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i EXPLANATION INTRODUCTION cludes then the water must come from storage in the aquifer
e ,.m ! AREA OF OUTCROP The information used in this report was compiled from a itself. When water is removed from storage within the aqui-
I g s variety of sources. No new field studies were initiated, in- fer it is in effect being mined. When aquifers are over-
BA = ..m,x_ stead broad interpretations were made of existing informa- pumped or if wells are not located wisely with reference to
N5 .yww WJ tion. potential sources of saline contamination, a gradual deterio-
D Miocene Eocene Cretaceous Officials of the Virginia Division of Mineral Resources, ration of the aquifer can be expected. Water quality will dete-
. ) formations formations formations Virginia Division of Water Resources, and other State and riorate with the decline in water levels and eventually result
local governmental offices kindly furnished unpublished in- in the destruction of the aquifer for future use.
: . S . . .
CONTOURS formation from their files for use in this study. Without the AVAILABILITY OF GROUND WATER
N\ Leanardiown Show altitude of top of the various formations and help and cooperation of these offices such a study would not The Coastal Plain aquifers of Virginia are estimated to be
M« the basement rocks. Datum is mean sea level be possible. capable of receiving recharge at the above stated rate of
8 G e _<_ — — 100 — —200 — — LOCATION AND EXTENT OF THE AREA about 1,000,000 gallons per day per square mile of intake
_A Miocene formations Q.mSooo:m. formations The area covered by this study is approximately 6,600 area. This estimated rate of recharge assumes that water
A » Contour interval, 100 feet Dashed where Mﬁﬂ“ﬁﬁﬁww%@g“«ﬁ contour Mﬁwwm miles or mvocﬁ_ 1/6 A.Om the total area of the State. falling on the less permeable members of the different for-
/ \Watcos @PrincessAnne —300 i out 700 square miles of this is the so-called “Eastern mations mi ] d limits of the 1 -
! i > e : grates latterly beyond the limits of the less per
N\ . Eocene formations — 1000 —— Shore” of Virginia that is separated from the rest of the meable members and is absorbed by adjacent permeable units.
- o s (9 B mmﬁﬂﬁ%:%%wﬂ%&&%h§8§ T Bssiomien Moww ok State by the lower reaches of the Chesapeake Bay. The re- Therefore, in an area of 6,600 square miles, if all the avail-
v %N,c 1 ’ she S?Nwwwwhewmesﬁgmewwmﬁ ; contour maining 5,900 S miles is the part of the u.mBmm. York, able wmarmwmm is absorbed by the mmmemEm members of the
S StGeorg and Rappahannock River basins east of the Fall Line. . Coastal Plain formations, then a yield based on 6,600 mgd of
RN Sa \ ESQ% @_wwwmwmw%. Ce MWMMM PHYSIOGRAPHY recharge is theoretically available. However, because some
XL /, REs oo The terrane east of the Fall Line in Virginia has a total of the theoretically available recharge is rejected at the in-
X A L, Eocene .. .. .. .E=27 lief of £ 3
S ALy -2 ?\}m Cretaceous .. ...C=4 relief of about 200 feet from the exposed basement rocks take of the aquifer and since it would not be feasible to estab-
$Bowikg Wo_.. = ! oy Bascment.roolks. Bl - ) along the .H.Jm: Line, to mwm water edge of the Atlantic Ocean. lish a network of wells that would capture all the recharge
5 LOOKOUT ><w__ww.ﬁm,wmﬂm&%wﬂﬂﬂh%iw%ﬁﬁ%_?a m:z:u Smm.WoIB:m The mwogEm. of mm.ﬂ:m:mm to form Chesapeake Bay has re- theoretically available, a more likely vield of the aquifers
J&Hn 3 Ay C ,J/\ G ’ -3 PSSR sulted in a highly irregular coast line. Topographically the based on recharge is estimated to be about 4,000 mgd for the
\r.N 2 K Y b : ] 2 I~ _ Xy : ,,%// area ww m:mmamm of relatively flat terraces that rise in steps area.
- , : Ao N toward the west. The illustration indicating the total ground-water yield
J Y ////// el g o 3
/ e 2 1 = \ . . - . GENERAL STRATIGRAPHY AND STRUCTURE available for the area is based upon the following assump-
N \ / 4* i 4 A : .‘1 N Emwb“mhﬁwnmuﬂwm“%mMww_wmas%mwwsmﬂw”_% The Coastal Plain physiographic province is underlain by tions. (1) The indicated total yield in millions of gallons per
/ T b hahock N I J \ ¢ iliag unconsolidated sediments of Cretaceous and younger age, day is based primarily on the amount of available recharge.
A/ h ; \< e ol @3 el2 el8 (table 1). The generalized stratigraphic section shows the (2) The quantity of water in storage in the ground is not
i\ Shf - M v..ul ° Miocene Eocene Cretaceous Basement hydrologic characteristic of the included aquifers. These de- considered because withdrawing this quantity of water would
[ h .10 — 1 3 H ) 8- . . | . . . . . e .
B ﬁp_..u ¢cas < _ Ay / /4 0 w=r1b: o T formations formations formations rocks posits, shown on the geologic section, generally dip to the amount to a mining operation which could result in an en-
ﬁ/ ~ z,lun_ovA,v \ A = Well used for chemical analysis southeast at a rate of 20 to 80 feet per mile in a gradually croachment of undesirable water or otherwise injure the
5 & ey t i =4 . A R =R Number refers to text. For analysis thickening wedge. The uppermost unit of the oldest Coastal aquifer. (3) The location of pumping wells will recognize
los "I\__A B<1 / ) s 4 s/ \ = see sheet 2 Plain formation (Potomac Group) occurs as a thin veneer the potential of contamination from adjacent sources and
' - ; 00 A\~ s . oo overlying the crystalline rocks of the Piedmont province. will recognize the need to maintain a minimum of interfer-
Y /@ AR Y ! . . s . . . n . . .
\_\ r r > O | X ‘4 & 4.@9 ' o wocumuQ.& the :is.. o?.wmm.vm.mwm Bay  Physiographic province River basin boundary This unit, however, is buried hundreds of feet below the sur- ence between adjacent wells and well fields, and (4),the wa-
\mmu . S A > \ 5 - ! A drainage basin in Virginia boundary face by younger deposits when followed down dip to the ter withdrawn will generally be of good chemical quality
oo fal , AN coast. except in those areas and from those deposits that are indi-
& Nhae g : P e HYDROLOGY OF THE AREA cated as being highly mineralized.
F //// /\ / / - . . . . . . o . S0 m. m A
) 3 3 s NG 1 & S @ V&\\ ., \5 \mq\.% _/ / \ TABLE 1.—Geologic units in the Coastal Plain province of Virginia and their water bearing characteristics The total quantity of water available on the surface of the The bedrock supplies a limited amount of water mostly
A e A X iy Vel ® Approximate earth is virtually constant. The processes of the hydrologic along the Fall Line.
A SR 2 S A/ =5 Fkets Bay, / 0] i ; c ; :
T & =S < \ i - .QV/ / / ,8 S S_Mwﬁmmm cycle repeatedly purify, relocate, and in general make this The Cretaceous aquifers in this area thicken from a few
’ - /\\ /F /L /L W System Series Formation (feet) Physical character Hydrologic comments same given quantity of water m<m:mEm for man’s reuse. Ex- feet in the outcrop area to several hundreds of feet in the
) S sanazn_ux \ \ Q c& i Py nmmm:\m. withdrawal,or other unwise uses of an aquifer, can subsurface and should have a yield based upon available
G : b ARS S / Nt - )i\ ? crop |surface result R wsonommwami of saline water. This causes a per- recharge in the intake area of about 55 mgd. In the eastern-
Gty ) : / / \ ? manent irreversible damage that can render otherwise good most part of the area, water from the Cretaceous sands about
- 0y, XK e { PO stingray \ / \ Good aquifers for domestic and water in the aquifer economically unsuited for a particular 1,000 feet below sea level is mineralized. As the water
I.w:_wm,: 3 *y e :waei \ W Recent and 0 Unconsolidated gravels, sand, small industrial supplies when el moves down dip the total dissolved solids in the water in-
1.5, . NeyAre Quaternary Dleistaeene - 0 loam, partly of fluvial and sources are located some dis- An indication of the total water resources of any area is
2 'y % 100 partly of marine origin tance from surface saline s v s ) creases sharply.
z 0 \> m \ wmu y gin. w2 the average annual .Emo_v_ﬁmSos.om the area. The .m:g;w of Eocene formations have outcrops that cover about 225
5 4 _ e im%/ro: 4 the vmwmsEm:% .m<m;m¢._m water in the humid East is rapidly square miles. However, several aquifers of Eocene age,
7 e 6 ety cmooBHMm:m major limiting factor to the economic develop- even though thick and extensive in the subsurface sections,
e N v ) ; ment of this region. h k £ Th if be-
AV S Xy w\ 2 Yorkt 125 In eastern peninsular area sands : ; ) ave no known surface exposures. ese aquifers are be
/ J /) o/ s / PR R SO % o 2 @ . mm. mmuzmw“m 180 0 Blue and gray sandy diatoma- yield moderate supplies sub- Yields of wells in the Coastal Plain area range from a few lieved to be recharged from younger overlapping formations
2 L8/ A/ L : ) ‘ S | & Miocene mﬁm Choptank 50 moa%+ ceous shales, Mw&m_ Bm%m_ and Ject Sww:-eﬁm.n mn.oﬂmns- gallons a minute from small-diameter shallow domestic wells and perhaps in some cases from older permeable formations
\ . , \ 5 \ @m &\ 2 & Calvert 200 THROraRtNse: GLEIRG. uﬁwﬂakmmw%“mﬂﬂaﬁwm iy developed in thin sandy deposits to several hundred gallons that lie beneath them.
HnoY /Y / ) E;\%\mx S O ’ a minute developed from large-diameter industrial and mu- Based upon the available recharge from precipitation, it
/ \ P § . . . " nicipal wells drilled into aquifers tens and even hundreds of is estimated that the yield of these Eocene aquifers will
f o 2 D , & Geeol Tertiary OAMWMMN_MMG:M% — wEmww_MwM_.wﬂﬂwﬂw%%Mm@wzzo Aquiclude feet thick. Most ground water developed in the Coastal Plain amount to about 145 med.
~ i\ >4 A = A s . S . 2 0 has been from artesian aquifers. The effect of geology on Waters from the Eocene and Cretaceous aquifers are gen-
- QNG A \ ocene 2 ; o the occurrence, movement, and quality of ground water is . : : ot : :
pe u\ D e Q=70 Q ..m 2 Nanjemoy 125 to Gty fallSiand 865 quattz 4l oﬂmﬁ.ﬁ. M:a glauconitic sands e e mmowmzmm r<&M_o ALy erally of good n:mB_.om_ n:m:ﬁ« for H.:cs_n%m_ and industrial
4 20 Y \ i M=23% mm 1,000 glauconitic sands. E.m_m water to some screened i ﬂvm. A B o g : m_ uses. They are basically sodium bicarbonate type waters.
AV \ A\ E=2.5 <) A 10 L 0gic studies are necessary to assure the optimum develop- A few of the analyses of water from the Eocene aquifers
M Pri : A v/) b & ship Shoal | Paleocene a i i ment of the maximum amount of water. indicate that one might expect to find locally areas of fluo-
@) inge GWQrege & . = . E
»»oo T P— 0 o A very good water-bearing moﬂ. Studies in the Coastal Plain area of New Jersey (Barksdale w.umm concentration that are above the maximum concentra-
urg i (subsurface) - J b | TEAERCiaE, S gails Favte 1 oavd e and others, 1958), where similar climatic, geologic, and hy- tion recommended for public water supplies.

A C=2 Upper 100+ basal sand, - Willizmabusy the. foemmtion drologic conditions exist, indicate that about 20 to 21 inches Miocene formations crop out In a .s:am HCA Ol cm:. that
rvorroLk cghd %, B=2 Cretaceous Patapsco i sialis brasklsb water, of the annual precipitation (approximately 43 inches) perco- covers mcocﬁ.?moo square H.::mm. Yields of these mnE.H:mwm,
\f.é. 2 lates into the ground to become ground water. At this rate based on available recharge in the outcrop areas are estima-

e Jo.i.r — D g - Pma of infiltration the Coastal Plain aquifers are recharged at an ted to total about 2,700 mgd.
Warwick retaceous Up Some of the sands are excellent estimated rate of 1 mgd (milli 11 d Water from Miocene formations generally has a higher
P &8 Q = ¢ : gd (million gallons per day) per square er from Miocene formations g v g
N Joseps sl % Lok £ O Lenticular sands and clays aquifers and furnish large mile. The remaining part of the annual precipitation is lost iron content than does the water from the older formations.
= S Patuxent 4,500 ; ; supplies to wells. Down dip . ;
~ o Cretaceous 2 300 underlying the entire Coastal to the east these same deposits from the area by overland runoff and evapotranspiration. Of eleven samples of untreated water analyzed, nine con-
\ 0 ~ A Plain of Virginia. contain water too brackish for The storage capacity of an unconsolidated aquifer is con- tained too much iron for use in public water supplies. Other
4 ) s e use. trolled by the size and sorting of the mineral grains that com- chemical constituents of these waters are generally below the
3 o {E.\.ﬁ i pose the aquifer. In the Coastal Plain deposits the storage maximum acceptable concentration.
_ Large thick crystalline masses Good aquifers i.:s.o overlain capacity ranges from 10 to 30 percent of the volume of the The eastern quarter of the area, about 1,500 square miles,
" Rz —— 2500 & Pre-Cretaceous Basement complex of granites, gneiss, schist and w_m cm.u ﬂmm.zm Mo__mm%momﬁs aquifer. is covered by a veneer of Quaternary deposits. These depos-
- D e . other metamorphic type rocks. acwzm\ vmwﬂwmmwwow_v water In the Coastal Plain aquifers another source of water that its, consisting of sands, gravels, and clays, vary from a few
P 3 8 : e T - is sometimes available for limited development is the aqui- inches to over 100 feet thick in their easternmost occurrence
& S P : ¢ cludes (confining layers) above and below the artesian aqui- in Northampton and Accomack Counties.
& S S - Hurins 34, AOSE Te—a N fers. When the hydrostatic pressure in an artesian aquifer Water from aquifers within the Quaternary section is gen-
. Lo R A P = NORF - is lowered by pumping, some water in the aquicludes is re- erally good but is likely to have an above-normal iron con-
X ) U EAST leased into the aquif d is subj ination f by salt-
105 & I > eased Into the aquifer. tent and 1s subject to contamination from nearby salt-water
.,zl.r\“\./.bxz NORR G 4o c._w wnsswoo J i : < A m .m A’ If aquifers of the Coastal Plain are tapped and pumped in estuaries if overdeveloped.
~ 0 \l/ & x\&wm? reo, ; H RICHMOND 3 AN R g i their down dip extension at a total rate that does not exceed Based upon the available recharge from precipitation and
) _ s, 22 S wu Jamestovn ] ﬂ“.u,ww zws.o: the approximately 1 mgd per square mile that is believed by observing a proper location of wells in relation to poten-
- , % < S available then the aquifers should show no evidence of de- tial sources of salt-water contamination, the yield of the
.h._’zaq_azﬁw.. ) m b, (/ [, Assxr N N ; ) R pletion. Where adequate storage is available the daily con- Quaternary aquifers is estimated to be about 1,100 mgd.
[ Meherzin BV < Q ool o AR (i oEtienty = tinued yield of the aquifer may be more than 1 mgd per Shallow dug and driven wells will yield small to modest sup-
O : S - square mile of recharge area. However, if such an aquifer plies of water where the aquifers are thin and near the sur-
TMA/.] 7/ . . .
L i & - is pumped at a rate that exceeds the amount of water that face. Where the aquifers are thicker and at greater depth,
H A P Z Y _M_,.:a L EXPLANATION 2 is mﬁz_mzm. by E.wS:.m_ recharge plus the amount om.smﬁmﬁ _.m properly located and Qmsm_ovm.q wells are capable of yielding
\HE o RL d 600' |- .. any, that is available through or from the confining aqui- several hundred gallons per minute.
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