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Figure 2. The Ground Water Atlas of
the United States consists of an
introductory chapter and descriptive
chapters that discuss the principal
aquifers in 13 multi-State segments.

EXPLANATION
Hydrologic
Atlas Chapter Content Segment number
730-A Introduction and National summary —
730-B California, Nevada 1
730-C Arizona, Colorado, New Mexico, Utah 2
730-D Kansas, Missouri, Nebraska 3
730-€ Oklahoma, Texaa 4
730-F Arkansas, Louisiana, Missiasippi 5
730G Alabarma, Florida, Qeovrgia, Svulh Carolina .
730-H idaho, Oregon, Washington 7
7304 Montana, North Dakota, Scuth Dakota, Wyoming 8
730-~J lowa, Michigan, Minnesota, Wisconsin 9
730-K |llinois, Indiana, Kentucky, Ohio, Tennessze 10
730-L Dslawars, Maryland, New Jeraay, North Carolina, 1
Pennsylvania, Virginia, West Virginia
730-M Connecticut, Maine, Massachusetts, New Hampshirs, 12
New York. Rhode Island, Vermont
730-N Alaska, Hawaii, uerto Rico, U.S. Virgin lslands 13
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EXPLANATION

Avermge annwml pros ipitation
({195 1-80), in inches

~—mss—— Lina of equal average annenl
precipitation (1951--80)—
Intarval, in inchaes, is variabla

Bave modil o or U0 Grdogieal
Surey dighul dun £2,000, 000, 9T

SOALE 47,500,000

I » L.x 1]
¢ * A ONETRN
Figure 1. Average annual
precipitation (195 1-80)is greatest Modified from U.S. Geological Swrvey, 1986,
inthe areas of high altitude on National water summary 1386—Hydrologic
events and surface- water resources: U.S.

Geological Sur vey Water- Supply Paper 2300,

the western side of the segment
506 p.

and near the coast.

03 45 HHR USYRE

EXPLANATION

Awrage asnual ranoff
(1951-40), in inchas

15
20
30

—— #— Linae of aqual average annual
Mnoft (195 1-80)—
Intarval, in inches, is
variable

o0 nwerit o d o U. & Goatopianl

Sorver dgtas dom 12 990 000 W

COALE 17 340,099
o MLSD

¢ % weniosTEW

Fiqure 2. The patterrs of average ModFicd from Gebert, W A, Croczyk, D.J., and
annual runoff from 1961to 1980 are Krug, W R., 1387, Average annual runoff in he
similar to those of pracipitation. United States, 1961-1980: L.S. Geological

Survey Hydrologic Investigations Atias HA-710,
scale 1:7,500,000, 1 sheet.
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Figure 3. Segment 11 inc udes parts of the
Coastal Plain, the Piedmont, the Blue Ridge, the
New England, the Valley and Ridge, the
Appalachian Plateaus, and the Central Lowland
Physiographic Provinces. Two of these
provinees thc Bluc Ridgs and the Reading
Prong, which is part of the New England
Province—are discussed logether because they
have similar geology and hydroiogy.

EXPLANATION
Physiographic provinces
- Coastal Flain
- Piedmont.
- Blue Kxge
E New England
Valley and Ridge
L

Appalachian Plateaus

Central Lowland

Baere
e

Modified from Fenneman, N.M,, and
Johnson, D.W., 1946, Physicaldivisions of | S, S |
the United States: U.S. Geological Survey, ° ® % oMeTEne
scale 1:7,000,000, 1 sheet.
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£
- nd upper Eocane: rocks
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- Cmtaceoas sudimeatary 1oeks

Lover Resaioie sadimeniry 3nd igaeo s rock s

Parmine sad Pesa sytasisn sadimentary mcks
Rississippina sedimestary rocks

Davosins Huough Siarine sadimsatary oeks
Ondovielos thiough Camirisa sdimentary ocks

Cambrine metsvolcanic meks aad Palsom i
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I e v el
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——— Costact
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Modfiedfrom King, PB.,
and Bekman, HM 1974,
Geotogx map of the United

Figure 8. A simplilied geologic map shows the extent of the major rock
Stalss U S Geological

units in Segment 11 Glacial and alluvial daposits in the northern and 4
weslern parts of the segment a‘e not mapped. Survey, scale | 2,500,000,
Isheets
b romaa,

Figure 9. The Paleozoic - ocks
of the A ppalachian Plateaus and the Valley
and Ridge Provinces range fram nearly fiat-lying
o intensely folded They are commonly 1eparated rom
crystalline rocks of the Blue Ridge and the Predmont Provinces by taults.
The sediments of the Coastal Plain Province overlie alder rocks and dip
gently toward the ocean
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Figure 16. The median concentrations of
dissolved chemical canstituents in water
from the sand and gravel aquifers of the
surficial aquifer systen show thatthe
water is a calcium bicarbonate type

(@)

Figure 32. The hydrochemical facies of water in the
Chesapeake aquifer change progressively seaward
from avariable-composition faciesto a sodium
chloride facies. Dissalved-solids concentrations in
the water increase in a seaward direction.

EXPLANATION
Hydochemical facies
Variable co mposition

Calcium plus magnesium
bicarbonate

Sodium bicarbonate i

l: Chesapenke aquifer absent

——z50— Line of equnl dissolved-
so lids concentration—
Interval, in milligrams
per litet, is variable

Sodwum chiornde

Modified from
Roth, DK, Engetke, M.J_, Jr,, and others, 1981, Area 4,
eastern coal province, Pennsyivania, Ohio, and West
Virginia [(Upper Ohio River, Shenango River,
Mahoning River, Beaver River]: U.S. Geoloqlcnl
Survey Water- Rasouvces nvastigations Open-File
Report 81-313, 62 p
Ehlke, T.A, Runner, G.S,, and Downs, $.C, 1982,
Hydrology of Area 9, eastern coal province, West
Virginia {Kanawha River, Coal River, New River, Ek
River): U .S Geological Survey Water Resources
Investigations Open-File Report81-302, 63p.
Herb, W.J, Shaw, L.C_, and 3rown, D.E, 1981a,
Hydroiogy of Area 3, sastern coal province,
Penns ylvania (Lower Allegheny River, Kiskiminetas
River, Mahoning Creek, Redbenk Creek}: U.S.
Geological Survey Water-Resouwrces Investigations
Open-File Report 81-5637,88 p.
—_—___ 1981, Hydrology of Area 5, eastern coal
province, Pennsylvania, Maryland and West
Virgmnia [Youghioheny, anongnhsia Tygart Valley,
and Cheet Rivers]: 11§ Geological Survey Water-
Resources investigations Open- File Report 81-538,
9z
Herb, W J., Brown, D.E, Shaw, L.C, and Becher, A E,
1983, Hydrology of Araa 1, sastern coal province,
Pennsylivania [West Brun(h Susquehanna River,
Sinnemahoning Creek, Upper Juniata River,
Clearfield Creek] U.S Geslogical Survey Water-
Resources Invastigations Open-File Report 82-223,

78p.

Harb, W.J, Brown, £.D. Shaw, L.C, Stoner, J.D, and
Felbinger, J K, 1983, Hyd-ology of Area 2, eastern
coeal province, Pennsylvania and New York [Midd le
Allegheny River, French Creek, Clarion River): U S.
Geological Survey Water-Resouwr ces investigations
Opan.Film Rmpart R2-R47. 93 p

Friel, E A, Enlke, T.A, Hobba, W. A, Ward, S.M,, and
Schuitz, R.A, 1987, Hydrology of Area 8, eastern
coal province, West Virginia and Ohio [Littie
Kanawha River, Hock ing River, Chio River): U.S
Geological Survey Water-Resources investigations
Open- File Report 84—-463,78p.
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Modif ed from L.L. Knobel,
F.H. Chappelie, and Harold
Meisler, U.S. Geological
Survey, written commun 1988
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EXPLANATION
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Data from U.S. Geological Survey
National Water Data Storage and
Retrival System, 1883

Figure 10. Fresh ground-water withdrawals during 1985

generaily were greatest in counties with large populatiors

or with industriss that require large volumes of water.

Data from U.5. Geological 3w veyfilkes, 1990

EXPLANATION
Fresh ground- watar withdrawals during
1985, in milion galions per day Figure 11. Total withdrawals of ground
E== surficilaquifer sysem—320 water wer e about 2.600 million gallons
per day during 1985. The Northern
Northern Atlantc Coastal Plain aquifer Atlantic Coastai Plain aguifer system
sysam—1,029 vielded about 40 percent of the fresh
Piedmontand Biue Ridge aqu fers—634 ground water withdrawn. Aquifers of the
. Piedmont and the Blue Ridge
Valley and Ridgz aquifers—371 Physiographic Provinces were the

Appelachian Plateaus aquifers—282 second most-used aquifers.
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Figure 14. Coarse-grained
glacial deposits commonly are
in bedrock valieys. Some of
these deposits (A) formed at the
ice-bedrock contact, and some
filled cracks or crevasses in the
ice. As theice melted, outwash
deposits of sand and gravel
formed deltas at the ice front or
in glacial lakes and iluvial
valley-train deposits (B)
downstream from the ice front.
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Modfied from Lyford, F.P, 1986, Northeast glacial reg onal aquifer-sysiem
study, in Sun, RJ., ed., Regional aquifer-system analy:is program of the U.S.
Geclogical Survey—Summary of projects, 1378-1984: J.S. Geologica! Survey
Circular 1002, p. 162-167.

a8l 412 Y& HEE.

Figure 15. Recharge to valley-fill
aquifersis from multiple soLrces,
and, during periods of normal
precipitation, is adequate to
maintain aquifer water ievels above
those of streams (A); water moves
from the aquifer tothe stream.
During droughts, discharge by
seepage to adjacent bedrock,
evapotranspiration, and withdrawals
from wells, coupled with a decrease
in recharge, can lower aquifer water
levels until flow isreversed and
water moves from the strear to the
aquifer 1B).

Modfified from Rosenshein, J.S., 1388,
Region 18, Alluvial valleys, in Back,
william, Rosenshein,J. S, and Seaber, PR.,
eds., Hyd-ogeology: Geological Society of
America, The Geology of North America, v.
0-2,p.165-175.
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EXPLANATION

G se of fresh ground-water wvithdravals
during 1985, in percent

Public supply

Do mestic and commercial

- Agricultural
- Industrial, mining, and thermoelectric

Tow! withdrawa!s power
320 miltion gations per day

Modified from U.$. Geological
Survey files, 1980

Figure 17. Most of the freshwater withdrawn
from the surficial aquifer system in Segment
11 during 1985 was used for domestic and
commercial purposes and public supply.

12l 4.14 Surficial CHE&0AM 2F5Y X|5t5 0|&&

Figure 29. The top of the Chesapeake aquifer is
more thar 100 feet above sealevel in central
Virginia and slopes gently to deptas of more than
300 feet bzlow sealevel along the Outer Banks of
North Caralina. The ability of the aquifer to
transmit water is greatest in coastal areas of New
Jersey, Delaware, Maryland, and Rorth Carolina.

EXPLANATION

Estimubted transmissivity of
Chesapenke aquifer based on
aquifer t=sts, geology, and

i 3 in fert sq d

par day
500
1,000
5,000
10,000
20,000

[:] Chesapen ke aquifer absent

— 198 — Top-of-aquifer contour— Shows
altitude of top of Chesapecke
aquifer. Cantour interval 100
feet. Datum is sea leval

Bu o+ repdifiod Trom
U6 Geclogieni Survy™,
G i 12.990.090, .
wn

BOALE +3.000000
soMLES

° 30 KLOMETERS.

Mod ified from:
Meisler, Harold, 1989, Theoccurrence and geochemistry of salty ground water in ths

Nor thern Atlantic Coas tal Plain: U.S. Geo lagical Survey Professional Paper 1404-D,51 p.
Trapp, Henry, Jr., 1892, Hydrogeologic framewark of the Northern Atlantic Coastal Plain in
parts of North Carolina, Virginia, Marylend, Delaware, New Jersey, and New York: U.S.

Geological Survey Professional Paper 1404-G,59p.

Trapp, Henry, Jr., and Meizler, Harold, 1992, The regional aquifer system underlying the
Northern Atlantic Coastal Plain in parts of North Carolina, Virginia, Maryland, Delaware,
New Jersey, and New York—Summary: U.S. Geologizat Survey Professional Paper
1404-A, 33p.

wWinner, M.D, Jr., and Coble, R.W ., 1936, Hydrogeo log iz framework of the North Carolina
Coaestal Plain aquifer system: U.S. Geological Survey Professional Paper 1404-1.

- 306 -



x|55 22}

Figure 30. Before ground-water withdrawals
began, water movec through the Chesapeake
aquifer mostly along short flow paths from
high to low altitudes and discharged to
streams. Some of the water, however, moved
along longer flow paths and discharged to
estuaries, sounds, and the Atlantic Ocean.

EXPLANATION

Limit of Chesapaenke
aquifer

—so— Potentiometric contour—
Shows attitude at
which water level
would have stood in
tightly cased wells
before development.
Conwurinterval, in
feet, is variable.
Datum issea level

=p Direction ofground- water
movement

v 3
U.& Qealoghal Surse s { ¢
digl e 12960,000, {
[t ..

SOALE $5.000,000
somMLE®

Mod ified from Leahy, P.P.,, and Martin,

Mary, 1993, Geohydrology and
simulation of ground-water flow in the
Norther n Atlantic Coastal Plain aqu ifer
system: U. S, Geological Survey
Professional Faper 1404-K,81 p.
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° 20 1LOMETERS

(b)

2! 4.15 Chesapeake CHE%0| CHe Scatds BEg 2 X|54-/8 H2.
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” Relief and average annual rainfall (1941-1970)
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g Nydrograph #e.3 of a confined Chalk well st Smesthem Hall Cattages (TLBABAY0) from Jessary 1971 to December 1979,
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