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EXPLANATION OF SYMBOLS

D @ Domestic well
I @ Irrigation well
N @ Industrial well )
P @ Production well, public supply
3 @ Stock well
@ Test weil
@ Irrigation pond or ditch
4 Sand-gravel pit
A - active

Ab - abandoned
R - reclaimed

=3

-~ Station for recording precipitation
A Unconformity

50— Thickness of water-table (unconfined)
s aquifer, in feet {dashed where uncertain)

Dam

Drainage area upstream
of dam (square miles)

Area of impoundment Normal capacity of
(acres) impoundment (zcre-feet)

¢l: Columbia aquifer
mm : Minor Mioccene aquifer
fred : Frederica aquifer
fedi : Federalsburg aquifer
chs : Cheswold aguifer
Mel5-29 : Well number

@ Landfill, ahandoned

Aquifers or sandy zones

Sewage Treatment Plant

Maxirhun: discharge capacity,
MGD
Average discharge, MGD (1981)

HYDROGEOLOGIC CROSS-SECTION
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SPECIFIC CAPACITY, TRANSMISSIVITY,
OF HIGH YIELDING WELLS

AND ESTIMATED TRANSMISSIVITY
IN THE MILFORD AREA

Specific Period Estimated
Well Well Aquifer Capacity Pumping Yiekd Transmissivity Transmissivity
Use {gpm/ft.) {hours) {gpm) (ft/day) (ft*/day)

1.e23-3 I Columbia 9 —_— 200 1,900
Le23-4 I Columbia 11 -~ 400 2,300
L.e25-3 I Cotumbia 26 1 300
Le3b-7 I Columbia 3 8 1,000
Leb2-3 1 Columbia 18 2 300
Led3d-5 1 Columbia 14 1 400
Mell-a I Columbia 64 2 1,209 13,000
Mel2-2 1 Columbia 56 1 1,016
Me24-6 P Columbia 29 6.5 524 5,600
Me24-9 i Columbia 16 28 700
Med2-2 1 Columbia 45 8 500
Me34-4 I Columbia 30 6 700 6,000
Mf11-6 P Columbia 25 48 308 5,900
Mf2t-1 1 Columbia 15 — 180 3,600
MIf22-4 I Columbia 80 _— 1,041 16,000
Le34-2 I Columbia & 9.4 3 750 .

Minor Miocene
Led3-4 1 Columbia & 15 - 400

Frederica
Le3i-3 1 Minor Miocene 8.7 4 550
Lebd-3 T Minor Miocene 3.4 & 280 1,400
Leb5.-9 N Minor Miocene 12.1 8 400
Leld-8 I Minor Miocene & 14 8 740

Frederica
Mel5-3 P Frederica 5.6 12 346
T.055-5 P Federalsburg 4 8 480 1,250
Mel5-29 T Piney Point 0.24 3 27

THEORETICAL DRAWDOWNS ARO

UND SELECTED PUMPING WELLS
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T = 1,250 ft*/day
S = 0.0003 (assumed)
40 Q ~ 308 gpm
(modified from Sundstrom
50 and Pickett, 1969)
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10 100 1,600 16,000 100,000
' Distance From Pumping Wel! in Feet

T = transmissivity
8 = coefficient of storage
Q = discharge

KEY TO CROSS-SECTION
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COLUMBIA FORMATION

Sand, fine to coarse, and gravel, tan, yellow, white and
brown; some silt and clay. Thickness ranges from 10 ft. to
105 ft. The saturated sandy portions of the formation
form the Columbia aquifer {unconfined).
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CHESAPEAKE GROUP

Silt, gray and bluish-gray, shell beds, beds of fine to
mediwm sand and silty sand. Three areally persistent
sandy zones of variable thickness oceur in the Milford
area and are referred to as the Frederica aguifer (fred),
Federalshurg aquifer (fedl), and the Cheswold aquifer
{chs). Several thin sandy zones classified as minor Mio-
cene aquifers (mm) occur above the Frederica aquifer.
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PINEY POINT FORMATION

Sand, glauconitic, medium to fine, green, silty; becomes
siltier with depth. Formation becomes progressively fin-
er-grained from northwest to southeast across the map
area. Poor water-yielding properties in the map area.

Tpa

PAMUNKEY FORMATION

-Biit and clay, dark gray and green, slightly glaueonitic
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DELAWARE GEOLOGICAL SURVEY

GEOHYDROLOGY OF THE MILFORD AREA
HYDROLOGIC MAP SERIES, NO. 4

DISCUSSION

The Columbia Formation and, in some locations, subcrop-
ping sands of the Chesapeake Group, comprise the water-table
{unconfined) aquifer. This aquifer receives recharge from pre-
cipitation and not only provides large quantities of water to
wells, but also provides a source of recharge to underlying
aquifers and baseflow to streams. Water levels in the unconfined
aquifer range from 2 to 20 fest below land surface with yearly
maximum fluctuations of about 8 to 10 feet. Saturated thickness,
or thickness of water-bearing sands, ranges from 10 to 90 feet and
averages about 50 feet. Specific capacities determined from tests
on high yielding wells (irrigation and public supply wells) range
from 9 to 80 gpm/ft of drawdown. Yields usually exceed 500 gpm
and may exceed 1,000 gpm for short periods of time. Transmis-
sivities vary greatly, reflecting local variations in lithology and
saturated thickness. The aquifer is rated good to excellent in
water-yielding capabilities.

The quality of water in the water-table aquifer is generally
good. However; becanse the aquifer is either exposed or near the
surface, and is usually quite permeable, it is highly susceptible to
contamination. Many shallow wells in several areas have been
abandoned because of ground-water contamination caused by
excessive concentrations of nitrate.

Several discontinuous thin sandy zones within the Miocene
age Chesapeake Group have been mapped in the area. A few
public wells and many domestic wells are completed in these
minor Miocene aquifers. Specific capacities determined from
tests in two wells average 4.4 gpm/ft of drawdown and the
transmissivity averages 1,440 ft*/day. The highest vields
expected, based on available drawdown and caleulated hydraulic
characteristics, will probably not exceed 200 to 400 gpm. These
aguifers are rated fair in water-yielding capabilities.

The Frederica aquifer occurs above the Federalshurg
aquifer and is separated from it by a silty and clayey interval
which in some areas is only 20 to 30 feet thick. The thickness of
the Frederica aquifer in the Milford area ranges from 2 to 44 feet.
Specific capacities vary from 0.5 to 5.6 gpm/ft of drawdown;
yields range from 10 to 400 gpm. This aquifer supplies water for
public, domestic, irrigation, and food and poultry processing at a
rate exceeding 1 MGD (million gallons per day) in the Milford
area. Continuous pumping from this aquifer during the past 30 to
40 years has caused declines in water levels of several tens of feet,
Consequently, further development of the Frederica aquifer in
this area will probably require readjustment of both well
locations and pumping rates. This aquifer is rated fair to good for
wells yielding greater than 200 gpm.

The Federalsburg aquifer, a sandy unit of variable thick-
ness (6 to 38 feet) occurs between the overlying Frederica aquifer
and the underlying Cheswold aquifer. Water vields from wells
constructed in this aquifer range from 10 to 400 gpm. The
transmissivity and permeability of the aquifer are generally low
in the Milford area. Hypothetical long-term pumping scenarios
developed by Sundstrom and Pickett (1969) indicate that yields
from properly spaced wells will not exceed 300 gpm and many
will, in fact, have yields less than 100 gpm. This acuifer is rated
fair for well vields greater than 200 gpm.

The Cheswold aquifer occurs at depths ranging from 340 to
380 feet below land surface. In the Milford area, the estimated
transmissivity of the aquifer is 800 ft*/day. The water-yielding
properties appear to be poor to fair. Yields from properly located

and shelly. Y ¥ wells will probably not exceed 50 to 100 gpm.
Deeper permeable units are brackish and not usuable for
potable water supplies.
HYDROGRAPH, WELL Md22-1, COLUMBIA FORMATION
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Note: Well Md22-1 is located approximately 6.5 miles WSW of Milford at latitude 38°53'10” and longitude 75°3313". Geologic and hydrologic
conditions at well Md22-1 are similar to those in the study area.

MONTHLY PRECIPITATION AT MILFORD
(1967-1981) NOAA STATION 5915
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CHEMICAL COMPONENTS IN GROUND WATER

Columbia Frederica Federalsburg Cheswold Piney Point.
aquifer aquifer aguifer aguifer Fm.
Na 10/16 7/5 11/1 198/1 690/1
Total Fe .4/19 2/5 - 0.3/1 1.5/
al 11.5/15 9/4 10/1 64/1 535/1
F «0.1/56 <0.1/4 0.1/1 0.3/1 0.7/1
HCO, —_ 190/3 — 445/1 650/1
NO, 10.4/25 2/5 — 0.3/1 3.4/1
TDS 103/3 176/3 205/1 587/1 1920/1
pH 5.9/26 7.3/4 7.8/1 8.6/1 8.9/1

Milligrams per liter/no. of samples.

Analyses based on more than one sample represent average concentrations.
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