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" SUMMARY OF GFOLOGY AND GROUND-WATFR CONDITTORS TN THF VICTNTTY
| OF TAPPAWANNOCK, TESEX COUNTY, VIRAINIA

i¥ By Allen Sianott

 mRorucTIoN
This memorendum h;g been ﬁicparcéF;n responge to 1 recent inqulry
from the eity oftlcialtbbt Tarpghannock, Fssex County, Ve., regarding
the availabilitr of ground -ater in the Tappahanpock zres, 7he memo-
rendun wap prepared sg a part of the ground-water studles o7 the Teolo-
fical Survey in cooreration with the Virginia Mvision of Neolopv,

Location of irea
Tappahennock is in Feeex Comnty In Tidewater Virginias, on the south
shore of the contheast-flowins Rappehamnock Piver, Fesex Covmty fe in
the northern pavrt of the Wirginia Coastal Plain.
The 2ccompsmying cketeh map (fipure 1, page 7), ehows tYa Tappa-

hannock area an? the loeations ¢©f the wellr 'isted in table 1, pape 11,

GENERAL CEOLOGY 2NN WATFP-RFARPING CHIPACTFRISTICE OF THR POCKS

The Tappehamnock ares is underlain by sands, clave, and minor
gravels of the Constal Tlain province, Thece unconsolidated roeke,
depoeited by terrestrial and marine waters, range in reologic are from
Cretaceous to Recent. They - have a gentle eastward dip--a few feat reor
nile. They gyor thinner weatvard, cisappearing in & fest*aredpe alons
the Fall Zone where the eryvstziline basement rocks such as are exposed

in the Pludlalt provinece come to the eurfaece, The Fall 7ome is msrked
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Figure 1l.--Sketch map showing Tappahannock ares and locations of wells
listed in table 1.




by 2 north-gouth belt of falle ané rapide extendiagz from Heyons
Washingtom on the north throush Froderickshurg to Pichmon? and hevond
on ‘the south,

Marine ;!aposit,s of Pleistocene age form the prinecipa) soeks near
the surface and are collectively referred to rg ‘thc. Columhia group,
These deposite are muntled lccally by minor Pecent Aenceits, (Fee
well logs, tudle 2,)

Underlying the Columbis grouy spe Tertiarv rocks--the Chesapeake
group of ‘Hocene zpe apd the Pa@kq group of Foceme are, The
Chesapeake pyoup is ;ot rubiivided in thir arez, The Pamunkev group
oonsiste of the Navjeuoy 'tor-ltion; of middle and earlv ?oeu-!o coey nad
the underlying Aquia fomt.ion, of early Poceho ~pe, The roeks of
both eroups arce of marine oricin,

The Matteponi formation wderlies the Pamunker rroup, This forma~
tion is thought to be of Paleocene and Tate Cretaceous sre (Cederstrom,
1944, me. p. 22) and sleo ig of marine origin,

In the Tappahennock area, only the Feeemt, Miocene, snd FPleisto-
cene deporits are exnozed at the ourface,

The oldect rocka of the Coastal Plain-—the Potomae ryoun, of
fluvial and delteic orlpin-—are not, so far zs known, reached by any
deep wells in the Tappahannoek area; they are not Jeserthed in this
menorandunm,

A brief disensgion of the rocke above the Potomac vwoup is
presented below, ~im the order in vhieh the rocks wourld he mMeM

in 3pilling wells—the order of increasing peologic are,



Nepocits of Recsnt npe

The youngest Aeposita .1n the area are those of Recent nge vhich
are rtprosented in the Tappahammock area by qlluvitm in ereek ‘-eﬂs and
marshlende, and heachas apd epits forming the shore of the wm 3
Piver, So far us known, there deposits sre o thin end loseltzed ‘that

they are not tappei for ground water amyvhere in iho area,

Columbin group (Pleistoecene)

The Columbia groun compriser s serises of marine terrace an'po_aits‘
consisting of vellowish sands an? fine mveh.i Aecording to Fentworth |
(1930, wap, fig. 24), three of there terrace formations =re represented
in tho Tappehamnock erec, The loweet snd voungest, or Princess Anne,
ie mrkod by a low terrsce adjacent to the Rappchnnnock Hver, and
ending in sn ancient wavesout ‘acarp about 10 feet hich whose base
averages 10 feet shove zea level, The reneral m_zr)féteo' elevation of the
Princese Anne terrage r_an,ﬂ,oe'fm 0:to 13 Teet lb;” éiﬁ level, A
higher terrace and formntion, celled by Wentworth the Nismal Swarp
but. generally known as the Pamlieo, -lovci?.lv extends to tﬁse rivar chore
hut 18 develoned ovér-ii Qidor eres, para} 191.{& the Bappéhumoclr “ore
and the Pﬁncosa fune terrace escarpment. The. alevation of the
Pamlico terrace ranpes "rom about 20 to _"0‘ :féé*t; shove gen level,

Bouthwest of the Princess A@he &nd °mﬁlieo terracec lies the
dijsoetid uplsnd ‘um;» of the funderland formation, The alevation
of t;ho upland surfzce ranges fyom ahgn:t 100 to 140 !'oejt “in this aren,
ﬁia mrfnéo has beqn preatly dissected by meny northesstward-flowing
eresks which are tributary to the Rappshanmock Fiver.,
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The rocks 6f the Coluﬁf&; grou'\‘ are oonm!'ty tarped b challow
'rh:.q or driven wells for agaﬁ Aomestie mmﬁi‘e‘é.‘ The aualitv of the
water renerally 1n ngit ne 'sntls?ac‘to‘rv rE that of vater from the deeper
rocks, owing to high irom content wn? the ikelihood of pellution From
surface sourceg or of contaminstion hy breekish weater from the Fappshane
nock River, Farther, ghallow wells are likely to he affegte? by
nrolonged Aroushte and therefore are not zg lenendehle as nre thome

developed in “eener water-hesring beds,

Chesapeake proup (Miocene)

Fhe several formations into which the Chscapesnke groun is Aivided
in other areag are not regopnized in this area heezusze 211 th§ seiie
ments ure zimilay litholorieally, The rroup loenlly fg about £0 feet
thick, an? “uring "rilling it ic vsurllvr firgt resched hetwesa 2?0 and
L0 feet helow the surface,

The Chesaveake group was ‘enocited in marine waters Aurine several
marine transgressions, some of which extenéed ag fer west ng the Pall
Zone,

The Chesapeeke srour is not conerally satisfactorr as a rource of
eround water in this part of the Coasts) Plain, heeuvse it !s largely

¢lav or sandy elsy, #ith only 2 few thin bede of rhells and rann,

Pemunkev srour (Foeene)

The tand bheds of the Pemunkev rroun =re characteriztically high
in ¢lawcomite, and they arvre -fro(éu'em..’qr renorte? Ly drilizrs ea hlsel rapd

or rreen san, There vrocks also are of nurine origin, ierosited Suring



1tmo;nniou of thv'o'm.‘o(‘tg‘r»tho C“atal Plain an for west as the ‘
Pall Zome. e o
2 formst: .-'-"Ble yownger of the two formations o!‘_tho
r--ikcv group 1s the tluamy, which in this sres coneiste ehiefly of
sand and clay and ranges in thickness from sbout 20 to 165 c«t. The
Nanjemoy formation ie wlly ‘reached between 100 ond 120 'oot helow
' the surface. Locally, the base of the formstion is narked by a nink
elay (Dnrton, 1948), ealled the Varlboro clay member, The Nanjemov is .
generally conoidmd to be of middle am! earlv Foegene rre,
£ hdulytu the Nenjemoy is the Aquia fomt!on.

of early Fucame ngey Lithologiesny 1t ia sinmiler to the Nanjemoy, .
commony eontalning gltmconit!c sands, ‘!ho Aquia formatiom 18 mdtoa
hetween 215 and 27D toot below thb aurfaco. Iocelly 1t mav he nesply
200 fest thiek, SRR

Mw.-m two romtim of the Pamunkey
gyoup contain meny thin bede o fine plaumitﬂ.c sand and white =and,
Napy of these sands ave thi.ck eaom'h to be mpbrhnt agud fers, However,
the fine-grained mmr of the gands may cause trouble curing well
development, and well sereens should be selected with care, (Soe

later diszcussion,)

. Mattaposi form=tion ‘(Pdw@e' and Tpper Cretageous)
Deeper welle in the T¢1p§sﬁnnmck ares rass throuch the ‘Quin forna
tion and extend into the underlyins Mattaponi formation, The total
thickness of the Mattaponi locally ie not ¥nown, but in the Pemnett

well (15; table 1) 1t extends from 215 to 550 !'ect helow the mrfa”.



¢
In the northern Virginin Coantai ﬁa;ln. the vatt_appﬁi s cheyacterized
by variegated clays, and in its lower portion it renerally contains one
or more good, thaunhtino-mincd. ‘vator&'aoarh;p cande, Mm the heamis
of available information, supported by additionsl reolosie eviiense from
adjagant ecounties of the Northern Neck and York-Jemes Peminguls, 1t
is belleved that the water-bearing cands of this formation should be
encountered at a depth of sbout 520 feet helow the surfece in the

Tappahannock srea,

QCCUREFNCE OF CROUND WATFR AND DRVFLOPMPFNT OF SUPPL YIRS

As mentioned sbhove, geolorical studies s'ow that the sedimentary
rocke that Corm the Coasta)l Plain have an eagtwarmi dip of = few feet
per mile, The water-heering sande are ¢apped bv relctively imvervious
clay, silt, and marl beds, and, beeause they =re exposed nt the surfnee
gsome 20 to 20 miles west of Tapparannock slong the Fall Zone at an
wlevation considerably hicher than that of the Tnppahannock ~rea, the
water confined in thﬁ ir under rnriesisn preseure, The weter rises in
the casings of wells tappimg theese beds to levelzrbove the heds
thexselves, In many wells constructed on low pyrowmd the height to »»ich
the water will rise iz shove the land surfage, ro that the wells have
a nuturl flow,

There appears to he little Aancer that nuaping will lowep the
erteeiun r~ressure head to mmeh 2n extent that the vielde of welle will
decroase, at leset in the near future, The lowerine of -ater levele by
proelonged pui:p'inq merely induces more rechnrce (or renleniechment) into
the beds, This recharge cccurs pertly by leakepe throuph the confining
clay lsyvers, but chioﬂv b infiltration cof rainfall and streamTliow

into tre outerop areas to the west,

.
gy



Bads of white sand, in plrges 7" feat or more in thickness, 1in
the Pamunkey group and Hattaponi formetion, underlie the Teppahannoek
area st depthe of sbout 357 to 550 fest helow the surface, There
sands renerally vield water freelv {o wells, There ave nlso minor
hede of send of Late Focene :ge at challower depths, hatwasn 170 and
250 feet below the surfaee, lLoeallv, there sande slso are water
bearing,

Properly developed welles 6 to ? inches in 'iameter, tappine all
water-bsaring sones encountered helow sbourt 100 feet, shonlA rield
between 50 and 100 gpm (gallons per ,ni,uu_t‘o.) ench, To awvoid untue
interference =ith ezech other, - elle of suweh vield should he spaced
several hundred feet apert,

The weter-bearing sands of the Kanjemcv, Aguia, and ¥atteponl forma-
tions are o fiﬁe groined that some Aifficulty ig emlv amcﬂweﬁd
in sereening the sands ‘for maxizum eapacities, Too small n sereen
openimng iz to . he nvoided, aa::lt}re'?ueea the maxisum potential vield,
A screen opening should be selected 2o as fo allow the finer rrained
£0 to 70 percent of the send fmmedictely nroumd the mereen to enter

the well during Jdevelopment,

CUAITY OF CROUND PATFR
In table 2 are cherical anaslyses of pround water “rom reveral
wells in the Tappchannock area ranging in Aenthy from 745 to 515 “rat,
The water is generally soft snd high in sodium and hienrhomate, with
very low chloride, sulfoté, and nitrate concentration, The Tluori‘e

eontent of the water from the 515-foot Tropahannock well, 2,1 pom (parte



per million) is somewhat higher than the maximum of 1,5 ppm, riven
in the drinkinpg-water standarde of the Pwbliec Pealth Serviee,

CONCLURION

Aecording to the awvalleble information, it s helieved thot e
eonsiderzble mmber of welle yielding 50 t0 0% ppm each covld e put
down safely in the Tappshannock erea. The water quality should he
patisfactory, and there ampears to be rn ‘emper that Imereasing
mineralization would result from prclonced withirawals,

Mﬁa of selected welle in the Tappahannoek ~ren are’ piven
in table 1, p. 113 well lops in table 2, pe 17-18; and shestoal
analyses in tshle 2, p, 19,
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Coderstromy, D, J., 1954, Giélogy and ground-water resoureses of the.
York-Jamee Peninsule, Va,: U, &, Geol, Sﬁigqy "nter-fupnly:

Peper 1361- (in preparztion),

Dartom, N. H., 1548, The Marlboro clay: Feon, Geology, ve 42, N0e 2,
Pe 154-155,

¥emtworth, C, K,, 1930, fand and gravel Aderosite of the Coastal Plain
of Virginia: Virginia fecl. Survey Bull, 2,
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Thite asnd and shelles » : 2 ol
Blue clay . - 6 o7
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Nenjemoy formetions
Bluck sand
Bard blue clay 115
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3
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Iimestone X
:

Linestone 208 127

53
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”
p
3%

Blaek sgand

' I@?ﬂtoly hard clay
Black sand
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1
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. _ Table 2.~-lops-of wells in the Tappshenmook aree, Virginin—-Comtinued

Well 15, 4 mi. N¥ of Tavpehanmock; Johm As Tutwell--Somtiwued

N
)

Pemmbkey group M)::Q-Cogﬁnod
Aguia .,for&uu, PSR
‘Black asnd

A

Moderately ')iln'pd clay'
Soft cley
Woderately hrrd clay
Red brown clay
Thite sand

Rord elay

4
[ §
TN

!r‘}'_ 5

Thickness

)

ol

%d
e

(foot)
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¢ Gy : ‘hble 2,==logs of wells h the '?‘anpahamock aren, Virginie--Coptimued

Well 16, B. !. !wmt' Teppsharmock (1-3/4 mi, 8SE of Jenkins
Lending) -

(Lop by l. 8. Pqno}.r‘o & Somsj eomlatim by U, €, Ceologiesl furvey)

’ Alf.!.tndo. 113 oot

Thickneess Depnth
(feet) (Pest)

. Coluadbia group (Pleistocens):
Clayey ssnd 12 13
Chesapeake group (Miocens)s
Blve olay | | 28 25

¥hite sandy rhell maxl vith thin roek
et base - 28 173

Pamunkey gyour (Eoceme):

Nanjemoy formations

Black end vhite sand 2 175
Clay with rock ectreaks 25 150
Rard elay 100 250
Red elay 22 e

AQuia formations

Clayey grey asand 20 202
" " Haxd rock H 2074
v Rard blue clay 503 353
: Light to dark hrown clay : 62 415

Mattaponi formation (Paleccene and Unper Oretaceous):

thite to yellow cley 45 A%0
Rard clay } 25 508
Medium sticky red to brown clay 1 520
, | hite eand, water 20 540

Clav ; " . K&A
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Mh 2.-tnn of nul in tho Tappahmnoelr nm, virginh-(‘olunod
Well 18, Onrt.on Brooks, Tappahnnnodt

(tog by M. R, quolds % Sona; com’ationa by U. 8, feclogical Survey)

R ARl ¢ t ‘5 Altitude, 5 feet

Colusbis éréu’p (Pleistocene):
Sandy eltw

Ouuouko gmp (liomo)t
Blue clay '
fhells aad gmv sand
Hlue elqr :
Ehells emd sand

hanc:r group (Boeene):

~ Nanjemoy f@mti;ll
Clay und rock - ,
Black and ?rqy amd
Iimgestone and white gand
Compact elsy |
Limestone
Aerd elay
Imestone
. Compact clay

Black sand
Cccpr.ct clay
Red glq |

T™hickness DNepth
(foet) (Peet)

18 12

&7 ns
2% Rt
113 %
1B o0
19% 179
1 1713
4 125%
18 144
3 1443
18% 1413
3 1632
25 190
2 192
58 | 250
5 258

(Comtinued on next pare)
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(Comtimied on next vatt) 
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W
_ ‘; mm 2.-1'0(3 of wells im tho Tappahannoek area, Virg‘lnh-mﬁnuo&
ot v.u 30, rmm- Carnge; Tappahannoek
(Tog by %, &. Rerrolde & Eoms; correlatiocns by Ue S, (‘.oologieal Surm)
. Mltitude, 35 feet '
| Tuickmess Devth
(foet) . (reet) .
o . Colubis group (Pleictocene)s |
y ‘ 8oil 30 - 0
C!;a_mpukol sroup (Miocene) _
Unleserihed 0 100
Blue elay 2 130
Shells end sand b 171
Pamnkey group (Eocene):
Nenjemoy {ormetion:
Blue eclay 10 VL g
Foek * 123
Soft cley *- us
Send an? roek 3 145
Stone and sand e 150
Baiﬂ‘ clay 9 159 °
‘1;0' sand 2 141
Rock : 29 121
. . ‘Medium clzy | 24 21§
Aq,uiu forastions
Blaek sand 13 2153
&ldéacribed 384 254
!1‘; elay 19 273
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hbh?.—-!ngs of wells in the Tappehammock -res, . ﬂrgiulc-(fcutlluod _
:  Well ‘3, Lunkind Garege: Tappahannoek--Contimued '

Thickness Depth

_ : : - (fest) (fest)
 Pamnkey growp (Eocens)i-—Contimusd :

A A Y ; X Acuid fonationl-?-cotftin_dd XN s P,

| Rock . 2 >34

Black it ° A - Ak 275

Hard cley ' : e - 275
¥edium clay = o e 10' : S5
Hard clay %, L s 08
¥hite eand

Y

. N pg
Dndescribed , . 214



h A TR : Tablo Z,—=Chemical anaiyses o!‘ grovad waters in the Tnepahamc&r nm, Vao
.' umlmm by 0. S, Ceologdeal "urvey, ehemical constituents in parte rer milliom)
VoL ey -. ‘ 5% TFa
Locstiom Tappehamock . Teppehannock Tappakannosk Dumnsville
Depth (foet) | 265 240 515 .10
Bate 7Rl s July 24, 1918 June 19, 1951 Feb, 12, 1921 fus, 23, 1950
< u‘l.im (“) 5 14 ',‘_‘ N T O, -_'.k:"' = 3.2 oty S B
s«uu(n)-------‘--;-,- 159 e s M
Potasaium {K) = = = = = =« = -« - — - e
* Bicarbomete (AC04) - - - - - - 449 190 104 198
,Mmm(cogl---—-o—-h 2 - - -
- we e w ey e - e.?‘ g 8 R
- m.ua.(cf)----.-,---- 2 1.5 2 2
Fluoride (F) - -~ - - - - - - b 2.1 o
Nitrate (H0g) — = - - == <= - | b - 3
. Bardmess g8 CaCly - - = — = - - ©14 13 o 2
“_Desolved solide” - « = « « - « 451 — s s
«Bpeeifie comductance :
(mioromhos at 259C) - - - -~ - - 28e e m
~ ’B - e e - ; - A S e o e ww e - ~an ——— D
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