum-sodium-bicarbonats
type and generaily of good quality. -
Aquia agu‘lfcr: Sand, glauconitic, shelly; 15-210 350 Generally confined, except where it crops out®:
{nterbedded with thin, indurated shell along nior stream valleys in the west. &
beds and siity clay intervals. Shaliow, Important aquifer i{n northern two-thirds of 3
inner to middle marine shelf in origin; Coastal Plain. Yislds moderats supplies to 38
deposition resuit of marine transgression. domestic, small {ndustrial, and sunicipal P
wells. Aquifer missing in eastern areas. B
Water s soft sodium-bicarbonate type, with 3
high {ron, sulfide, and hardness locally. W
Peedee aquifer: Sand, glauconitic and 5-40 50 Restricted to North Carolina Coastal Platn; &
shelly; Interbedded with dark, micaceous not extonsivol* developed. Yields small to J
511t and clay. Near-shore marine in moderate suppliles to primarily domestic
origin; deposition resulted from Late wells. Water is soft, sodium-bicarbonate 3
Cretaceous marine transgression. type, with high chlorides in sastern areas. -
Vi r?‘lnla Beach aquifer: Sand, fine- to 20-200 500 Multiaquifer unit. Restricted to south- &
medium-grained, glauconitic, micaceous, eastern Virginia and North Carolina Coastal =¥
and lignitic; Interbedded with thin clay Plain. Yields moderate to abundant supplies .=
layers and indurated zones. Shallow, to domestic and industrial wells. Water is &
inner marine shelf in origin; deposition soft, sodium-bicarbonate type, with Mgh %
result of marine transgression. chlorides in eastern areas and arsas of high 5
fluoride and dissolved solids. o3
Upper Potomac aquifer: Sand, very fine to 20-400 1000 Multiaquifer unit. Confined, restrictsd to
medium, micaceous, lignitic, and clayey; central and eastsrn areas. Y{elds second
interbedded with si1ty clay. Shallow, largest supply of water in Coastal Plain. Watefy
estuarine and marginal marine in origin; 1s soft, sodfum-chloride-bicarbonate type, with:
sediments result of first major marine high chlorides in eastern areas. if
inundation of Cretaceous deltas. g
Middle Potomac aquifer: Sand, fine to. 20-160 700 Multiaquifer unit. Generally confined, uncone-
coarse, occasional ?ravel; {nterbedded fined fn outcrop areas of northwestern Coastal,
with silty cla{. Fluvial in origin; Plain and major stream valleys near Fall Line.
sediments result of deltaic deposition. Yields second largest supply of water in Coastsl
Plain. Water is moderately hard, sodium-chlor}
-bicarbonate type, with high chlorides in eastefs
half of Coastal Plain. T
Lower Potomac aquifer: Sand, medium 100-800 1,500 Muitiaquifer unit. Generally confined, uncon-1

to very coarss, and gravel, clayey.
Fluvial in origin; sediments result of
deltaic deposition.

fined {n outcrop areas of northwestern area of i
Coastal Plain. Yields third largest supply of &
water {n Coastal Plain. Water 15 soft to very ¥
hard, and of sodium-bicarbonate to sodfua-
chloride type, with high chlorides in eastern ‘¥
half of Coastal Plain. »
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ground-water resource in the central part of the study area and yields

. moderate to abundant supplies to domestic, small industrial, and municipal

users. The Chickahominy-Piney Point aquifer is overlain by the Calvert con-
fining unit in the Calvert Formation. The confining unit forms an eastward-
thickening wedge of dark-green clay interbedded with sandy clay and marl. It
attains a maximum thickness in the study area of 460 feet in the city of
virginia Beach (well 63Cl, fig. 17). It is overlain by the Yorktown-Eastover
aquifer throughout the study area, In the north-central part of the model
area, it is overlain by the St. Marys confining unit.

The St. Marys confining unit in the St. Marys Formation and basal part of
the overlying Eastover Formation is present only in the north-central part of
the model area and consists of shelly to laminated clay interbedded with
very fine-grained sand. It ranges in thickness from near zero at its southern
limit to approximately 88 feet in the northern part of the model area (well
58H4, fig. 18). It is overlain by the Yorktown-Eastover aquifer.

The Yorktown-Eastover aquifer in the lower part of the Yorktown Formation
and upper part of the underlying Eastover Formation is the uppermost Tertiary
aquifer. It is present throughout the study area, except in the middle and
upper reaches of major stream valleys where it has been removed by erosion.
The aquifer is unconfined in a broad area parallel to the Fall Line in the
western part of the study area, and is confined in the central and eastern
parts (fig. 10). It forms an eastward-thickening wedge of shelly, very fine-
to coarse-grained sand, interbedded with silt, clay, shell beds, and gravel.
Thickness in the study area ranges from near zero at its western and eroded
limits to approximately 280 feet in the city of Virginia Beach (well 63Cl).
The aquifer is an important ground-water resource in southeastern Virginia for
domestic, commercial, and light industrial use. It is an important source of
recharge to the underlying confined system in the western part of the study
area where it is unconfined. The Yorktown-Eastover aquifer is overlain by the

Yorktown confining unit in the upper part of the Yorktown Formation. This
unit consists of massive, well-bedded clay and silty clay, containing shells
and fine-grained sand. It ranges in thickness in the study area from a

featheredge at its western limit to approximately 56 feet in the city of
Virginia Beach (well 63Cl, fig. 19). Along its western limit, the confining
unit is highly dissected. The unit is overlain by the Columbia aquifer in the
eastern part of the study area.

The Columbia aquifer is the uppermost aquifer and is unconfined throughout
its extent. It is present only in the central and eastern parts of the study
area. The aquifer contains the youngest sediments of the Virginia Coastal
Plain, consisting of interbedded gravel, sand, silt, and clay. The sediments
range in thickness from 10 to 80 feet and represent Holocene sediments and
terrace-type deposits laid down during Pleistocene time when sea levels fluc-
tuated considerably. The aquifer is an important ground-water resource for
rural and domestic users. It is also a major source of recharge to the
underlying aquifer system.

Hydraulic Characteristics of Aquifers

Hydraulic characteristics describe the ability of an aquifer to transmit,
store, or release water. The ability to transmit water is described in terms

33
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Table 7.--Estimated values for vertical hydraulic conductivity
used in model analysis
[values in feet per day]

Estimated vertical
Confining unit _hydraulic conductivity 7
Yorktown ‘ 8.64x10-4 :
St. Marys 4.15x10-4
Calvert 3.89x10-5
Nanjemoy-Mariboro 6.48x10-5
Peedee 6.91X10-5
Virginia Beach 7.34x10-5
Upper Potomac 6.05x10-5
Middle Potomac 6.48x10-5 y
Lower Potomac 4,32x10-5 ks
&
i

i

oo g T b e

Table 8.--Estimated minimum and maximum values for vertical leakance
used in model analysis
[values per day]

o

~ Estimated maximum
vertical leakance

Estimated minimum

Confining unit vertical leakance

Yorktown 1.88x10-5 9.60x10-3
St. Marys 6.10x10-6 4.15x10-3
Calvert 5.40x10-8 7.78x10-4
Nanjemoy-Mariboro 1.16x10~7 5.89x10-4
Peedee 6.91x10-7 9.87x10-6
Virginia Beach 1.10x10-6 2.29x10-5
Upper Potomac 6.06x10-8 1.89x10-4
Middle Potomac 3.24x10~7 5.40x10-4
Lower Potomac 3.93x10-7 5.40x10-6

Values for vertical leakance generally decrease from west to east because
of increased thickness of the confining unit (figs. 11 through 19) and decreased -
vertical hydraulic conductivity of the sediment. The deeper confining units_-'
are characterized by lower vertical leakance. Relatively high vertical}
leakance resulting from high vertical conductivity is present along major 3
river valleys and Chesapeake Bay where original confining unit sediment was‘
ercded and replaced with more permeable river deposits, s

an
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Figure 43.--Simulated water

levels in the Yorktown-Eastover aquifer for prepumping conditions.
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