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Length 
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HYDROGEOLOGY OF THE TRIASSIC ROCKS 
OF MARYLAND 

by 
L. J. Nutter 

ABSTRACT 

The rocks of the Newark Group of Late Triassic age occur in the northern and western parts of 
the Frederick Valley in Frederick and Carroll Counties and in the western part of Montgomery County. 
These consolidated bedrock aquifers consist of a complex interbedded sequence of arkosic sandstone, 
shale, siltstone, and quartz-pebble and limestone-pebble conglomerate. 

Water is stored in and transmitted through joints, faults, and bedding-plane partings in the rock 
and, to a limited extent, in interstitial pore space in the weathered rock mantle; the primary pore space 
in the rock has been almost eliminated by compaction and cementation. The Triassic-rock aquifers are 
a reliable source of water for domestic, farm, and small commercial use; only 6.5 percent of the wells 
inventoried yield less than 3 gallons per minute (0.2 litre per second). Ground-water supplies sufficient 
for most commercial and light industrial use can be developed under favorable hydrogeologic conditions. 

Several factors affect well yields, the most important of which include: geologic structure (occur
rence of joints and faults), topographic position, lithology, and well depth . Topography is to a large 
extent controlled by the geologic structure because the stream network tends to be aligned along major 
joints and faults; therefore, wells drilled in valleys or draws are more likely to intersect water-bearing 
fractures than are wells drilled on hilltops. The lithology is also an important factor influencing the 
yield of wells. The limestone-pebble conglomerate contains many of the highest yielding wells in the 
study area because solution along joints and bedding-plane openings has substantially increased the per
meability. Sandstone and conglomerate beds are likely to yield more water to wells than are shale and 
siltstone beds, mainly because joints tend to be more closely spaced in sandstone and conglomerate. 
Water-bearing zones in the Triassic-rock aquifers can occur at depths of 500 feet (150 metres) or 
more, so it is important to drill wells at least 300 or 400 feet (90 or 120 metres) deep when maximum 
yields are sought. 

The water in the Triassic-rock aquifers is generally of good chemical quality; the most common 
water-quality problems are excessive concentrations of iron, manganese, and nitrate, and low pH. The 
nitrate concentration in ground water underlying some older communities having small lots and fairly 
shallow wells constitutes a potential health hazard, particularly if wells are inadequately constructed. 
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INTRODUCTION 

PURPOSE AND SCOPE 

This 2-year study was a segment of a con
tinuing investigation of the hydrogeology of the 
consolidated rocks in Maryland by the U. S. Geo
logical Survey in cooperation with the Maryland 
Geological Survey. The purpose of the study was 
to evaluate the Triassic rocks as a source of water. 

The relationship between the water-yielding 
properties of the Triassic rocks and lithology, 
faulting, jointing, topography, and well depth 
were studied. Special emphasis was placed on 
evaluating the potential for developing moderate
ly large ground-water supplies in those parts of 
the study area where the need for water is likely 
to increase substantially in the next few years 
owing to suburban development. 

METHODS OF INVESTIGATION 

During the study, an inventory of 265 wells 
was made (tables 1-3); chemical analyses of 
water samples from 28 wells are listed in table 4 
along with 10 chemical analyses from previous 
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Figure l.-Location of study area. 
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studies . Well data from previous studies (Meyer, 
1958; Dingman and Meyer, 1954; Nutter, 1973) 
were used in evaluating the factors influencing 
well yields, but these data are not included in 
tables 1-3. Tables of well records (tables 1-3) 
and the table of chemical analyses (table 4) are 
in the Appendix. 

Two test wells were drilled during the stUdy. 
A 692-ft (211-m) test well was drilled east of 
Taneytown in Carroll County to determine the 
water-bearing properties of the basal quartz
pebble conglomerate of the New Oxford Forma
tion. An 885-ft (270-m) test well was drilled near 
Dickerson in Montgomery County to determine 
the water-bearing properties of coarse-grained 
arkosic sandstone and limestone-conglomerate 
beds. Aquifer tests were analyzed from eight 
wells to determine the transmissivity and storage 
coefficients; hydraulic conductivity and effective 
porosity were measured for several outcrop and 
core samples of residuum and bedrock. In addi
tion, geophysical logs were run on about a dozen 
wells to determine the lithology and depth of 
water-bearing zones; commercial logs were run 
in one test well permitting an estimation of the 
effective porosity. Several cores drilled at the 
site of a proposed sewage treatment plant near 
Dickerson were examined. 



Ground-water pumpage data were assembled 
from major users, and estimates of domestic and 
farm use were made using population statistics. 
Detailed studies of the occurrence of nitrate in 
ground water were made at four sites in Frederick 
County. Water samples collected at these sites 
were analyzed for nitrate, chloride, specific con
ductance, total coliform, and fecal coliform. 

GEOGRAPHIC SETTING 

This report covers the area underlain by 
rocks of Triassic age in Maryland (fig. 1). This 
ar ea occupies parts of Frederick, Carroll, and 
Montgomery Counties in central Maryland and 
is referred to as the Triassic Lowland. Triassic 
rocks underlie about two-thirds of the area of 
the Frederick Valley, the remaining area being 
underlain by Cambrian and Ordovician lime
stones. The study area is primarily drained by 
the Monocacy River and its tributaries, except 
for the Triassic Lowland in Montgomery County 
which is drained by Seneca Creek and a few other 
small streams that flow into the Potomac River. 
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Figure 2.-Mean monthly precipitation at Frederick, 1876-
1960. 
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CLIMATE 

The climate in the study area is temperate 
and moderately humid. The mean annual tempera
ture is about 54 0 F (12.20 C), and the mean an
nual precipitation is about 40 in (1,016 mm). 
The precipitation is fairly evenly distributed 
throughout the year, but is generally greater in 
the late spring and summer months (fig. 2). 

WELL-LOCATION SYSTEM 

Wells in Maryland are identified and may be 
located on the basis of a numbering system 
adopted by the Maryland Geological Survey. The 
first 2 to 4 letters of the identification number are 
the county prefix; for example, for Montgomery 
County the prefix is Mont, for Frederick County 
the prefix is Fr, and for Carroll County the pre
fix is Car. E ach county has been divided into 5-
minute quadrangles of latitude and longitude. 
Each quadrangle, from north to south, is desig
nated by an upper-case letter, and west to east 
by a lower-case letter. The wells are numbered 
in chronological order within the 5-minute quad
rangle. Thus, Fr-Bd 14 is the 14th wen inventoried 
in the Bd 5-minute quadrangle of Frederick 
County. 
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GEOLOGIC SETTINGI 

TRIASSIC BASINS IN EASTERN NORTH AMERICA 

The Triassic rocks exposed in the Frederick 
Valley in Frederick and Carroll Counties and in 
western Montgomery County are part of a series 
of disconnected basins which extend from Nova 
Scotia southward at least to Georgia. These basins 
contain rocks of fairly similar lithologic char
acter, and they are broadly parallel to the geologic 
structure of the older rocks that surround them. 
One margin of most of these basins is typically 
down-faulted, forming a halfgraben, and the sedi
ments deposited in these basins thicken and dip 
toward the faulted margin. In most of these Trias
sic basins, the rocks have been intruded by dia
base dikes and sills, and in several basins strata 
are interbedded with basalt flows. The sedimen
tary rocks and interbedded lava flows of Triassic 
age in the eastern United States and Canada are 
collectively referred to as the Newark Group, for 
exposures in the Newark, N. J. area. 

The largest of these basins, the Newark
Gettysburg basin, extends from the New York 
City area to Frederick, Maryland. The northern 
part of the outcrop area of Triassic rocks in 
Maryland is part of this large basin; the Triassic 
rocks which crop out south of Frederick and in 
western Montgomery County are the northern
most part of the Culpeper basin which extends 
to near Charlottesville, Va. (fig. 3). 

TRIASSIC BASINS BENEATH 
COASTAL PLAIN SEDIMENTS 

Several Triassic basins covered by Coastal 
Plain sediments have been located by deep drill
ing and inferred by geophysical surveys (Bayley 
and Muehlberger, 1968). In Maryland, at least 
two Triassic basins have been located by explora
tory tests. In Prince Georges County on the west
ern shore of the Chesapeake Bay, several deep 
test wells were drilled for the Washington Gas 
Light Company to determine the feasibility of 
storing natural gas underground. Six of these 
test wells penetrated arkosic sedimentary rocks 
of probable Triassic age beneath Cretaceous and 
Tertiary sediments (Mack, 1966, p. 75; Jacobeen, 
1972, p. 7). Three exploratory tests drilled by 
oil companies on the Eastern Shore of the Chesa
peake Bay penetrated probable Triassic sedimen
tary rocks beneath Cretaceous sediments (Ander
son, 1948). 

1 The stratigraphic nomenclature used in this report is 
that of the Maryland Geological Survey and ?oes not 
necessarily follow the usage of the U. S. GeologlCal Sur
vey. 
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NEWARK GROUP 

Depositional Environment 

The sediments of the Newark Group were 
deposited by streams discharging into the down
faulted basins from nearby uplands. The frequent 
crossbedding, the presence of mud cracks, frag
ments of wood, vertebrate tracks, and the pre
dominant red color of the sediments, all indicate 
continental conditions at the time of deposition. 
Many of the coarse clastic deposits, especially the 
conglomerates, were deposited in large alluvial 
fans a long the foot of steep escarpments which 
formed along the major fault zones. 

The Newark Group in Maryland is divided 
into two formations: the basal New Oxford For
mation and the overlying Gettysburg Shale. The 
outcrop area of the Gettysburg Shale is limited 
to northeastern Frederick County and is much 
smaller than that of the New Oxford Formation 
(fig. 4) . 

New Oxford Formation 

The New Oxford Formation contains pre
dominantly red and gray arkose and arkosic sand
stone with subordinate amounts of red shale and 
siltstone as well as basal conglomerate. The com
position of the basal conglomerate varies but is 
mostly a quartz-pebble conglomerate north of 
Frederick (Newark-Gettysburg basin) and a lime
stone-pebble conglomerate south of Frederick 
(Culpeper basin). Some limestone-pebble con
glomerate crops out in Montgomery County sev
eral hundred feet stratigraphically above the base 
of the New Oxford Formation. 

The basal limestone-pebble conglomerate is 
composed of Paleozoic limestone pebbles and scat
tered quartz pebbles enclosed in a matrix of fine 
gray to red limestone and calcareous red shale 
containing grains of quartz (Stose and Stose, 
1946, p. 85). It can be sawed and polished and has 
been quarried as an ornamental stone, known as 
"Potomac marble." 

The quartz-pebble conglomerate is composed 
of quartz and gneiss pebbles and cobbles enclosed 
in a matrix of sand-size particles of feldspar and 
quartz and fine red shale (Palmer, 1949, p. 7). 

Several cores were drilled by a consulting 
firm at the site of a proposed sewage treatment 
plant near Dickerson, and a few of these cores 
were examined. Two of the cores contained ir
regular "blobs" of calcium carbonate material, 
and one core contained a 10-ft (2.5-m) thick bed 
of light-gray calcarenite containing abundant 
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quartz grains. This calcium carbonate material 
may be caliche (Juergen Reinhardt, oral commun., 
1974), somewhat similar to deposits described by 
Marine and Siple (1974) from cores recovered 
from a buried Triassic basin in South Carolina. 

The thickness of the New Oxford Formation 
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is estimated to be 4,500 ft (1,370 m) (Stose and 
Stose, 1946, p. 86) . A thousand ft (305 m) of 
New Oxford Formation was penetrated in an oil 
test (Car-Bb 38) in Carroll County and in a water 
well at the Pepco Power Plant near Dickerson in 
Montgomery County (Mont-Cb 29) . 



Gettysburg Shale 

The Gettysburg Shale is composed predomi
nantly of red silty shale with subordinate amounts 
of soft red sandstone and red siltstone. The rather 
indefinite base of the Gettysburg Shale is placed 
where light-colored sandstones and arkoses of 
the underlying New Oxford Formation give way 
to shales that are uniformly red (Stose and Stose, 
1946, p. 86) . 

In some areas near the Triassic border fault, 
especially in the vicinity of Thurmont, a lime
stone-pebble conglomerate lithofacies crops out. 
This unit is frequently concealed by mountain 
wash, a colluvial deposit of Quaternary age con
taining clay, sand, pebbles, and boulders . The ex
tent of the limestone-pebble conglomerate unit is 
not accurately known, although it is certainly 
limited to a fairly small area. It is composed of 
limestone pebbles enclosed in a matrix of red 
sandy limestone and red calcareous shale and is 
interbedded with beds of red calcareous shale. 
An excellent exposure of this unit is in an aban
doned quarry north of Moser Road on the east 
side of Hunting Creek near Thurmont. 

The thickness of the Gettysburg Shale is esti
mated to be 5,000 ft (1,520 m) (Stose and Stose, 
1946, p. 87). 

Diabase dikes and si ll s intrudi ng Newark Grou p 

Several diabase dikes and three fairly large 
sills intrude Triassic rocks in Maryland. These 
dikes and sills postdate the deposition of the 
Newark Group. The location of the dikes is, in 
many places, marked by low ridges, but where 
there is no obvious topographic expression, they 
can be mapped by the abundant rust-colored 
boulders and cobbles of diabase at the surface. 

The diabase in the dikes is composed of green 
feldspar crystals in a dark groundmass of augite. 
The medium-crystalline diabase is greenish-gray, 
and the fine-crystalline rock is nearly black. The 
sills are more coarsely crystalline than the dikes 
and are composed of elongate grayish plagioclase 
feldspar crystals enclosed in a groundmass of 
pyroxene. 

The rocks of the Newark Group adjacent to 
the dikes and sills have been metamorphosed by 
the heat that accompanied the intrusion of the 
molten rock. The thickness of the zone of altera
tion, referred to as the baked zone, is in general 
proportional to the thickness of the dike or sill. 
The zone is more than half a mile wide adjacent 
to the sill northeast of Emmitsburg, whereas it 
is only a few feet wide adjacent to some of the 
smaller dikes. 
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Geologic structure of the Newark Group 

General f eatures,' The Triassic rocks in 
Maryland are ti lted gently to the northwest and 
west and are broken by several normal fau lts. 
A major fault (Triassic border fault), having 
several hundred feet of displacement, bounds the 
Triassic rocks on the west. However, Faill (1973, 
p. 725) interprets the Newark-Gettysburg basin 
in Pennsylvania to have developed by simple 
downwarp rather than by faulting. 

The dip of the Triassic rocks in Carroll and 
Frederick Counties averages about 20 ° NW but 
ranges between 5 ° and 40 0, and the strike is gen
erally northeast. In Montgomery County, the dip 
averages about 10 ° W but ranges between 5° and 
20 °, and the strike is generally north. Reversals 
of regional northwest dip are rare, but Palmer 
(1949, p. 23) mapped reversals in a few places. 
Most of the dip reversals are found in the vicinity 
of Keymar and south of Taneytown. Near Key
mar, the base of the New Oxford Formation is 
bent into a gentle fold apparently resulting from 
drag against a sizeable normal fault. In addition, 
the regional dip is altered by the two large dia
base sills north of Emmitsburg causing the rocks 
for a distance of 4 or 5 mi (6 or 8 km) from the 
intrusions to dip north (Palmer, 1949, p. 23) . 

Faults,' The Triassic border fault bounding 
the Triassic rocks on the west is the most im
portant structural feature of the Triassic Low
land. Stose and Stose (1946) and Jonas and Stose 
(1938) mapped two nearly parallel faults along 
the eastern slope of Catoctin Mountain, the east
ern fault being referred to as the Triassic border 
fau lt . The fault to the west of the Triassic border 
fault (Jonas and Stose, 1938) separates the 
Harpers Formation from the stratigraphically 
older Weverton and Loudoun Formations. How
ever, Whitaker (1955) maps no Loudoun near 
the border fault and considers the contact between 
the Harpers and the Weverton on Catoctin Moun
tain to represent the normal stratigraphic se
quence, thus eliminating the necessity for a fault . 
The latter explanation (shown on fig. 4) seems 
more reasonable because it requires less faulting. 

In the area between Catoctin Furnace and 
Mount St. Marys, Stose and Stose (1946, p. 89) 
show a main fau lt between the Harpers Forma
tion and the Frederick Limestone and a possible 
branch fault between the Frederick Limestone 
and the Gettysburg Shale. Whitaker (1955) saw 
no evidence for the main fault mapped by Stose 
and Stose and has placed the border fault between 
the Frederick Limestone and the Gettysburg 
Shale (fig. 4). The author agrees with Whitaker's 
interpretation, but recent well data indicate that 
the trace of the fault between Catoctin Furnace 
and Thurmont should be moved to the west about 



0.25 mi (0 .4 km). Well records are very useful 
for mapping the geology in the area adjacent to 
Catoctin Mountain because the bedrock is fre
quently covered by colluvium. 

Several of the normal faults mapped in the 
Triassic seem to be based on rather tenuous evi
dence, for example, those near Taneytown and 
Keymar (fig. 4). Individual marker beds to prove 
displacement are rare and where present, have 
limited lateral extent. 

Numerous moderately dipping synthetic 
faults and associated steeper dipping, less nu
merous antithetic faults have been nlapped in 
the northern Frederick Valley (Palmer, 1949, p . 
32). These faults commonly have only a foot or 
two displacement, and apparently represent ad
justment to the dislocation along the major border 
fault to the west. Repetition by normal faulting, 
both by the small synthetic and antithetic faults 
and by other faults of larger displacement, has 
an important bearing on the calculated strati
graphic thickness of the Tr iassic rocks. It is prob
able that they are not as thick as the 25,000 to 
30,000 ft (7,600 to 9,100 m) calculated by con
sidering the dip and width of outcrop. 

Joints,' Joints are planes of separation be
tween two rock masses where little or no dis
placement has occurred parallel to the plane. A 

series of parallel joints constitute a set, and in 
most areas there are two or more sets, forming 
a joint system. 

In the Triassic rocks of the Frederick Val
ley, three joint sets are prominent and a fourth 
set is somewhat obscure (Palmer, 1949, p. 25). 
A set of nearly vertically dipping joints parallel 
to the strike of the bedding (strike joints) is 
probably most persistent, being found at nearly 
all outcrops. Another somewhat less prominent 
set usually strikes between N45 °W and N600W 
and dips steeply eastward. A third set strikes 
nearly east-west and cannot be observed at all out
crops. The three joint sets just described consti
tute a genetically related group which apparently 
is the result of shearing (Palmer, 1949, p. 25). 

The fourth set of joints in the Newark Group 
is well defined and strikes approximately north
south. This prominent joint set apparently re
sulted from tension and postdates the other three 
sets described. The north-south tension joints are 
parallel to the diabase dikes in the Frederick Val
ley. These joints apparently offered the path of 
least resistance to the intrusion of the diabase 
because the tension tended to cause some separa
tion of the rocks on the opposite sides of. the 
joint planes. 

GROUND-WATER HYDROLOGY 

GENERAL HYDROLOGIC PRINCIPLES 

Ground water is the water beneath the land 
surface in the zone of saturation-the zone where 
all the openings or interstices in the rocks or 
weathered mantle are filled with water. Above 
the upper surface of the zone of saturation (water 
table), the interstices are partly filled with water 
and partly filled with air. 

Precipitation, the source of all ground water 
in the study area, is an element in the vast circu
lation system of the waters of the earth known 
as the hydrologic cycle. Water evaporates from 
the oceans and the land and becomes part of the 
atmosphere until it falls as rain or snow on the 
land or into the oceans. Some of the water falling 
on the land returns to the sea as surface runoff, 
some of it enters the soil zone and is transpired 
by plants, and some of it percolates downward 
to the zone of saturation. The ground water flows 
at a slow rate through the rocks, discharging 
through springs or seeps into streams; the streams 
eventually complete the cycle by returning the 
water to the ocean. 

The porosity of a rock or soil is a measure 
of the interstitial space and is expressed as the 
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percentage of the total volume of the rock or soil 
occupied by interstices. The capacity of an aquifer 
to store water is a function of its porosity. If the 
porosity originated when the aquifer was de
posited or emplaced, it is termed primary poros
ity; if the porosity formed later as a result of 
jointing, faulting or weathering, it is termed 
secondary porosity. In consolidated sedimentary 
rocks, much of the primary pore space has been 
filled by compaction and cementation; thus, the 
available porosity is largely of secondary origin. 

Water in an aquifer may occur under either 
unconfined (water-table) conditions or confined 
(artesian) conditions. In an unconfined aquifer 
the ground-water body is free to fluctuate in re
sponse to recharge to or discharge from the aqui
fer. Under confined conditions the water in an 
aquifer is confined under hydrostatic pressure 
beneath a relatively impermeable bed or layer of 
rock. In cased wells tapping a confined aquifer, 
the water level rises above the confining layer to 
a level called the potentiometric surface. When 
the potentiometric surface of an aquifer pene
trated by a well is above the land surface, the 
well flows. 

The capacity of a rock or soil to yield water 



to wells is determined by its permeability or 
hydraulic conductivity, a measure of the ease of 
movement of water through a rock or soil under 
a hydraulic gradient. The permeability is gov
erned chiefly by the number, size, shape, and de
gree of interconnection of the primary and sec
ondary openings. The U. S. Geological Survey has 
adopted the term intrinsic permeability to refer 
to the property of the medium alone to transmit 
a fluid and hydraulic conductivity to include the 
properties of natural ground water that affect its 
ease of movement (Lohman, 1972, p. 5). 

The transmissivity (T) indicates the capacity 
of an aquifer to transmit water through the en
tire thickness of an aquifer. It is defined as the 
rate at which water of the prevailing kinematic 
viscosity is transmitted through a unit width of 
the aquifer under a unit hydraulic gradient (Loh
man, 1972, p. 6). 

The storage coefficient (S) describes the ca
pacity of an aquifer to store water. It is defined 
as the volume of water an aquifer releases from 
or takes into storage per unit surface area of the 
aquifer per unit change in head (Lohman, 1972, 
p. 8). The storage coefficient for unconfined aqui
fers is virtually equal to the specific yield, pro
vided gravity drainage is complete. 

The transmissivity and storage coefficient are 
commonly determined by means of aquifer tests. 
However, there are several problems, discussed 
in a later section of this report, involved in esti
mating and using T and S values based on aquifer 
tests in the Triassic-rock aquifers. 

OCCURR ENCE AND MOVEMENT 

Ground water in the study area occurs in 
joints, faults, and bedding-plane partings in the 
rock and in some places in the interstitial pore 
space in the weathered rock mantle (residuum) 
below the zone of saturation. The interstitial pore 
space in the residuum formed as a result of 
weathering, mostly above the zone of saturation 
and within the zone of fluctuation of the water 
table. Some weathering-produced intergranular 
porosity also forms adjacent to joints, bedding
plane partings, and faults through which water 
moves. In the limestone-pebble conglomerate, solu
tion along some joints and bedding planes has 
greatly increased the porosity and permeability. 

The primary porosity that originally existed 
in the rocks has been a lmost eliminated by com
paction and cementation; it is probably an in-

Table 5.-Porosity and Hydrau lic Cond uctivi ty Data, Triassic-rock Aquifers. 

Effective Hydraulic 
Depth porosity conductivity Sample 

Location (ft) (percent) (ft/ d) Description number 

Laboratory results,' 

U.S. 15 and Devilbiss Rd. 
Frederick Co. 0- 0.5 42 4.6 X 10-2 Residuum 72MD36 

Do 0.5- 1.0 24 3.6 X 10-1 Do 72MD35 
Do 1.5-2.0 28 1.3 X 10-1 Do 72MD34 

U.S. 15 north of Liberty 
Rd . 4.0 7.6 2.8 X 10-4 Arkosic 72MD42 

sandstone 
(chunk) 

Thomasville, Pennsylvania 333 0 impermeable Arkosic 72MD43 
at 234 psi sandstone 

(core) 
Do 373 0.23 3.03 X 10-5 Siltstone 72MD44 

(core) 
Geophysical log analysis,' 

Dickerson, Montgomery Co. 210 6 Sandstone 
Do 320 3 Do 
Do 426 1 Do 
Do 694 1 Arkosic 

sandstone 
Do 830 <1 Argillaceous 

limestone 
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significant factor in ground-water occurrence and 
movement. The few available data indicate that 
the primary porosity of the rocks of the Newark 
Group is less than 5 percent in most cases, but 
occasionally the interstitial pore space may be 
sufficient to store and transmit appreciable quan
tities of water. Table 5 contains some of the few 
data available on porosity and hydraulic conduc
tivity of Maryland Triassic rocks. 

HYDRAULIC PROPERTI ES 

The transmissivity and storage coefficient of 
an aquifer are normally determined by running 
aquifer tests in which a well is pumped at a con
stant rate and the drawdown is measured in the 
pumped well and in one or more observation 
wells. These data are used to construct time ver
sus drawdown graphs from which T and S are 
computed. 

The equations developed to compute T and S 
are based on several assumptions, including an 
isotropic and homogeneous aquifer. Because the 
Triassic-rock aquifers store and transmit water 
in a complex fracture system, substantial devia
tion from these assumptions is to be expected. In 
consequence of the anisotropic and nonhomogene
ous nature of the Triassic-rock aquifers, the cone 
of depression caused by pumping a well is typi
cally highly elongated in the direction of the 
strike of the bedding or the major joint set. Con
sider the hypothetical case of an observation well 
penetrating a fracture system in poor hydraulic 
connection with the fract ure system penetrated 
by the pumped well. Under these conditions the 
observation well would experience little draw-

down, and the computed T would be erroneously 
high. Conversely, if an observation well and the 
pumped well penetrate the same major fracture, 
the cone of depression would be highly elliptical 
along the strike of the fracture, and the computed 
T would be low. 

Nevertheless, several aquifer tests have been 
run in the study area, and these data can be use
ful if they are applied with caution. Accordingly, 
table 6 contains a list of hydraulic coefficients 
from several aquifer tests in the Triassic-rock 
aquifers. The transmissivities listed in column 2 
are based on evaluation of the aquifer tests, 
whereas those listed in column 5 were computed 
using a formula developed by Theis (1963, p. 
335). This formula involves multiplying the spe
cific capacity by a quantity containing the stor
age coefficient and the length of test. There are a 
few discrepancies between the transmissivities 
in columns 2 and 5, but in most cases these 
discrepancies are not significant. Those instances 
where the transmissivity in column 5 is substan
tially greater than in column 2 (as for Fr-Be 39) , 
may indicate that a larger storage coefficient 
should have been used in the formula. In nearly 
all of the aquifer tests summarized in table 6, the 
storage coefficient could not be determined and 
was assumed to be 0.2 in the computation of the 
transmissivity. Hydraulic boundaries can also in
troduce substantial errors in the computation of 
transmissivities from specific-capacity data. 

The transmissivity of the Triassic-rock aqui
fers, based on available aquifer-test data, would 
appear to range from less than 100 fF/d (9.3 
m2/d) to 2,700 ft2/d (250 m2/d). However, the 
2,700 ft2/d value is somewhat anomalous because 
the water comes from a highly permeable lime-

Table 6.-Aquifer-test data, Triassic-rock aquifers. 

Specific capacity, 

Transmissivity, Transmissivity, 
in ft2/ d in ft2/ d 

Well number (pumped well ) (observation well) 

Mont-Dc 19 150 
Mont-Dc 31 230 
Mont-Cb 26 150 110 
Mont-Db 161 300 
Mont-Db 261 460 
Fr-Be 39 2,700 
Car-Bc 16 110 
Car-Bb 62 740 

1 Data from consultant's report to National Institutes of Health. 
2 From Meyer, 1958. 
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in (gal/ min) /ft 
of drawdown 

(after 24 hI's or 
when boundary 
conditions were 

encountered) 

1.1 
1.6 
1.0 
1.7 
1.6 

20.6 
0.5 

Transmissivity, Length of test 
in ft2 /d or number of 

(based on compu- hours after pump-
tation using ing began when 

specific capacity boundary condi-
and formula by tions were 

Theis, 1963, p. 335) encountered 

230 12 
320 6 
220 24 
380 24 
360 24 

4,600 24 
110 12 



stone conglomerate member which locally con
tains extensive solution channels. Transmissivity 
values of this magnitude possibly could be ex
pected only in a few favorable areas underlain 

by limestone conglomerate. Excluding the high 
value for well Fr-Be 39, the transmissivities in 
table 6 range from about 100 to 500 ft2/d (9.3 to 
46 m2/d). 

DEVELOPING A GROUND-WATER SUPPLY 

FACTORS AFFECTING WELL YIELDS 

Wells yielding sufficient water for domestic, 
farm, or small commercial use can be obtained 
almost anywhere in the study area; only 6.5 per
cent of the wells inventoried yielded less than 
3 gal/min (0.2 lis). However, wells yielding 
enough for industrial or municipal use are more 
difficult to locate, and ideally, test wells should 
be drilled to locate the best place for the produc
tion wells. 

Well yields in the Triassic-rock aquifers are 
affected by several factors which should be con
sidered when prospecting for a ground-water sup
ply. These factors include: geologic structure, 
topographic position, lithology, and well depth. 
Theoretically, residuum thickness should influence 
well yields, but no definitive correlation could be 
developed between well yield and residuum thick
ness. Where thick residuum occurs below the zone 
of saturation, the aquifer in that vicinity clearly 
has greater storage capacity than in areas of thin 
residuum; however, thick residuum may have lit
tle direct influence on well yields, at least during 
short-term pumping tests. In addition, the resi
duum in the Triassic-rock aquifers is thin and 
seldom extends below the zone of saturation. 

Geologic Structure 

Geologic structure is the most important fac
tor affecting well yields in the Triassic-rock aqui
fers because water occurs principally in joints, 
faults, and bedding-plane partings in the rock. 
The quantity of water a well yields depends pri
marily on the numb~r of joints, faults, and bed
ding-plane partings penetrated by the borehole 
and the lateral extent or degree of interconnec
tion of these fractures. 

Knowledge of the location, orientation, and 
spacing of the joints and faults in the study area 
can be helpful in prospecting for moderately large 
ground-water supplies. Faults are fairly common 
in the Triassic rocks, but many are not mapped 
because the geology is not mapped in sufficient de
tailor because they are concealed by the resi
duum. However, where faults are mapped, areas 
near the fault trace offer promising sites for 
drilling test wells. The rocks near major fault 
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zones are in many places severely sheared and 
fractured and may represent favorable localities 
for obtaining high-yielding wells even if the fault 
is not penetrated. 

Knowledge of the orientation and spacing of 
joints can be helpful in prospecting for ground
water supplies. For example, if it is known that 
joints are closely spaced at a specific loca-lity, 
whether from well data or field observation at an 
outcrop, test drilling along the strike of the most 
prominent joint set should indicate higher poten
tial well yields than elsewhere. The stream net
work in the Triassic Lowland appears to be in 
part j oint-controlled, although the relationship 
is not as definitive as in some other parts of the 
Piedmont or the Great Valley. Several hydro
geologists have used fracture traces on aerial 
photographs to assist them in locating potentially 
high-yielding wells, but the method has been usea 
mostly in areas underlain by lower Paleozoic car
bonate rocks and metamorphic rocks in the Pied
mont (Lattman and Parizek, 1964; Woodruff and 
others, 1974). Fracture traces are probably help
ful in prospecting for moderately large ground
water supplies in the study area, but fracture 
traces on aerial photographs in the Triassic Low
land are rather scarce. In addition, deep water
bearing zones which are fairly common in the 
Triassic-rock aquifers are unlikely to cause any 
surface expression. 

Topographic Position 

Wells drilled in valleys and draws in the 
study area have higher average yields than wells 
on slopes or hilltops. The explanation of this 
phenomenon apparently relates to the fact that 
the stream network is to some extent joint
controlled. Therefore, wells drilled in valleys or 
draws are more likely to intersect joint- and fault
planes than wells drilled on hilltops or slopes. 
The discussion of the effect of topographic posi
tion is closely related to the previous discussion 
of mapping fracture traces on aerial photographs 
because fracture traces frequently coincide with 
valleys and draws. However, lithology also con
trols the topography: for example, the areas un
derlain by limestone conglomerate usually form 
valleys and areas underlain by diabase dikes near-



ly always form ridges. 
A three-fold subdivision of the available well 

r ecords was adopted: hilltop, slope, and valley. 
The reported well yields in each category were 
listed in decreasing order, and frequencies were 
computed by the method used by Kimball (1946, 
p. 846). The reported yields were then plotted 
against cumulative frequency (fig. 5). The wells 

1----+--l--H--t-t--+--1-+-H . Well s in ~ all ey s 

\---+--+-~H--t-t--+--1-+--H ... Well s on slopes 

• Wel ls on hi lll ops 

y 

facies known to have high permeability can be 
valuable in locating high-yielding wells. 

The basal limestone-pebble conglomerate of 
the New Oxford Formation southwest of Freder
ick and the limestone-pebble conglomerate litho
facies of the Gettysburg Shale, occurring locally 
near Thurmont, contain many of the highest
yielding wells in the study area and are con
sidered as a hydrogeologic unit for the purpose 
of this report. The median yield of the wells in 
the limestone-pebble conglomerate hydrogeologic 
unit is 25 gal/min (1.6 l/s)' compared with 10 
gal/min (0.6 l/s) in the New Oxford Formation 
(excluding the basal limestone-pebble conglomer
ate) and 8 gal/min (0.5 l/s) in the Gettysburg 
Shale (excluding the limestone-pebble conglomer
ate lithofacies). The cumulative frequency graph 
of reported well yields in these three hydrogeo
logic units is shown in figure 6. 
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Figure 5.- Topographic influence on the yield of wells in the 
Triassic-rock aquifers. 

penetrating limestone-pebble conglomerate hydro
geologic unit and diabase were not included in 
this analysis in an attempt to eliminate the effect 
of differences in lithology. There is virtually no 
difference in the water-bearing properties of wells 
on hilltops and slopes, but wells in valleys have 
SUbstantially higher yields (fig. 5). The median 
(50th percentile) yield of the valley wells is 46 
gal/min (2.9 l/s), whereas the median yield of 
the hilltop and slope wells is about 10 gal/min 
(0.6l/s) . 

Lithology 

Lithology is an important factor influencing 
the yield of wells in the Triassic-rock aquifers, 
and knowledge of the areal distribution of a litho-
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Figure 6.-Cumulative frequency graph of well yields in the 
Gettysburg Shale, New Oxford Formation, and 
limestone-pebble conglomerate hydrogeologic 
unit. 

The limestone-pebble conglomerate hydro
geologic unit has superior water-bearing prop
erties as a result of solution along bedding (fig. 7) 
and joint planes; its water-bearing properties are 
similar to those of the Frederick and Grove Lime
stone aquifers in the Frederick Valley (Nutter, 
1973, p. 9). 



Figure 7.-Effects of solution in the limestone-pebble con
glomerate lithofacies of the Gettysburg Shale 
near Thurmont. 

The slightly higher yield of wells in the New 
Oxford Formation compared to wells in the 
Gettysburg Shale (fig. 6) may be explained by 
the greater relative proportion of sandstone beds 
in the New Oxford. Analysis of well records, 
drillers' logs, and the few geophysical logs avail
able, indicate that water-bearing zones more fre
quently occur within the sandstone beds than in 
the shale and siltstone beds. However, this knowl
edge is of somewhat limited value because indi
vidual sandstone beds can usually be traced for 
only short distances due to the rapid lateral facies 
changes in the Triassic rocks. 

Table 7 summarizes well-yield data from the 
Triassic-rock aquifers in Maryland. 

Well Depth 

When maximum well yields are sought, it is 
essential to recognize the importance of drilling 
wells deep enough to realize the full potential of 
the aquifer (Nutter, 1974, p. 18). In some rock
types, such as the metamorphic and igneous rocks 
of the Piedmont, wells are unlikely to penetrate 
water-bearing zones below 250 or 300 ft (76 or 
91 m). However, in the Triassic sandstone and 
shale aquifers, water-bearing zones below 250 ft 
(76 m) are much more common. Therefore, the 
average yield of deep wells in the Triassic-rock 
aquifers is substantially more than that of shal
low wells (fig. 8). 
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Figure B.-Relation between well depth and average yield . 

The data presented in figure 8 must be viewed 
with some caution because the depth of a well does 
not precisely indicate the depth to the water
bearing zone. However, figure 8 clearly indicates 

Table 7.- Summary of well-yield data, Triassic-rock aquifers. 

Mean Median 
Mean Median specific specific 
yield yield capacity capacity 

(gal/min) (gal/ min) (gal/ min) / ft (gal/ min) /ft 

New Oxford Formation 18 10 0.49 0.15 
Gettysburg Shale 13 8 .47 .27 
Limestone-pebble con- 69 25 1.90 .62 

glomerate hydro-
geologic unit 

Diabase 6 5 .08 .07 
Municipal and 77 38 1.60 .57 

ind ustrial wells 
Domestic and farm 15 8 .48 .18 

wells 
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a general correlation between depth and yield, 
although the yield per foot certainly decreases 
with depth. 

A partial list of wells that penetrated deep 
water-bearing zones is given below. 

Well no. 
Depth to water-b earing 

zone, in It 
Mont-Cb 29 
Mont-Cb 31 
Mont-Dc 19 
Fr-Dd 142 
Car-Bb 38 
Car-Bb 41 
Car-Bc 16 
Car-Bc 19 

635 
203 
224 
250 
480,615 
215,415 
335 
250 

The relation between depth and yield ex
plains in part the substantially higher average 
yields of municipal and industrial wells compared 
to domestic wells (fig. 9). Because wells drilled 
for household use only require about 3 gal/min 
(0.2 l/s), drilling is usually stopped when that 

1000·~~~fEEE 
I---+--+------+-+-+-l . Domutic, 10 1m, and smal l commercial wells 

I---+-+---+-+-+-l • Mun icipa l, industrial , instilu li ono l. ond lorge 
comme rcia l we lls 

0
0 

.. 
.. 

.. 
0 0 .. 

rs~~aBmBJj~~s 
<0' 
;: 

.. .. 
.. 

-10 

'.1 

0.01 

O ·~ .L,-OI ---"L..I --'---!-, ~1O:--:!1O::--!;;JO~,,:-!,::-:, ,'::-, :'::-"-:,,,,----;;,;-, -7.",---;;,;-, -0:-".-;-,7.99 .99 

PERCE NT AGE Of WHl$ WHO SE YiElD IS EQUAL 10 OR GHAJ£R UlAN VAlU E SHO WN 

Figure g.-Yield of domestic and farm wells compared with 
municipal and industrial wells. 
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quantity is obtained. By contrast, municipal and 
industrial users require several tens or even hun
dreds of gallons per minute, so these wells are al
most invariably drilled deeper than domestic 
wells. 

WELL-STIMULATION TECHNIQUES 

Several techniques are available for increas
ing well yields, but they have seldom been used by 
water-well contractors drilling in the study area, 
pa rtly because of marginal cost-benefit ratios but 
also because most local water-well contractors 
are apparently unaware of the possibilities of 
stimulation. Most of the well-stimulation tech
niques were developed by the oil-well industry 
where increased oil production easily offsets the 
cost of such procedures, and the majority of oil 
wells have at some time been stimulated, some of 
them many times (Koenig, 1960, p. 333). 

Well stimulation techniques include surging, 
shooting, vibratory explosion, pressure acidizing, 
and hydraulic fracturing. 

Surging is more commonly used in the water
well industry than are the other techniques listed 
above. Surging involves a movement of water 
back and forth through the aquifer, accomplished 
by a surge block, air pressure, or alternately start
ing and stopping the pump. The purpose of surg
ing is to remove fine material clogging the pore 
space or fractures in the aquifer. 

Shooting consists of setting off explosives in 
the well. The object of shooting is to shatter the 
rock near the well and thus intercept water
bearing fractures that may be nearby but were 
not intercepted by the borehole. The improvement 
ratio for shooting is somewhat better than for 
surging (Koenig, 1960, p. 346), but this method 
has the serious disadvantage of expensive clean
out costs. 

Vibratory explosion is a special form of shoot
ing in which small charges are set off in rapid 
sequence. This technique is apparently somewhat 
less effective than ordinary shooting and seems 
to be mainly designed for removing incrustations 
in the well. 

Pressure acidizing, which was developed in 
the oil industry, involves treatment with large 
volumes of acid solution, injected into the forma
tion at high pressure. This procedure requires 
trained personnel and special equipment and is 
most effective in carbonate-rock aquifers or sand
stone aquifers having calcareous cement. 

Hydraulic fracturing seems to be the most 
effective of the well-stimulation techniques and 
offers considerable potential for use in the Trias
sic-rock aquifers. It involves injecting fluid into 
the well under such high pressure that the rock 
is actually fractured; sand is added to the fluid 



to "prop open" the fractures. It is likely that 
hydraulic fracturing could substantially increase 
the specific capacity of water wells in Triassic 

rocks. However, because it requires trained per
sonnel and special equipment, the cost may exceed 
the benefits in most cases. 

WATER USE 

Pumpage from the Triassic-rock aquifers in 
1972 was about 2.2 Mgal/d (0.1 m3/ s), on the 
basis of pumpage records from those towns hav
ing municipal ground-water supplies (Taney
town, Thurmont, Poolesville, and Point of Rocks 
Estates) and on population statistics for those 
areas having individual wells. Emmitsburg has 
a municipal water system, but the water source 
is partly surface water and partly ground water 
from outside the study area. The town of Thur
mont uses water from High Run and water from 
a well in the limestone-pebble conglomerate litho
facies of the Gettysburg Shale. Point of Rocks 
Estates has a privately-owned central ground
water supply obtaining water principally from 
wells in the basal limestone-pebble conglomerate 
of the New Oxford Formation. Taneytown obtains 
its water supply exclusively from 10 wells in the 
New Oxford Formation. Poolesville's water sup
ply is from two wells in the New Oxford Forma
tion, but approximately half the town's popula
tion is supplied by individual wells. The remaining 
towns, villages, housing developments, and farms 
in the study area obtain their water supply from 
individual wells; the combined domestic and farm 
use far exceeds the municipal ground-water use 
(fig. 10). 

The industrial, institutional, and large com-

mercial use accounts for only 3 percent of the 
1972 total annual ground-water use of 808.7 Mgal 
(3.06 billion I) in the Triassic-rock aquifers. 
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Figure lO.-Ground-water use in the study area. 

WATER QUALITY 

The water in the New Oxford Formation and 
the Gettysburg Shale aquifers is generally of good 
chemical quality, except in a few places subject 
to contamination. The native water is hard, espe
cially in the limestone-pebble conglomerate hydro
geologic unit, and in some places it may have ob
jectionable concentrations of iron and fairly low 
pH. In addition, the concentration of silica may 
be excessive for some industrial uses. 

During the investigation, 28 samples of well 
water were collected for chemical analysis and 
10 analyses were available from previous studies. 
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The wells for which chemical analyses are avail
able, including those from previous studies, are 
shown on plate 1 as a circled dot. In addition, 
nitrate, chloride, specific conductance, total coli
form bacteria, and fecal coliform bacteria deter
minations were made on samples from 49 wells 
and one spring in four selected areas in Frederick 
County. 

The complete chemical analyses are listed in 
table 4 and the chemical quality data are sum
marized in table 8. 

The dissolved minerals in ground water are 



Table 8.-Summary of water-quality data from the Triassic-rock aquifers. 
(Based on data in Table 4) 

Concentration, in milligrams per litre except as indicated 

Constituents Maximum 

Silica 44 
Calcium 79 
Magnesium 27 
Sodium 42 
Potassium 2.5 
Iron ",gi l (micrograms per litre) 4,900 
Manganese (",gil) 700 
Bicarbonate 286 
Sulfate 131 
Chloride 88 
Fluoride .4 
Nitrate (includes 39 complete analy- 97 

ses and 50 partial analyses) 
Dissolved solids (sum) 388 
Hardness (Ca, Mg) 290 
Non-carbonate hardness 140 
Specific conductance (micromhos 567 

per cm at 25°C) 
pH 8.5 

1 U.S. Public Health Service, 1962. 

Minimum Mean 

7.8 19 
8.0 42 
1.9 10 
2.2 11 

.3 .9 
<0 313 

0 36 
21 148 

.2 21 
1.2 12 

<.0 .1 
.9 22 

63 203 
28 147 

0 28 
80 330 

6.0 7.7 

Median 

20 
44 

8.2 
9.7 

.7 
65 

<5 
151 

14 
7.0 

.1 
19 

194 
130 

14 
316 

7.8 

Maximum 
concentration 
recommended 
for drinking 

water! 

300 
50 

250 
250 

1.22 
45 

500 

2 Recommended limits for fluoride vary according to the annual average maximum da ily air temperature. In the study 
area the recommended upper limit of fluoride concentration is 1.2 mg/ l. 

derived chiefly from the soils and rocks through 
which the water moves. The factors that control 
the chemical quality of ground water include the 
mineral composition of the soil and bedrock, the 
amount and seasonal distribution of precipita
tion, the mean annual temperature, the rate at 
which the water moves through the rocks or soil, 
and the duration of water-rock contact. In addi
tion, the chemical quality of the water may be 
influenced by underground disposal of domestic 
sewage (septic-tank tile fields), disposal of indus
trial and solid wastes, and use of fertilizers and 
pesticides. 

Water in the Triassic-r ock aquifers is chiefly 
the calcium bicarbonate type. The chemical char
acter of the water in some cases has been altered 
by the addition of nitrate and chloride derived 
from the decomposition of organic wastes. The 
fairly high concentration of nitrate in some water 
samples may be derived from chemical fertilizers 
spread on lawns and fields. 

RELATION OF CHEMICAL QUALITY TO USE 

The following section is a brief discussion of 
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those chemical constituents that most frequently 
cause water-quality problems in the study area. 

Silica 

Silica is dissolved from quartz, feldspar, and 
either siliceous minerals in rocks and is a common 
constituent in nearly all ground water, although 
it is seldom present in high concentrations. Silica 
has little effect on domestic and most other uses 
of water, but it affects some industrial uses be
cause it contributes to the formation of boiler 
scale and must be removed from feed water for 
most high-pressure boilers. 

The silica concentration of the 38 wells sam
pled in the Triassic-rock aquifers is within the 
range expected for most quartzose rocks. It is in
teresting to note that the two wells having the 
highest concentration of silica, 44 and 33 mg/ l 
(milligrams per litre), are adjacent to a diabase 
dike (table 4). 

Hardness 

Hardness is one of the most important fac-



tors affecting water use; hard water consumes 
more soap than soft water and causes the forma
tion of a sticky, insoluble curd. Excessive hard
ness is objectionable because the curd is difficult 
to remove from containers and fabrics and be
cause a scale is deposited in steam boilers, water 
pipes, and cooking utensils . The principle cause 
of hardness is the solution of compounds of cal
cium and magnesium. Other constituents causing 
hardness (iron, manganese, aluminum, barium, 
strontium, and free acid) are usually present in 
quantities too small to cause significant hardness. 

The following hardness classification is used 
in this report: 

Hardness as CaCO s in mg/l Classification 

0- 60 
61-120 

121-180 
More than 180 

Soft 
Moderately hard 
Hard 
Very hard 

On the basis of the above classification, ap
proximately two-thirds of the wells sampled are 
moderately hard to hard. Water from wells pene
trating the limestone conglomerate is generally 
harder than water from wells penetrating sand
stone and shale. 

Iron and Manganese 

Iron and manganese are common elements in 
nature, but are generally dissolved in ground 
water in only small concentrations. Water can be 
made unsuitable for most uses by the presence 
of iron in concentrations of only a few tenths of 
a milligram per litre; even smaller concentrations 
of manganese can make water unsuitable for use. 
Concentrations of iron in excess of 300 fLg/ I 
(micrograms per litre, or 0.3 mg/ I) cause stains 
on plumbing fixtures, cooking utensils, and fab
rics, and concentrations of greater than 1,000 fLg/ I 
iron can cause clogging of pumps and plumbing 
fixtures. Concentrations of manganese in excess 
of 200 fLg/ I can cause the formation of a dark
brown or black stain on porcelain fixtures and 
fabrics. The Public Health Service (1962) recom
mends that no more than 300 fLg/ I iron or 50 fLg/ I 
manganese should be present in a water supply 
where other more suitable supplies are readily 
available. 

Seven of the wells sampled (18.4 percent) 
contained concentrations of iron exceeding Pub
lic Health Service standards; five of the wells 
sampled (13 .1 percent) contained concentrations 
of manganese exceeding Public Health Service 
standards (Table 4). Excessive concentrations of 
iron and manganese constitute the most common 
water-quality problem in the study area. 
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Nitrate 

Geneml Featu'res: Nitrate (reported as NOg ) 

is a common constituent in ground water and in 
many cases its presence in high concentrations 
is directly attributable to contamination. Nitro
gen is essential to living organisms, and nitrate 
is the final product of oxidation in the nitrogen 
cycle. The source of nitrate in excess of 10 or 15 
mg/ I, the probable maximum concentration in 
natural ground water in the study area, likely 
originated as septic-tank effluent, barnyard wastes, 
or chemical ferti lizers. High nitrate concentration 
is probably the most serious water-quality prob
lem in the study area. 

Several medical studies have indicated that 
nitrate exceeding 45 mg/I in drinking water may 
contribute to or be the main cause of a condition 
in infants known as methemoglobinemia (infant 
cyanosis or "blue babies"). Therefore, water con
taining nitrate in excess of 45 mg/ I should not 
be used for infant feeding, according to the U. S. 
Public Health Service (1962, p. 49) . 

The occurrence of high nitrate is quite varia
ble and seems to be associated with wells that are 
improper Iy constructed or located in proximity 
to septic-tank tile fields or barnyard wastes. 

In order to study the influence of lot size and 
the age of wells and the septic systems on the oc
currence of nitrate in ground water, water sam
ples were collected in two villages (Lewistown 
and Graceham) where the average age of the 
wells and septic systems was more than 15 years, 
and in two housing developments (Catoctin Man
or Estates and Utica) where the average age of 
the wells and septic systems was less than 5 years. 
All four sampling sites had individual wells and 
septic systems. A total of 49 water samples was 
collected for partial analysis of chemical and 
bacteriological properties; specific conductance 
and temperature were measured in the field. Table 
9 lists the results of the analyses. 

Catoctin Manor- Estates and Utica: All the 
water samples from the housing developments 
having fairly large lots and fairly new wells con
tained less than 45 mg/I nitrate. However, in 
Catoctin Manor Estates, where lots are only mod
erately large (about one-half to three-quarters of 
an acre) and the average age of the wells sam
pled was 5 years, the nitrate concentration of 
many of the wells appears to exceed that expected 
in natural ground water (table 9). 

Analyses from wells sampled at Utica, where 
the lots average more than 2 acres and the aver
age age of the wells sampled was 2 years, revealed 
low levels of nitrate (mean concentration 13 
mg/ I), and all coliform bacteria tests were nega
tive. 

Gmceham and L ewistown: Both of the vil
lages having fairly old wells and fairly small lots, 



Table g.-Partial chemical and bacteriological analyses of water samples from wells in fours areas in 
Frederick County. 

Specific 
conductance Total Coliform Feca l Coliform 

Well (micromhos/ cm CI NO" (colonies per 100 (colonies per 100 
number at 25 °C) (mg/ l) (mg/ I) ml sample) ml sample) 

CATOCTIN MANOR ESTATES 
Fr-Dd 139 220 4.5 20 None None 
Fr-Dd 144 195 4.1 19 None None 
Fr-Dd 156 140 6.8 38 None None 
Fr-Dd 158 115 3.0 19 None None 
Fr-Dd 159 155 6.9 31 None None 
Fr-Dd 161 145 2.4 25 None None 
Fr-Dd 162 200 5.1 30 None None 
Fr-Dd 163 190 11 26 2 None 
Fr-Dd 164 315 7.1 18 2 None 
Fr-Dd 165 108 2.4 22 None None 
Fr-Dd 166 150 7.0 42 3 None 
Fr-Dd 167 80 2.4 33 None None 
Fr-Dd 168 245 29 25 4 None 
Fr-Dd 169 290 5.5 22 18 Test not valid 
Fr-Dd 170 330 9.0 19 2 None 
Fr-Dd 171 230 7.5 14 None None 
Fr-Dd 172 270 7.2 16 None None 
Fr-Dd 173 205 14 9.3 Test not valid None 
Fr-Dd 174 270 6.5 19 None None 

UTICA 
Fr-Ce 36 245 2.0 12 None None 
Fr-Ce 37 325 2.0 13 None None 
Fr-Ce 49 310 4.1 17 None None 
Fr-Ce 50 320 3.1 12 None None 
Fr-Ce 51 300 2.0 11 None None 

GRACEHAM 
Fr-Be 49 330 35 80 None None 
Fr-Be 50 305 24 62 None None 
Fr-Be 51 630 76 97 59 None 
Fr-Be 52 270 19 44 None None 
Fr-Be 53 430 52 62 None None 
Fr-Be 54 530 30 49 None None 
Fr-Be 55 310 26 24 None None 
Fr-Be 56 355 None None 
Fr-Be 57 650 40 66 75 10 
Fr-Be 58 560 20 42 None None 
Fr-Be 59 420 16 38 None None 
Fr-Be 60 170 7.4 33 6 1 

LEWISTOWN 
Fr-Cd 33 635 39 25 1 None 
Fr-Cd 34 580 28 43 None 1 
Fr-Cd 35 490 21 19 None None 
Fr-Cd 36 610 26 22 5 None 
Fr-Cd 37 640 55 10 None None 
Fr-Ce 40 670 34 20 None None 
Fr-Ce 42 625 34 27 
Fr-Ce 43 460 21 21 None None 
Fr-Ce 44 920 66 62 None None 
Fr-Ce 451 1200 110 6.6 None None 
Fr-Ce 46 800 42 4.9 None None 
Fr-Ce 47 450 12 39 None None 
Fr-Ce 41 470 44 18 25 3 

1 Water softener 
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contained wells with nitrate concentrations ex
ceeding 45 mg/l; however, in Lewistown, only one 
water sample exceeded Public Health Service 
standards. 

The size of the lots in Lewistown is variable: 
about half the wells sampled are on lots smaller 
than half an acre, but a few of the lots are 
larger than an acre. The wells having higher 
nitrate concentrations are on small lots for the 
most part. A somewhat puzzling aspect of the 
chemical-quality data from the wells sampled at 
Lewistown concerns their high chloride concen
trations. The average nitrate concentration in 
Lewistown is only slightly higher than at Catoc
tin Manor Estates, but the average chloride con
centration is substantially higher in Lewistown 
(table 9). The apparently anomalous chloride 
concentration of the Lewistown wells may be the 

result of the application of salt over a period of 
several years on the State highway passing 
through town. Another possible source of chloride 
is from regeneration of ion exchange water soft
eners using sodium chloride because the water 
used in regeneration is dumped into the septic 
systems. 

Lots in the village of Graceham are excep
tionally small and the average age of the wells 
sampled was about 30 years. Nearly half of the 
wells sampled in Graceham contained nitrate in 
excess of 45 mg/ l and only one sample contained 
less than 30 mg/I. 

Ground-water supplies in communities hav
ing individual wells and septic systems on small 
lots represent a potential health hazard, espe
cially if wells are inadequately constructed. 
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APPENDIX 

We ll Tables 

Descriptions of the wells inventoried during 
this study are given in tables 1-3. Many of these 
data are reported by well drillers on completion 
reports filed with the Maryland Water Resources 
Administration. The location of all wells inven
toried were checked in the field and, where prac
tical, water-levels were measured . Most of the 
reported data are believed to be accurate, although 
in some cases the yields were estimated, and often 
the well-acceptance tests were of short duration. 
The depth and length of casing are usually accu
rate, and the length of casing is usually a reliable 
estimate of the residuum thickness. However, a 
minimum of 20 ft (6 m) of casing is required by 
Montgomery County regardless of the depth to 
bedrock. 

Several wells penetrating aquifers adjacent 
to the Triassic-rock aquifers are included in the 
well records (tables 1-3). These wells are located 
within 5-minute quadrangles where Triassic rocks 
crop out and were included in order to avoid leav-

1 Partial chemical analyses are included in table 9. 
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ing "gaps" in the well-numbering system. 
The chemical analyses of water-well samples 

available for study are listed in table 4 and the 
location of the wells are shown on plate 1 as a 
circled dot. Table 4 includes 10 chemical analyses 
from previously published reports, but the records 
of these wells are not included in tables 1-3.1 

The second column in table 4 list s the aqui
fer codes that identify the geologic unit from 
which the water sample was collected; this aqui
fer code was devised for storing the chemical 
analyses in the U. S. Geological Survey water
quality computer file . The first 3 numbers identify 
the geologic age and the last 4 or 5 letters identify 
the formation name. The aquifer codes listed in 
table 4 and the aquifers they identify are : 

231 NOXF 
231 NOXFB 

231 GBRG 
231 DIBS 

- N ew Oxford Formation 
- New Oxford Formation 

(basal limestone-pebble 
conglomerate) 

- Gettysburg Shale 
- Diabase 
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Table 1. - - Re cords o f well s i n Carroll County 

Well number : See t ext for descri ption of well- numbering system . Well l ocations ar e 
sho'lm on Plate 1. 

Static vater l e vel : Reported de pths are given 1n feetj measur ed depths are given in 
fee t and t ent hs or hundred ths . 

St a t e Depth 
Well permit IS. te Alti tude of well 

number number Owner Drille r comple t ed ( f ee t ) ( f ee t ) 
Car-

Ab 8 g~§~§§ Earl Mabe Keyser 19~~ 525 130 
Ab 9 Ra lph OW . Vaughn Funt 1968 500 150 
Ab 10 CL690223 R. St rickhouser Re i der 1968 490 185 
Ab 11 CL690088 Russell Ha ines - 1968 500 195 
Ab 12 CL690411 John S . Cl agett Reider 1969 460 100 
Ab 13 CL67W409 Francis Reaver do 1967 465 95 
Ab 14 CL67W429 Fred Hyser do 1967 510 110 
Ab 15 CL67W314 Charles F. Sander s do 1966 545 142 
Ab 16 CL710009 w. E. Fink do 1970 526 160 
Ab 17 CL67'.1270 E. R. Cl abaugh do 1966 543 164 
Ab 18 CL67W466 Norman Lee Welty do 1967 505 90 

Ac 15 CL690167 Gl en Wa ntz Ster ner 1969 550 200 
Ae 16 CL690341 Homer Degroft Re i der 1969 560 84 
Ac 17 CL690033 Cal vin Voris do 1968 545 125 
Ae 18 CL670223 Ve r non Koont z do 1966 540 96 
Ae 19 C1670086 Robert Rinehar t McDonnell 1966 560 75 

Sa 9 cL670303 Uni ted Chur ch of Christ Re i der 1966 490 100 
Sa 10 CL700004 Carroll Wilhide Keyser 1969 440 430 

Bb 38 G 36 R. H. She ppar d Jack Orlg 1962 472 6230 

Bb 39 - Allen Feeser - 1954 510 320 

Bb 40 None Town of Taneytown Koh l 1964 500 394 
Bb 41 CL670338 do do 1967 495 600 

Bb 42 CL690078 Wilbur S . Butler Driver 1968 480 85 
Bb 43 CL690200 De. vid Grayson Re i chart 1968 510 212 
Bb 44 cL690017 B. Ausherman Reider 1968 545 89 
Bb 45 CL690106 Leonard Singe 1 do 1968 520 135 
Bb 46 33580 Shower Lumber Keyser 1958 500 200 
Bb 47 CL670225 Harley H. Weeks Re i der 1966 510 159 
Db 48 CL670265 Eugene Legg do 1966 460 129 
Bb 49 CL670274 Hugh T. Engel do 1966 - 99 
Bb 50 CL670362 Al ber t Wilhi de do 1967 500 110 
Bb 51 CL670024 Cl a rence Hesson Keyser 1966 520 175 
Bb 52 CL670549 Samuel C. Smith Re ider 1967 510 140 
Bb 53 CL670059 Roy J . Renner do 1966 450 163 
Bb 54 CL670528 Ar t Stonesi f er do 1967 445 160 
Sb 55 CL670607 Truman Keefer do 1967 465 162 
Bb 56 CL690413 Rober t St ouffer do 1969 510 125 

Be 16 CL720308 u. S . Ge ol. Survey Keyse r 1971 500 690 

Bc 17 36379 Town of Taneytown Kohl 1959 570 416 
Be 18 CL690169 Mil ton Bankhard Re i der 1969 - 80 
Be 19 CL670242 Bro'",," Equip. Co . do 1966 550 264 
Be 20 CL670334 Valley Cres t do 1967 490 90 

Wa ter use codes 

C Commercial p Public Buppl y 
F Fir. R Recreational 
H Domestic S Stock 
I Irriga-tion T Ins titutional 
N Industrial U Unused 

Length 
Wa ter l evel 

Diame t er of ( feet below land surf ace ) 
o f well casing Wat er - beari ng Yi e ld 

( i nches) ( f eet ) formation Static ra t e Pumping (gl" ) 

~ 30 New Oxf ord Fro 40 o/15/0~ - 0 

22 do. 60 10/15/68 142 5 
6 23 do 35 11/20/68 183 1 
6 20 do 35 12/12/68 200 6 
6 25 do 27 6/18/69 98 30 
6 20 do 23 2/15/67 93 50 
6 20 do 35 3/29/67 110 5 
6 20 do 41 11/17/66 140 7 
6 20 do 36 . 5 6/7/72 160 10 
6 23 do 35 10/7/66 164 8 
6 21 do 13 4/21/67 80 5 

6 40 do 31 3/26/69 - 2 
6 28 do 15 4/14/69 70 10 
6 20 do 30 7/26/68 123 3 . 5 
6 23 do 30 9/26/66 81 4 . 5 
6 23 do 12 9/23/66 - -
6 37 do 30 11/ 1/66 85 5 
6 32 do 45 7/8/69 - 12 

- - do - - - -

6 18 do 60 7/ /71 - Abou 
60 

10 33 do 36 /64 284 180 
12 131 do 39 7/31/67 400 300 

6 19 do 40 6/1/68 50 5 
6 17 do 35 11/22/68 - 10 
6 22 do 20 7/26/68 80 8 
6 20 do 32 8/29/68 153 4 
6 23 do 30 7/28/58 - 10 
6 22 do 45 10/3/66 159 14 
6 22 do 22 10/10/66 129 10 
6 23 do 15 10/11/66 99 9 
6 20 do 25 2/6/67 108 8 
6 32 do 60 7/20/66 - 12 
6 20 do 43 6/7/67 138 30 
6 21 do 48 8/16/66 161 3 
6 37 do 51 6/2/67 158 4 
6 20 do 43 7/5/67 166 6 
6 20 do 33 6/16/69 123 30 

6 60 New Ox f ord FlTl 14. 27 11/29/71 39. 4 40 
(q tz- pbl cngl) 

10 34 New Oxford Fro 40 12/22/59 240 115 
6 20 do 32 6/12/69 78 6 
6 23 do 40 9/29/66 264 10 
6 20 do 30 3/3/67 88 4 

Hours 
pumped 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
-

-
-
--
2 

1 
1 

-

-
24 
24 

-
-
-
1 
3 -
1 
1 
1 
1 
1 
1 
1 
1 
1 

7 

24 
1 
1 
1 

Pump type codee 

B Bucket 
J Jet 
N None 
P Pis ton 

Subme rgible 
'lUrbine 

Specific Uee 
capacity of 
(gpm/ft) water 

- H 

0 . 06 H 
. 01 H 
.04 H 
. 42 H 
. 71 H 
.07 H 
.07 H 
.08 H 
. 06 H 
.07 H 

- H 
.18 H 
.03 H 
. 09 H 
- H 

.09 H 
- S 

- U 

- C 

. 73 p 

. 83 p 

. 50 H 
- H 
. 13 H 
. 03 H 
- N 
. 12 H 
. 09 H 
. 12 H 
. 10 H 
- H 
. 32 H 
. 03 H 
. 04 H 
. 05 H 
.33 H 

. 50 ' U 

. 75 p 

. 13 H 

.04 C 

. 08 H 

Pumping 

Remarks codes 

A Aqui f e r t est run 
Q See chemical anal ysie 
Z We l l des troyed 

equipnent Remarks 

T 
s 
S 
s 
S 
J 
S 
S 
s 
S 
S i'Jater reported cloudy 

S 
s 
S 
S 
S 

s 
S 

N Z, wa t er reported at 
70 , 175 , 480 , and 615 f t 

S Supplies war ehouse 
Hardness 154 mg/l 

T 
T \-Ia t er repor t ed a t 100 , 

215. a nd 415 fti Q 
s 
S 
s 
s 
S 
S 
s 
S 
S 
S 
S 
s 
s 
S 
s 30 gpm a t 118 ft 

N Z; Qi · Sp . cap. based 
on di scharge of 13 g pm 

T 
s 
s 
s 
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Car-

Table 1. -- riecords of wells in Carroll County- - Continued 

Well number: See t ext for descri ption of well-numbering system. Well locations are 
ehovn on Plate 1. 

Static water level: Reported depths are given in feet ; measured depths sre given in 
f ee t and tenths or hundredths. 

State Depth 
Well permit lBte Altitude of well 

number number Owner Driller completed (feet) (feet) 

Be 21 CL670<;22 A. J . Irvin , Jr. Reider 1967 460 195 
Be 22 CL690193 L. P. Hartsock Gr eene 1968 525 112 
Be 23 cL680077 Ve rnon n ickinger do 1968 550 200 
Bc 24 CL72oo3Q H •. G. Trumpower Heider 1971 535 95 

Cb 16 CL670224 Doug Yingling do 1966 490 204 

C 
F 
H 
I 
N 

Length 
Diame t er of 
of well casing Wa ter- bearing 

(inches) (feet ) formation 

6 23 New Oxford Fm 
6 22 do 
6 20 do 
6 20 do 

6 20 do 

Wa ter use codes FumE t:l~ codes Remarks codes 

Commercial P Public s uppl,. B Bucket A Aquifer teet run 
!'ire R Rec r eational J Jet Q See chemical analysie 
Domestic S Stock N None Z Well destroyed 
Irriga-t ion T Institutional P Piston 
Industrial U Unused S Submergible 

T Turbine 

Water leve l 
( feet below land surface) Specific Use 

Yield Hours capacity of Pumping 
Static lBte Pum ping (gl"') pumped (gpm/ft ) water equipnent Remarks 

43 6/5/67 193 20 1 0 . 13 H S 
20 11/1/68 35 24 2 1 . 6 H s 
40 8/28/68 198 12 1 . 08 s S Chicken farm 
26 8/21/71 94 30 1 .44 H S 

28 9/27/66 204 3 1 . 02 H S 

- -



t>:) ..,.. 

Table 2 .--Records of wells in Frederick County 

Well number: See text for descri ption of well- numbering system. 'Well locations are 
s hown on Plate 1. 

Static .. ater level: Reported depths are given in feet; measured depths are given in 
feet and tenths or hundredths. 

State Depth 

'Well permit nate Altitude of well 
number number Owner Driller completed ( f ee t) (feet) 

Fr-

Af 21 FR720027 Marshall Sharrer Cline 1971 445 170 
Ai 22 FR720106 James D. Bowne do 1971 445 95 
fl f 23 F1l710473 Jack [.j . Kling Keyse r 1971 420 202 
.If 24 35425 Town of Emmitsburg do 1959 405 161 

Ai 25 FR720319 James Topper do 1971 465 302 

3d 49 n710428 National Park Service Keyser 1971 820 202 
Bd50 FR710582 Hrs . C. Rodgers Cline 1971 450 68 

3d 51 FR710573 Eamer S ..... eeney do 1971 455 45 
3d 52 FR720200 James R. Fraley Keyse r 1971 520 121 

Be 38 FR690518 Town of Thurmont do 1969 470 105 

Be 39 FR720327 Town of Thurmont do 1971 470 300 

3e 40 FR710513 Russell L. Moser Cline 1971 460 210 
Be 41 FR710569 Harry Gibson Keyser 1971 455 222 
Be 42 F1l72oo9O James Carbaugh Punt 1971 490 80 
Be 43 F1l720241 Harold Late Cline 1971 410 245 
Be 44 F1l720105 Dal e Sharrer do 1971 450 195 
Be 45 F1l720311 V.orris F. Free do 1971 380 170 
Be 46 FR730087 Thomas F. Se i ss do 1972 460 170 
Be 47 F1l730039 Cha rles '-'-Iast ler do 1972 460 170 
Be 48 F1l710177 '."illi am "\ornings tar do 1970 450 125 
Be 49 - Paul Yingling - a bout 1950 490 50 
Be 50 - C. V. Gearhart i-!antz. about 1945 490 75 
Be 51 - ,Uois Meixner - before 490 about 

1960 75 
Be 52 16703 l·lable Null Harris 1954 490 102 
Be 53 29011 Alton Trout Keyse r 1958 490 109 
Be 54 - M. B. Long - 1960 480 100 

Be 55 - H. V. Springer - about 1900 480 35 
Be 56 - c . H. Boller - before 470 34 

1900 
Be 57 - Ronnie Miller - about 1940 460 bout 100 
Be 58 28868 Moravian Church Keyse r 1957 440 124 
Be 59 24989 James Bent z do 1956 460 100 
Be 60 - "loravian Church - - 440 -
Be 61 FR710279 Ha rold Long, Cline 1970 430 225 
Be 62 42001 Thomas , Bennett , and Kohl Bros . 1961 460 120 

Hunter 

Bf 21 FR720096 Ge orge l<oser Cline 1971 450 170 

Sf 22 FR72oo92 Guy Ohler Reider 1971 370 95 
Bf 23 FR710538 Floyd Se i s s Cline 1971 460 170 
Bf 24 FR710405 Thomas H. Hahn Cromwell 1971 410 85 

Bf 25 FR720270 ~la rvin St ambaugh do 1971 410 105 
Bf 26 FR720371 M. L. Ausherman Cline 1971 370 295 
Bf 27 F1l720298 Forrest Knipple do 1971 460 145 

- ---~~ 

Diameter 
of .. ell 

(inches) 

6 
6 
6 
6 

6 

6 
5 

6 
6 

8 

8 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 

48 
48 

6 
6 
6 
-
6 
6 

6 

6 
6 
6 

6 
6 
6 

Water use codes 

C Commercial P Public supply 
F Fir. R Recreat iona l 
H Domest ic S Stock 
I Irriga,tion T Institutional 
N Industrial U Unused 

Length 1.iater level 
of ( feet bela .. land surface) 

casing 'Water- bearing Yield 
(feet) formation Static nate Pumping (gpn) 

40 Diabase 30 7/27/71 170 10 
40 do 40 9/6/71 95 100 
20 Ge t tysburg Shale 30 4/26/71 200 50 
23 do 30 7/21/59 97 5 

36 do 25 11/ 18/71 - 8 

30 I"leverton Fm 9. 68 4/5/71 22 18 
63 Gettysburg Shale 22 6/12/71 68 50 

(ls- pbl cngl) 
40 Ge ttysburg Shale 12 6/11/71 45 50 

115 do 48 10/8/71 - 15 

29 Gettysburg Shale 5 7/16/69 47 500 
(Is- phI cngl) 

70 do 3 12/28/71 45 800 

70 Ge ttysburg Shale 65 5/10/71 210 50 
41 do 40 5/21/71 - 20 
20 do 8 8/12/71 24 20 
45 do 25 10/12/71 245 8 
20 do 20 8/19/71 195 10 
20 do 60 11/20/71 170 5 
42 do 45 8/16/72 170 12 
42 do 45 8/16/72 170 3 
40 do 40 10/15/70 125 25 
- do - - - -- do - - - -
- do - - - -

- do 40 11/2/54 80 -
21 do 30 1/ 1/58 50 8 
- do - - - -

35 do 30 - -
34 do 30 - -

- do - - - -
20 do 40 10/5/57 65 10 
13 do 10 10/5/56 100 3 
- do - - - -

40 do 40 12/8/70 225 25 
21 do 10 3/20/61 80 25 

40 Gettysbur g Sha l e 45 10/16/71 170 4 
(baked z one) 

36 Ge ttysburg Shale 25 8/26/71 95 5 
20 New Oxford Fm 25 5/24/71 170 5 
21 New Oxfo rd F'm - 4/15/71 85 9 

(baked zone ) 
21 do 25 11/18/71 105 7 
38 Ne .... Oxford Fm 48 12/20/71 295 7 
29 Di abase 45 11/10/71 145 5 

PurnE: t:i~ codes Remarks codes 

B Bucket A Aquifer tes t run 
J Jet Q See chem4_cal analysis 
N None Z Well destroyed 
P Piston 
S Submergible 
T 'furbine 

Specific Use 
Hours capacity of Pumping 
pumped (gpm/ft) .... ater equipnent Remarks 

1 0 . 07 H s 
1 1.82 H S 
1 . 30 H s Q 
3 . 07 - S 'Iiate r used for washing 

sewage plant 
1 - H S 

3 1. 5 R S Camp Peniel 
1 1.1 H S 

1 1. 6 H s 
1 - H S 

13 11 . 4 p T 

48 16. 0 p T See well log , Q 

1 . 34 H s Q 
1 - H s 
2 1.3 II S 
1 . 04 H 5 
1 .06 I! S 
1 . 05 H S 
1 .10 II S 
1 . 02 H S 
1 . 29 H s Q 
- - H J Q 
- - H J Q 
- - H J Q, wel l supplies adje -

cent house 
- - H J Q 
3 . 40 H s Q 
- - H S Q. 'lle ll supplies 2 adja-

cent houses and a store 
- - H P Q, dug well 
- - H C Q. . dug well 

- - H J Q 
2 . 40 H s Q, softene r 
1 . 03 H s Q 
- - U N 'i . spring 
1 . 13 S S 
1 .36 u s Use formerly N 

1 . 03 H Pene tra t ed 90 ft of 
di abase 

1 . 07 H 
1 . 03 H 
2 - H Q 

1 . 09 H 
1 . 03 H 
1 . 05 H s 
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Table 2 .--Records of we l ls in Frederick Cou.'1ty- - Continued 

We l l number : See text for descript i on of well- numbering system . Well l ocations ar e 
shown on Pl ate 1. 

Static water leve l : Repor t ed dept he are given in f eet j measured depths ar e given i n 
feet and tenths or hundred t hs . 

State Depth 
We l l permit Date Altitude of well 

number number Owner DrUler completed (feet) (feet ) 

Cd 27 FR720249 Cavetown PIng . Hill Cromwel l 1971 440 125 
Cd 28 FR720297 Steve Bos'Nell Cline 1971 490 170 
Cd 29 FR72oo41 Robert ''; . Ea t on do 1971 500 115 
Cd 30 FR710410 Russell S . Ellis Keyser 1971 500 103 
Cd 31 Don Shoemaker do 1972 440 42 
Cd 32 FR71OO58 Robert E. Harper Cline 1970 480 165 
Cd 33 41470 Ar thur Lambert D. Brown 1960 410 100 
Cd 34 44485 Charlotte We bster Keyser 1961 410 172 
Cd 35 - Wm. Dc Ghe tto - be fore 415 about 

1966 150 
Cd 36 - Gahlon 'N'hite - - 415 a bout 

100 
Cd 37 40949 Earl Bowers Keyser 1960 400 75 

Ce 30 FR710607 'Thomas E. Himes Green 1971 520 140 
Ce 31 FR720227 Har old Perkins do 1971 400 162 

Ce 32 FR710437 Lawrence Cl a rk do 1971 370 223 
Ce 33 FR720238 El sie H. Chew Re i chart 1972 530 868 
Ce 34 FR730175 Dorothy Lewis Keyse r 1972 320 100 
Ce 35 FR730207 Preston Ko lb Cline 1972 390 220 
Ce 36 FR730190 Robert Perry Keyser 1972 390 295 
Ce 37 FR730096 J . P. Lyons Cline 1972 450 170 
Ce 38 FR730199 Wm. Hildebrand Cromwell 1972 420 125 
Ce 39 FR710104 Wilton Stitely Cline 1970 410 165 
Ce 40 7543 Norma Stull Keyse r 1951 400 55 
Ce 41 11354 Albert Powell Sha f f 1952 1+05 95 

Ce 42 43308 Le .... istown Elem . Sc hool Keyser 1961 410 160 
Ce 43 6465 I . J. Beeson Sha ff 1950 410 72 
Ce 44 - 1. S . Grimes - 1957 400 about 

100 
Ce 45 29265 William Cessna Keyse r 1958 405 109 
Ce 46 FR690054 Reany Wachter do 1968· 405 130 
Ce 47 - Hilliam Dixon - about 1950 410 a bout 

100 
Ce 48 - Bl a ine Young - about 1950 405 about 

100 
Ce 49 FR7oo112 Robert Hut ton Cline 1969 370 95 
Ce 50 FR710519 R. 1. Glyn- J ones do 1971 455 220 
Ce 51 FR720645 John Reburn do 1972 450 170 
Ce 52 FR730086 William Wickham Cromwell 1972 430 225 
Ce 53 FR66Wl11 St. Paul 1s Church Keyser 1965 360 189 

Cf 41 FR710581 Earl Crabbs , Jr . Re ide r 1971 430 110 
Cf 42 FR72oo61 James C. Mercer Keyse r 1971 440 220 
Cf 43 FR720107 Dennis Sti tley Re i der 1971 510 120 
Cf 44 FR720422 Karl J . Smith Jr. Cline 1972 500 170 
Cf 45 FR710381 Gl e n Eaves do 1971 470 160 

Water use codes 

C Commerc ia l p Public supply 
F Fir. Recreational 
II Domestic Stock 
I Irriga·tion Insti t u tional 
N Industrial Unused 

Length 
Water level Diameter o f ( feet below land surface) 

of wel l cas ing Wa ter-bearing Yield 
(inches) (feet) forma t ion Static Date Pumping (gl") 

6 21 New Oxford Th1 35 11/18/71 125 12 
6 130 do 28 11/3/71 170 10 
6 81 do 40 8/14/71 115 100 
6 86 do 20 4/7/71 - 50 
6 21 do 5 .0 10/18/72 39 100 
5 83 do 30 8/7/70 165 100 
6 14 do 50 12/20/60 75 4 
6 15 do 25 9/- - /61 - 20 
6 - do - - - -
6 - do - - - -
6 31 do 35 10/5/60 - 12 

6 139 Grove La 70 10/5/71 100 10 
6 58 New Oxford Fm 30 10/6/71 - 6 

( qtz- pbl cngl) 
6 43 New Oxford Fm 30 4/15/71 - 25 
6 137 Grove Ls 116. 3 4/18/72 - O. 
6 38 New Oxford F'm 30 7/26/72 - 15 
6 23 do 57 . 3 10/18/72 - 70 
6 19 do 52 . 7 10/31172 - 12 
6 20 do 50 8/14/72 170 20 
6 21 do 25 9/11/72 120 20 
6 34 do 48 8/26/70 165 100 
6 16 do 10 3/12/51 50 3 
6 5 do 8 11/22/52 16 20 

6 21 do 30 6/ --/61 - 100 
6 12 do 10 8/24/50 18 10 
6 - do - - - -

6 26 do 26 119/58 35 10 
6 35 do 30 1968 - 8 
6 - do - - - -
6 - do - - - -
6 27 do 28 10/3/69 95 10 
6 20 do 40 5/15/71 - 12 
6 20 do 45 9/6/72 165 8 
6 21 do 40 8/15/72 220 5 
6 32 do 30 8/ 24/65 - 10 

6 21 do 32 7/23/71 109 5 
6 25 do 33 8/2/71 - 8 
6 22 do 60 9/25/71 119 5 
6 55 do 38 2/7/72 170 4 
6 44 do 20 3/9/71 160 100 

PumE t.rEe code s Rema rks codes 

B Bucket A Aquifer test run 
J Jet Q See chemi cal anal ysia 
N None Z We l l destroyed 
P Piston 
S Submergible 
T Turbine 

Specific u •• 
Hour e capacity of Pumping 
pumped (gpm/ft) water equipnent Remarks 

2 0 . 13 II s 
1 .06 II s 
1 1. 33 II s 
1 - II S 
1 2 . 9 II s 
1 . 70 II s 
1 .02 II S Q 
3 - II S Q 
- - II J Q 

- - II J Q 
, 

1 - II S Q 

3 . 33 II S 

1 - II 

1 - II 
1 <. 01 II S Qtz- pbl cngl 0 - 123 ft 
1 - II S 
1 - S S 
1 - II S 
1 . 17 II s Q 
3 . 21 II S 
1 . 85 II S 
1 .07 II J Q 
4 2. 50 II J Con ta ins co l iform bac -

t e ria , not used fo r 
dr inking 

2 - T S Q 
6 1. 25 II J Q 
- - II J Q 

3 1.1 II S Q. water softened 
1 - II S Q 

- - II J Q 

- - II J 

1 .15 II s Q. wa ter chlorina ted 
1 - II S Q. wa ter softened 
1 .07 II s p 
4 .03 II S 
1 - II S 

1 .06 II s 
1 - II S 
1 .08 II s 
1 .03 II s 
1 . 71 s s 
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Table 2 .--Records of wells in Frederick County--Cont inued . 

Well number: See text for description of well-numbering system . Well locations are 
aho'WJl on Plate 1. 

Static water level : Reported depthe are given in feet, measured depths are given in 
feet and tenths or hundredths . 

State Depth 
Well permit ISte Altitude of .... ell 

number number Owner Driller completed (feet) ( feet ) 

Cg 20 - Larry Hevner Cline 1971 530 165 

Dd 135 FR720124 Lee C. Toms do 1971 330 90 
Dd 136 FR710560 Chris Burgess Cromwell 1971 420 105 
Dd 137 FR720014 Kim \1eedy do 1971 410 105 
Dd 138 FR720015 Arthur Trout do 1971 410 105 
Dd 139 FR720332 Robert A. O' Nea l Cline 1971 380 220 
Dd 140 FR720474 Cl arence Martz do 1972 400 80 
Dd 141 FR720157 Charles Keller Keyse r 1971 465 122 
Dd 142 FR690420 BP Oil Co . Lamerson 1969 395 285 
Dd 143 FR720458 S & P Modular Homes Cline 1972 380 120 
Dd 144 FR720490 Ne il Corselius do 1972 385 195 
Dd 145 FR720497 Richard Tyerya r do 1972 410 120 
Dd 146 FR720541 I'~ormon Church Keyse r 1972 420 130 
Dd 147 FR720730 Charles Keller do 1972 440 160 
Dd 148 FR720701 Urban Systems Dev . do 1972 370 355 
Dd 149 do do do 1972 365 90 
Dd 150 do do do 1972 370 205 

Dd 151 do do do 1972 370 140 
Dd 152 do do do 1972 370 250 
Dd 153 do do do 1972 375 205 
Dd 154 FR720637 Edward L. I1cHugh do 1972 390 182 
Dd 155 FR700170 Skyline Rea lty Cline 1969 410 145 
Dd 156 FH700511 Raymond Free Cr omwe ll 1970 380 165 
Dd 157 FR690344 Mark vI . Lee do 1969 390 165 
Dd 158 - Allen Drayer do 1971 395 180 
Dd 159 FR700102 Mr . Miller Harris 1969 390 100 
Dd 160 FR700465 S . C. Midt Cromwell 1970 380 160 
Dd 161 FR690426 Richard Beckley do 1969 380 65 
Dd 162 FR730398 Hr. Hoare Harris 1972 390 170 
Dd 163 FR66\'1412 Robert Hi nell do 1966 390 165 
Dd 164 FR66w822 George Boston Cromwel l 1966 380 185 
Dd 165 FR690408 Mr. Cooper do 1969 385 125 
Dd 166 - Unknown - - 385 about 

125 
Dd 167 FR710500 Mr. Donahue Cline 1971 385 195 
Dd 168 FR690436 Charles Hahn Driver 1969 385 108 
Dd 169 - J·lillard Bos ton Cromwell 1968 390 about 

125 
Dd 170 FR66W810 Carl I·larshall do 1966 390 165 
Dd 171 - A. J . Sos - 1968 390 about 

125 
Dd 172 - J. E. Sundergill Keyser 1966 390 a bout 

125 
Dd 173 44282 Franklin ',-Jiles ~layne 1962 390 135 
Dd 174 FR720459 o . L. Giffin Cline 1972 380 220 
Dd 175 FR690333 Donald Hahn do 1969 380 165 

Diameter 
of well 

(inches) 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 

6 
6 

6 

6 
6 
6 

Water use codes 

C Commercial P Public supply 
F Fir. R Recreationa l 
H Domestic S Stock 
I Irriga-tion T Inst! tutional 
N Industrial U Unused 

Length Water level 
of ( fee t below land surface ) casing Water-bearing Yield 

( feet ) f orma tion Static ISte Pumping (gpn) 

41 New Oxford Fm 10 9/1/71 165 8 

40 do 20 8/31/71 90 6 
21 do 30 6/14/71 100 12 
22 do 30 7/9/71 90 15 
22 do 30 7/9/71 95 15 
40 do 45 12/22/71 220 2 
50 do 10 3/7/72 80 40 
47 do 40 8/31/71 120 50 
67 do 60 5/6/69 250 6 
41 do 25 3/20/72 120 4 
41 do 55 4/1/72 195 6 
34 do 35 3/31/72 120 20 
40 do 18 4/20/72 125 30 
39 do 35 7/7/72 165 15 
20 Grove Ls - - - 7 
- do - - - -

20 do 33 8/7/72 100 

- do - - - -
- do - - - 6 

22 do 23. 75 8/7/72 - 4 
22 Ne w Ox ford Fm 38 5/25/72 177 5 
42 do 38 11/1/69 145 50 
21 do 45 6/30/70 160 5 
21 do 45 3/7/69 160 7 
21 do 65 9/27/71 175 10 
30 do 25 7/24/69 90 5 
18 do 40 6/12/70 150 8 
19 do 30 5/8/69 60 12 
36 do 40 11/24/72 130 6 
41 do 50 1/20/66 158 5 
19 do 65 6/29/66 - 8 
19 do 40 4/30/69 - 7 - do - - - -
61 do 35 5/12/71 195 12 
24 do 50 7/18/69 90 6 
- do - - - -

13 do 70 6/29/66 - 3 
- do - - - -

- do - - - -

13 do 40 1/25/62 - 3 
43 do 52 4/12/72 220 7 
20 do 40 3/6/69 155 50 

PumE t.l~ codes Remarks codes 

B Bucket A Aquifer test run 
J Jet Q See chemical analysis 
N None Z Wel l destroyed 
P Pist on 
S Submergible 
T Turbine 

Specific Ue. 
Hours capacity of Pumping 
pumped (gpm/ft) water equipnent Remarks 

1 0 . 05 H S Penetrated fault into 
Ijamsville Fm 

1 . 08 H S Ford Acres 
1 . 17 H s Do. 
1 . 25 H s Do . 
1 . 23 H s Do . 
1 . 01 H S Q, Catoctin I·janor Estate~ 
1 . 57 H s 
1 . 63 H s 
1 . 03 C S 3ervice sta tion 
1 . 04 H s 
1 . 04 H s Q, Ca t octin Manor Esta tef: 
1 . 24 H s 
1 . 28 H s Q 
1 . 12 H S 
2 - U N Z. test well 
- - U N Z, hit mud 

24 U N Test well , 6- 10 diame t er 
be low 100 ft 

- - U N Iz . hit mud 
2 - U N iz 
2 - U N pbservation well 
1 . 04 H s 
1 . 46 H s 
2 . 04 H s ~. Catoc tin Manor Estates 
2 . 06 H S atoctin Manor Es ta tes 
3 . 09 H s ~ , Catoctin Manor Ssta t es 
1 . 08 H s Do 
2 . 07 H S patoctin Nanor Estates 
3 . 37 H s p. Catoctin Manor Est a tes 
1 . 07 H s Do. 
1 . 05 H s Do . 
2 - H S Do . 
2 - H S Do . 
- - H S Do . 

1 . 06 H s Do . 
1 . 15 II s Do . 
- - H S Do . 

3 - H S Do . 
- - H S Do . 

- - II S Do . 

2 - II S Do . 
1 .04 H s Do . 
1 .44 H S a toctin l'lanor Esta tes 
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Tabl e 2 .--Records of wells in Frederick County- - Continued . 

Well number: See t ext for description of .... ell-numbering system . Well locations are 
shown on Pl ate 1. 

Static water level: Re port ed depths are given in fee t; measured depths are given in 
feet and tenths or hundredths. 

State Depth 
Well permit Lat. Alt i tude of well 

number number Owner Driller completed (feet) (feet) 

De 84 FR720701 Urban Syst ems De v . Keyser 1972 340 400 
De 85 do do do 1972 335 415 
De 86 do do do 1972 330 415 

Ec 20 FR720469 Fred . Co . Land do 1972 590 255 
Devel opers 

E:c 21 do do do 1972 580 220 
Ec 22 do do do 1972 590 302 
Ec 23 do do do 1972 540 262 

Ul 85 FR720112 c. ~l . Burdet te Cline 1971 345 125 

Ed 86 FR720291 s . Angleber ger do 1971 400 95 
F.d 87 FR720001 George Stupp Keyser 1971 430 140 

Cd 88 FR66w688 G. Gremillion do 1966 460 130 

Fc 29 None National Park Se rvice l.amerson 1969 220 203 

Fc 30 None do do 1969 220 150 

Fc 32 FR720165 Bar bar & Ross Co . Cromwell 1971 250 75 

Fc 33 FR720255 Fred . Co . Fish & Game Keyse r 1971 240 115 
Prot . Assoc . 

Fc ~4 FR6611697 David Phillips Crom .... ell 1966 240 165 

Fc 35 FR65W592 Cleavers Food Ser . Keyser 1965 255 70 

Fd 83 FR720338 Tuscarora Gun Club Cl ine 1972 300 170 
Fd 84 FR700451 '''m. A. De l au ter Crom~ell 1970 330 165 

Fe 24 FR720275 Columbia- Comus , Inc. Keyser 1971 450 443 

Length 
Diameter of 
of well casing 

(inches) (feet) 

6 26 
6 20 
6 20 

6 23 

6 21 
6 21 
6 -
6 20 

6 54 
6 42 

6 83 

6 -

6 42 

6 44 

6 41 

6 1" 

6 31 

6 42 
6 19 

6 93 

Wa ter use codes 

C Commercial P Public suppl,. 
F Fire R Rec reational 
H Domestic S Stock 
I Irrigs·tion T Institutional 
N Industrial U Unused 

Water l evel 

Wa ter- bearing ( feet below land surface) 
Yi eld 

formation Static Lat. Pumping (gpn) 

Grove Ls +1. 7 8/7/72 - 70 
do 5. 2 8/7/72 - 125 
do . 2 8/7/72 - 15 

Catoctin Hetabasalt 7. 0 4/18/72 - 20 

do 2 . 5 4/18/72 - 46 
do 6 "i /72 - 40 
do - - - 2 

New Oxford Fm 6 8/23/71 125 100 
(basal ls- pbl cngl) 

do 6 12/30/71 95 50 
New Oxford Fm 50 7/7/71 about 50 

140 
New Ox ford Fm 25 5/31/66 about 50 

(basal Is- pbl cngl) 125 

Ca toctin Metabasalt - - - < 2 

do 22 . 0 5/- /69 - 7 

New Ox ford Fm 25 10/28/71 50 40 
(basal Is- pbl cngl) 

do 36 10/20/71 about 40 
110 

do 40 5/12/66 about 40 
160 

do 15 5/5/65 70 20 

New Oxford Fm 42 1/13/72 170 20 
do 55 6/15/70 150 10 

Urbana Fm 10 11/22/71 - 50 

Hours 
pumped 

4 
4 
2 

1 

8 
1 
1 

1 

1 
1 

1 

-

-

5 

1 

1 

1 

1 
1 

1 

Pump type codes 

B Bucket 
J Jet 

None 
Piston 

S Submer gible 
T Turbine 

Specific Us. 
capacity of 
(gpm/rt) water 

- U 

- U 

- U 

- N 

- N 

- N 

- N 

0 . 84 II 

. 56 H 

. 56 H 

. 50 H 

- U 

- II 

. 20 C 

.54 H 

.33 H 

. 36 c 

. 16 H 

.10 H 

- U 

Pumping 

Remarks codes 

A Aqui fer test run 
Q See chemical analysis 
Z Well destroyed 

equipnent Remarks 

N Test well 
N Do 
N Observation well 

- Tea t well 

- Do 

- Do 
- Do 

S Q 

s 
s 

s 

N Z, C & 0 Canal , mile-
pos t 49 . 8 

P C & 0 Canal, mile -
post 49 . 9 

S 

S Clubhouse I Q 

S 

S Restaurant 

s Q 
S 

N Tes t well 
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Table 3 .--Records of wells i n Mont gomery County 

Well number : See text for description of well-numbering system . Well locations are 
s hown on Plate 1 

Static water level : Re ported depths are given in feeti measured depths are given in 
feet and tenths or hundredths. 

State Depth 
Well permit rate Altitude of well 

number number Ovner Driller completed (feet) (feet) 

Be 3 "0720066 Columbia - Comus , Inc. Keyse r 1971 440 155 
Be 4 do do do 1971 420 403 
Be 5 do do do 1971 430 320 

Cb 14 12458 Dicker son l1ethodist Hilton 1953 330 71 
Church 

Cb 15 28678 Potomac Electric Power do 1957 340 250 
Co . 

Cb 16 - do do 1957 310 197 
Cb 17 - do do 1957 350 250 
Cb 18 - National Park Service Hof fman 1969 210 140 
Cb 19 - Neutron Products Hi lton - 375 100 
Cb 20 M0690053 do do 1968 375 148 
Cb 21 50547 t.. t hony He Her do 1963 420 150 
Cb 22 M0660438 do do 1966 415 100 
Cb 23 M0680206 Hubert Lythe do 1968 375 114 
Cb 24 M0690097 'N'hea ton Lumber Co . Green 1968 350 125 
Cb 25 M0720176 John R. Yates Hilton 1972 395 100 
Cb 26 M0720191 U. s . Geo!. Survey Keyse r 1972 220 885 
Cb 27 !"\0720191 do do 1972 220 75 
Cb 28 Dan Westland do 1972 380 310 
Cb 29 Potomac Elec tric Fower do 1973 315 1004 

Co. 
Cc 27 31147 Stuart Ayer s Hilton 1958 440 llO 

Ce 28 1<0670049 John Robinson do 1966 460 120 

Ce 29 - Charles Weber do 1955 350 100 

Cd 31 31439 J ohn Moore Keyser 1958 350 185 

Da 2 - National Park Service Hoffman 1969 200 135 

Db 15 17659 St. Geo . Episc Church Hilton 1955 405 94 
Db 16 40313 Nat1. Insts . of Health do 1960 280 205 
Db 17 41677 John B. Offutt do 1959 365 83 
Db 18 24601 Poolesville Presbty. - 1956 400 95 

Church 
Db 19 31959 Levitt & Sons Gr een 1958 410 141 
Db 20 31960 do do 1958 415 245 
Db 21 44078 do Keyser 1961 370 325 
Db 22 35551 do Green 1959 220 80 
Db 23 - do Keyse r 1961 330 325 
Db 24 39308 do do 1960 400 467 
Db 25 49668 Nat!. Insts . of Health Hilton 1962 280 200 
Db 26 49669 do do 1962 280 145 
Db 27 M0670069 do do 1966 290 190 
Db 28 - National Park Service Hoffman 1969 200 125 
Db 29 fl0650460 D. J . Willard Hilton 1965 410 103 

C 
F 
H 
I 
N 

Length 
Diameter of 
of well casing Wa ter- bearing 

(inches) (feet ) formation 

i; - Urbana Fm 
6 61 do 
6 42 do 

6 26 New Oxford Fm 

6 28 do 

6 - do 
6 - do 
6 50 do 
6 - do 
6 42 do 
6 28 do 
6 22 do 
6 24 do 
6 24 do 
6 18 do 
6 40 do 
6 18 do 
6 37 do 
6 40 do 

6 46 New Ox ford Fm 
(baked zone) 

6 92 Ne w Oxford Fm 

6 - do 

6 30 Di abase 

6 36 New OXford Fm 

6 12 do 
6 40 do 
8 35 do 
6 40 do 

6 10 do 
6 12 do 
6 21 do 
6 26 do 
6 13 do 
6 37 do 
6 48 do 
6 58 do 
6 40 do 
6 30 do 
6 45 do 

- -- --

Water use codes PumE t:z::~ codes Remarks codes 

Commercia l P Public supply B Bucket A Aquifer test run 
Fir. R Recreational J Jet Q See chemical analysis 
Domestic S Stock N None Z Well destroyed 
Irriga·t1on T Insti tu tional P Piston 
Industria l U Unused S Submergible 

T 'fur bine 

Water level 
( feet be low l and surface) Specific Ue. 

Yield Hours capacity of Pumping 
Stat ic rate Pumping (gpn) pumped (gpm/ft) water equipoent Remarks 

10 10/ / 71 - 3 1 - U N Test well 
5 10/ /71 - 12 1 - U N Do 

40 10/ /71 - 8 1 - U N Do 

28 6/3/53 39 20 1 1. 9 H J 

49 12/23/57 180 15 2 . 11 U N 2 gpn a t 81 ft 
13 gpn at 244 ft 

- - - - - - U N 
40 1957 - - - - U N 
15. 6 4/1/69 - 20 - - H P C & 0 Canal, Q 
- - - - - F S 

39 10/28/68 122 12 4 . 14 N S 
19 4/18/63 86 3 2 . 04 p s Summe r camp 
31 5/9/66 80 25 4 . 51 R S Fills s·.;rimming pool 
38 7/1/68 93 8 - . 15 H s 
30 11/68 100 15 4 . 21 C S 
21 4/7/72 79 3 1 . 05 H s 
+7 . 0 5/19/72 75 22 1.0 U N Test well , Q 
1. 7 5/23/72 - 8 1 - U N 

26 6/6/72 - 15 1 - H S 
45.6 9/6/72 144 100 47 . 70 N S 

38 6/28/58 65 20 1 . "14 u p 

26 10/26/66 III 15 2 . 18 H S Penetra ted Ijamsville ! 
a t 110 ft. 

- - - - - - H S Q 

10 7/24/58 30 2 10 . 10 H F Neighbors a lso use water 

8 2/ /69 - 40 - - H P C & 0 Canal, water Q 58 ' 
&115 ' , Q 

16 2/23/55 55 10 1 . 30 H -
22 10/ /61 40 21 24 1.7 T s 
31 ll/29/59 62 4.5 1 .15 H -
21 9/26/56 63 16 - . 38 H -

15 9/20/58 98 17 3 . 2 H S 
15 9/14/58 120 15 4 . 14 H 
25 8/ /61 - 20 3 - U N Test .... ell 
15 7/22/59 70 7 - . 1 H 
20 8/ /61 - 40 12 - U T 
13 .3 9/17/68 - 18 - - U N Test well 
21 11/14/62 32 25 12 2 .3 T s 
32 11/14/62 55 25 24 1.1 T S 
29 9/2/66 70 20 4 .'+9 T s 
- - - 12 - - H P C & 0 Canal, Q 

28 4/28/65 67 15 4 . 38 C S 
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Table 3 .-- Re corda of wel le in Mont gome ry County- - continued 

We l l number : See text for description of wel l - numbering system . We l l locations are 
shown on Pla te I 

Sta tic wa t er leve l : Reported dept hs are given in fee t ; measured depths are given in 
feet and tenths or hundredths . 

State Depth 
Well permit Dat. Altitude of wel l 

number number Owner 
Mont-

Driller completed (feet) (feet) 

Db 30 "0660325 Chss . Jam i son Hilton 1966 410 143 
Db 31 M0670112 Roger A. 1l8yden ~::aste rdIlY 1967 305 200 
Db 32 M0670147 M. De Sterkenber g Hilton 1967 360 122 
Db 33 H0690113 do do 1969 350 165 
Db 34 "0670166 Economy Oil Co . do 1967 410 185 
Db 35 M0590154 Miller & Frauk do 1969 300 125 
Db 36 44079 Levi t t & Sons Keyser 1968 260 280 
Db 37 - do do 1968 345 325 
Db 38 - do do 1968 320 210 
Db 39 - Izank Walton League Green - 300 140 
Db 40 - do Stottle- 1971 280 170 

myer 
Db 41 - do unknown - 230 75 
Db 42 - do do - 230 120 
Db 43 "0650389 t·lyra Thomas Mayne 1965 410 82 
Db 44 H0720083 Ed Hnetkovsky Hilton 1971 310 120 
Db 45 - Charles Norris Keyse r 1956 360 100 
Db 46 M072- 162 R. L. Hoe ..... ing Brown 1972 325 102 

Dc 14 "0660163 Elmer Jones Hi lton 1965 405 74 
Dc 15 35127 Levi t t & Sons Green 1959 410 155 
Dc 16 35552 do do 1959 330 155 
Dc 17 35831 do Keyser 1959 325 317 
Dc 18 1'10700014 To .... n of Foolesville Sydnor 1969 395 597 
Dc 19 f107ooo46 do do 1969 410 450 
Dc 20 M0650553 A. C. Strang Hilton 1965 280 165 
Dc 21 00660179 Bert B. Wolfrey do 1966 320 120 
Dc 22 ~0660144 John A. Trauth do 1965 330 145 
Dc 23 1·'0670038 Gordon T. Darby do 1966 370 165 
Dc 24 M0670149 ili .... ard W. Bacon Easterday 1967 320 160 
Dc 25 110680016 Gorma n H. B'.1t ler Hilton 1967 385 143 
Dc 26 110670304 G. Horungstar do 1967 310 143 
Dc 27 M0680230 George lr.!eedon Brown 1968 305 64 
Dc 28 44441 Levitt & Sons Keyser 1959 305 400 
Dc 29 39309 d o do 1968 360 315 
Oc30 - Wm . R. Poole Gr een 1972 280 150 
Dc 31 110730075 Town of Poolesville Sydnor 1972 385 285 
Dc 32 - t.lexandric e Uhl Hilton 1955 355 90 
Dc 33 flO710156 John L. Windolph do 1971 310 105 
Dc 34 110710074 F. Bernsdorff do 1970 330 145 
Dc 35 110700103 Fred Campbell do 1970 355 165 
Dc 36 110700072 Davi d ~ie itzer do 1969 280 205 
Dc 37 H072--36 E:thel Fi stire do 1971 315 200 
Dc 38 M0700165 John F. Hindolph do 1970 320 105 
Dc 39 110730121 Alexandrice Uh l do 1973 355 160 

Ec 6 M068OO33 National Park Service do 1967 175 1211 
Ec 7 - do Delmarva 1970 190 136 
Eo 8 - do Hoffman 1969 190 125 
Ec 9 M0660395 John L. Kline Green 1966 210 118 

Diame ter 
of we ll 

( inches) 

6 
6 
6 
6 
5 
6 
8 
8 
6 
6 
6 

5 
6 
6 
6 
6 
6 

6 
6 
6 
6 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 

Wat e r use codes 

C Commercial P Public supply 
F Fire R Re crea t iona l 
H Domestic S Stock 
I Irr igo.·tion T l nsti t u tional 
N Industrial U Unused 

Length 
Water level 

of 
casing Wa ter- bearing ( feet be low l and surface) 

Yield 
(fee t) forma tion Static Date Pumping ( gpn ) 

41 New Ox ford Fm 46 2/17/66 121 10 
18 do 40 10/22/66 200 6 
26 do 31 12/9/67 93 8 
38 do 39 2/5/69 122 7 
25 do 36 1/4/67 171 5 
43 do 35 4/28/69 102 4 
23 do 12.4 9/17/68 166.4 150 
26 do . 35 9/17/68 - 20 
- do - - - 65 
- do - - - 2 
- do 62 . 7 10/19/71 - 5 

- do - - - -
- do - - - 8 

52 do 5 2/26/65 - I, 

20 do 29 12/8/71 82 20 
- Diabase - - - -

23 New Oxford Fm 56 10/17/72 71 10 

22 do 22 10/16/65 58 16 
22 do 30 6/24/59 140 10 
15 do 30 7/28/59 120 10 
23 do 25 8/15/59 40 80 
63 do 29 8/25/69 166 53 
63 do 30 9/17/69 125 95 
20 do 39 6/18/65 136 7 
22 do 19 10/9/65 III 4 
22 do 41 10/14/65 123 18 
24 do 47 8/30/66 149 6 
23 do 10 1/26/67 160 6 
31 do 26 7/24/67 121 12 
20 do 18 9/24/67 116 3 
30 do 40 5/23/68 50 30 
20 do - - - 30 
33 do 22 . 6 9/17/68 187 . 6 60 
- do - - - -

82 do 12 . 2 10/31/72 80 . 8 100 
- do - - - -

20 do 21 7/15/71 67 10 
28 do 41 10/27/70 122 8 
42 do 26 1/3/70 131 20 
47 do 31 11/6/69 185 11 
22 do 41 9/13/71 180 3 
22 do 20 9/18/70 89 7 
60 do 66 2/7/73 141 12 

40 do 28 9/6/67 36 30 
128 do 6 10/1/70 61 10 

42 do - - - 40 
23 do 50 5/12/66 100 10 

Houre 
pum ped 

2 
1 
2 
2 
2 
2 

24 
12 

8 
-
-

-
-
3 
1 
-
1 

1 
3 
3 
-

24 
24 

2 
2 
2 
2 
1 
2 
2 
1 

12 
24 
-

24 
-
1 
2 
1 
2 
1 
1 
1 

6 
4 
-
3 

Pump type codes 

B Bucket 
J Jet 
N None 
P Piston 
S Submergible 
T Turbine 

Specific Ue. 
capacity of 
(gpm/ft) water 

. 13 c 

. 04 H 

.13 II 

. 08 s 

.04 c 

.06 H 

.97 U 

- U 

- U 

- II 

- U 

- U 
- II 

- II 
.30 II 

- H 
. 7 II 

.44 H 

.09 U 

. 11 U 
5. 3 I 

.39 p 

1.0 p 

. 07 H 

. 04 H 

. 22 Il 

. 06 Il 

. 04 H 

. 12 H 

. 03 H 
3.0 H 

- U 
.36 U 

- Il 
1.5 P 

- 1I 
.22 H 
. 10 Il 
. 19 H 
.08 s 
. 02 Il 
. 10 Il 
.16 H 

3. 8 U 
. 18 II 
- H 
.20 H 

Pumping 

Remarks codes 

A Aquifer test run 
Q See chemical analysis 
Z Wel l des troyed 

equipnent Remarks 
I 

s 
s 
s 
s 
s 
s 
N Test well 
N Do , Q 
T 
J 
N 

P Boy Scout camp 
P Q 
J 
s 
S Q 

s 

s 
N 
N 
'1' Irrigates golf course 
T 
T 

-
-
-
s 
s 
S 
s 
S 
T 
N 
S q 
T 
S Repor ted contaminated ,q 
S 
S 
s 
s 
S 
S 
s 

N Sediment problems 
S Supplies NPS offic e 
P CS-OCu nfll , Q 
S 



WELL 
NUMBER 

CAR- AB 
AS 
HH 
88 
BS 

2 
13 

4 
9 

41 

BB 
BC 

54 
16 

FR- Af 

~ 
o 

AF 
BE 

23 
II 

BE 39 
BE 40 
BE 48 
BE 59 
BF 

BF 24 
CE 41 
00 3 
DO 65 
OU 146 

EO 
FC 
FC 
FO 

85 
24 
33 
83 

MONT- CS 
CB 
CH 

I 
18 
26 

CC 

OA 
DB 
DB 
DB 
DB 
DB 
DC 
DC 

DC 
EC 

29 

2 
I 

28 
37 
42 
45 

I 
30 

32 
8 

GEO 
LOGIC 

UNIT 

231NOXF 
23 1NOXF 
231NOXF 
231NOXF 
231NOXF 

2 31NOXF 
23 1N OXF 

23 1G8"G 
231GBRG 
231GHRG 
23 1G BRG 

23 1GBRG 
23 1GB RG 
231GBRG 
23 1GB RG 
231NOXF 

231NOXF 
231 NOXF 
231NOXF 
23 1NOXF 
23 1NOXF 

231NOXF 
231NOXF 
23 1N OXFB 
231NOXF 

23 1N OXF 
23 1NOXF 
231NOXF 
23 1NOXF 
23 1NOXF 

23 1NOXF 
231NOXF 
23 1NOXF 
231NOXF 
231NOXF 
2310 185 
23 1NOXF 
231NOXF 

231NOXF 
23 1NOXF 

DATE 
OF 

SAMPLE 

55 - 12 - 21 
72-06- 07 
46-12 -1 8 
52 - 02-05 
7 1-1 1- 10 

72 - 04 - 21 
71-11-29 

55-U4 - 04 
55-1 2 - 21 
72 - 04 - 14 
56 - 05 - 04 

72 - UI -1 9 
72-07 - 28 
72 -11-0 3 
73 - 04 -1 2 
55 -12- 20 

72 - 01-03 
73-04 -1 2 
53 - 04 -1 4 
56-05-04 
72 - 0B - 04 

72 - 08 - 08 
69 - 03 - 24 
72 - 08 - 07 
72 - 07-28 

52-05- 22 
69 - 02 - 24 
72 - 05 -01 
72-06-02 
72 -1 0 - 04 

69 - 02 - 18 
52 - 05 - 22 
69 - 02 -1 4 
71 - 10 -1 4 
72 - 03-1 0 
72-10 -17 
5 1- 03 - 08 
72 - 10 - 04 

72 -1 0- 1 7 
69-02- 05 

n IS 
SOLVED 
SILICA 
151021 
(MG/LI 

18 
19 
22 
19 

13 
23 

25 

20 
14 

16 
26 
20 
2 1 
44 

33 
8 . 1 

II 
9 . 8 

24 

15 
12 

7 . 8 
17 

9 .1 
15 
22 
23 
19 

17 
25 
26 
22 
21 
22 
16 
20 

20 
20 

TOTAL 
IRON 
IFE I 

IVG/L I 

30 
60 

390 
20 

40 
70 

11 0 

<0 
20 

620 
20 
1 0 
30 
30 

70 
260 

1300 
40 

10 0 

20 

70 
60 

4900 

340 
90 
40 

40 
440 

20 
230 

70 
310 

30 

100 
250 

TA BLE 4 . -- CHEMICAL ANALYSES OF WATER SAMPLES FROM SEL ECTED WELLS IN THE STUDY AREA 

TOTAL 
MAN 

GANESE 
(MN) 

IV GI L I 

<0 

<5 
5 

<0 
<5 

30 

<0 
50 

<5 
<0 
o 
o 

20 

<5 
o 

20 
<0 

<0 

<0 
100 

50 

10 
<0 
o 

10 
700 

<0 
20 

o 
10 
o 

o 
130 

DIS -
SOLVED 

CAL 
CIUM 
ICAI 

I MG/LI 

19 
46 
40 
45 
44 

38 
29 

70 
73 
50 
56 

55 
22 

8 . 0 
54 
46 

27 
50 
31 
51 
54 

57 
79 
46 
35 

12 
25 
32 
33 
38 

28 
73 
4 1 
39 
61 
24 

8 . 8 
44 

51 
45 

DlS -
SOLVED 

I"A.G 
NE 
SlUM 
(I-1G) 

IMG/LI 

10 
7.9 
6 .1 

10 

15 
6 . 2 

25 

14 
10 

12 
4 . 3 
1. 9 

16 
23 

16 
17 
13 

9 . 0 
B. O 

13 
23 
27 
3.9 

4.6 
12 
3.1 
3.2 
5 . 2 

7 . 9 
6 . 8 
7.3 
5 . 0 

17 
6 . 9 
2 . 1 
4.3 

8 . 3 
4 . 4 

DIS 
SOLVED 
SOD IUM 

(NA) 

I MG/LI 

II 
13 
19 
20 

30 
7. 2 

8 . 8 

12 
12 

10 
4 . 8 
4 . 5 

13 
8 . 9 

II 
19 

2 . 5 
8 . 9 

15 
10 

2 . 2 
4 . 6 

4 . 2 
21 
5.2 
5.1 
5 . 2 

6 . 2 
42 

9 . 6 
21 
12 

9 . 9 
6 . 8 
R. 2 

II 
4 . 2 

DI S -
SOLVED 

PO 
TA S
SlUM 
IK I 

I MG/LI 

.4 
1. 0 
.7 
.6 

2 . 0 
. 3 

1. 0 

. 9 

. 8 

1. 4 
. 3 
. 4 

2 . 2 
. 6 

. 9 

. 5 

. 4 

. 6 

. 8 
1 . 3 

. 9 

.5 

1 . 3 
1.1 

.7 

. 3 

. 7 

. 5 
2.5 

. 7 

. 6 
1.0 
1 . 2 

. 6 

.5 

1.1 
. 8 

BICAR 
AONA TE 
IHC031 
IMG/LI 

38 
152 
151 
150 
167 

23 
121 

195 
200 
225 
188 

172 
92 
24 

IRO 
~09 

158 
147 
151 
172 
146 

199 
286 
225 
115 

2 1 
179 
11 9 
124 
114 

120 
195 
172 
196 
22 1 
1 00 

21 
148 

184 
122 

DIS 
SOLVED 

SULFA TE 
15041 
{MG/Ll 

21 
19 
16 
24 
24 

27 
4 . I 

131 
105 

9 .6 
45 

5 .7 
.5 

14 
22 

. 2 

20 
4 1 

8 . 2 
10 
26 

15 
53 
16 
8.0 

29 
5 . 0 

. 2 

.5 
8.2 

2 . 0 
56 

3 . 1 
4 . 0 

18 
1 4 
25 
12 

9 . 5 
9 . 5 

IlIS
SOLVED 
CHLO 
RI DE 
ICLI 
I MGILI 

16 
".5 
~ . o 

II 
17 

A8 
3 . 4 

5 . 2 
q . o 
3 . 5 
6 . fJ 

30 
1.5 
3 . 0 

16 
14 

4 . 9 
44 
1 0 

3 .S 
12 

12 
9 . 5 
4.2 
4 . 0 

8 . 5 
5 . 4 
1. 2 
1.3 
6 .7 

7. 5 
48 

3 . 6 
1.7 

20 
7.0 
3 . 2 
2 . 6 

8.5 
6 . 6 

DIS 
SOLVED 
FLUO 

RIOE 
IF I 

I"G/LI 

.1 

. 1 

.1 

.2 

.1 

.1 

.4 

.1 
< . 0 

< . 0 
.1 
. 0 
. 1 

< . 0 

. 2 

.1 
< . 0 
<.0 

.1 

.1 
< . 0 

. 1 

.1 

< .0 
.1 
. 1 
. 1 
. 1 

. 1 
<.0 

. 1 

.2 

.1 

.1 

. 1 

.1 

.1 

.1 

DIS_ 
SOLVED 

NITRATE 
IN031 
IMG/LI 

22 
24 

4 . 4 
16 
14 

48 
6 . 6 

1. 6 
2 . 5 
5 . 1 

II 

18 
8 . 4 

13 
38 
26 

6 . 3 
18 

5 . 8 
16 
22 

19 
8 . 5 
9 . 2 
7.9 

7 . 0 
.90 

3 . 6 
4 .4 

17 

7.1 
39 

3 .1 
. 90 

20 
3 . 5 
4 . 3 
7. 1 

15 
1 9 

III 5-
SOLVED 
SOLI OS 

ISUM OF 
CONSTI 
TUEN TSI 

(MG/Ll 

213 
184 
218 
23 1 

272 
140 

364 

226 
247 

233 
113 

63 
263 
287 

197 
270 

187 
230 

245 
337 
224 
138 

86 
174 
127 
132 
156 

135 
38R 
179 
191 
279 
138 

77 
17 2 

21 5 
1 70 

HARD 
NESS 

(CA ,M GI 
I MG/LI 

54 
160 
130 
14 0 
150 

160 
98 

280 
252 
180 
180 

190 
73 
28 

200 
2 10 

130 
200 
130 
160 
17 0 

200 
290 
230 
100 

49 
110 
93 
96 

120 

100 
210 
130 
12 0 
220 

88 
3 1 

130 

16 0 
130 

NON 
CAR 

AONA TE 
HARD 
NESS 
IMG/ L I 

23 
31 

14 
14 

140 

120 
8R 

27 

46 
o 
8 

53 
38 

4 
74 

7 
23 
45 

33 
57 
41 

9 

3? 
o 

o 
23 

4 
50 
o 
o 

4 1 
6 

13 
6 

11 
30 

SPE 
CIFIC 
CON 
DUC T
ANCE 

IMICRO -
MHOSI 

207 
354 
303 
35 1 
396 

472 
222 

5h7 
538 
359 
414 

526 
166 

80 
433 
440 

316 
452 
283 
319 
362 

414 
564 
470 
230 

149 
303 
184 
207 
245 

238 
609 
285 
304 
469 
209 
117 
268 

345 
279 

PH 

I UN ITS I 

6 . 4 
R .1 
8 . 0 
7.7 
8 . 0 

6 .6 
7 . 7 

8 . 0 
7.7 
8 . 0 
7 . 2 

7.6 
7 . 7 
7.0 
7 . 8 
7.3 

7 . 4 
7.4 
7. 8 
7.7 
8 . 5 

8 . 2 
8 . 2 
8 . 3 
7.5 

6 .0 
7 . 9 
7 . 8 
7.9 
A. O 

8 01 
6 . 9 
8.0 
7 . 9 
7.6 
7.7 
6 . 6 
8 . 3 

8.2 
7. 8 



Table 1O.-Lithologic description of cuttings from selected wells. 

Depth (tt) 
0- 10 

10- 21 
21- 27 
27- 42 
42- 48 
48- 58 

58- 62 
62- 70 
70- 88 
88-116 

116-168 

168-194 
194-212 
212-224 
224-235 
235-244 
244-306 
306-331 
331-340 
340-364 

364-382 
382-392 
392-480 
480-488 
488-556 

556-564 
564-578 
578-585 
585-602 
602-656 

656-676 
676-692 

Well No. : Car-Be 16 
Owner: U. S. Geological Survey 

Elevation : 505 ft 
Driller : Austin Keyser Well Drilling 

Location : 1 mi southwest of Mayberry 

Description 

Fill-tan clay 
Dark red clay, soft 
Red mud 
Dark red shale 
Red-gray sandy shale (water at 48 ft) 
Red-gray fine grained sandstone (5 gal/min at 55 ft) 

6-inch casing to 60 ft 
Red-brown shale 
Gray silty sandstone 
Brown-red shale (trace water at 80 ft) 
Brown silty sandstone and red shale streaks 
Red-brown shale and red-gray sandstone streaks 

(15 gal/min at 120 ft) 
Red-gray sandstone, fine grained 
Red-brown silty shale 
Red-brown sandstone 
Red-brown silty shale 
Gray-green sandstone 
Red-brown silty shale, few gray sandstone streaks 
Gray sandstone, fine grained 
Brown-red shale, soft (trace water) 
Gray silty sandstone, some sandy shale streaks 

(water at 350 ft) 
Red shale 
Red-brown sandstone 
Red shale with brown silty sandstone streaks 
Gray sandstone with calcite material 
Interbedded red shale, red-brown sandy shale, 

and siltstone 
Red shale containing quartz pebbles 
Gray sandstone, coarse grained 
Quartz-pebble conglomerate 
Red-brown shale and siltstone 
Gray sandstone, medium to coarse grained, some beds 

of quartz-pebble cong1omerate 
Red shale containing white quartz pebbles 
Gray sandstone, medium to coarse, few beds 

quartz-pebble conglomerate 

31 



Tab le lO.- Lithologic description of cuttings from selected wells.-Continued 

Depth (it) 

0- 18 
18- 21 
21- 40 
40- 58 
58- 80 
80- 105 

105-120 
120- 133 
133- 155 
155- 182 
182- 186 

186- 216 

216- 240 
240- 262 
262- 317 
317-329 
329-331 
331- 336 
336- 348 
348- 380 
380- 400 
400- 412 
412- 420 
420-430 
430-440 
440- 482 

482- 492 
492- 506 
506- 512 
512-522 

522-550 
550- 574 

574-578 
578- 596 
596-604 

W ell No : Mont-Cb 26 
Owner: U. S. Geological Survey 

Elevation : 220 ft 
Driller : Austin Keyser Well Drilling 

Location : Dickerson Park 

Description 

Silt, sand and gravel (alluvium?) 
Apparently coarse gravel- lost circulation 
Red shale and siltstone 
Red-brown medium grained sandstone 
Brown sandstone 
Red sandy shale and sandstone 
Red shale 
Red-brown sandy shale 
Red shale and siltstone 
Red-brown siltstone and red shale 
Green-gray sandstone, medium grained, with streaks 

of red shale 
Gray sandstone, medium-coarse grained, becoming very 

coarse below 190 ft. Water (5 gal/min) at 188 ft, 
about 40 gal/min at 206 ft 

Red shale, some siltstone 
Gray sandstone, medium grained 
Red shale, some siltstone streaks 
Gray sandstone, medium-coarse grained 
Red shale 
Red-brown sandstone, fine grained 
Red shale 
Gray sandstone, medium-coarse grained 
Red shale, drills fast 
Red-brown sandstone, fine grained 
Red shale 
Gray sandstone, fine-medium grained 
Red shale 
Gray arkosic sandstone, medium-coarse grained, some 

fine-grained sandstone 
Red shale 
Red-brown arkosic sandstone, medium-coarse grained 
Red shale 
Gray sandstone, medium-coarse grained, some arkosic 

sandstone 
Red shale and siltstone 
Gray sandstone, fine-medium grained, some red-brown 

shale 
Red shale 
Gray sandstone, medium grained 
Dark red shale 
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Table 10.-Lithologic description of cuttings from selected wells.-Continued 

Depth (It) 

604-628 

628- 634 
634-660 
660- 674 
674-710 

710- 770 

770-808 

808-838 
838- 846 
846-862 
862-885 

Well No. : Mont-Cb 26 (Continued) 

Description 

Gray sandstone, medium-coarse grained, shale streak 
619-620 ft 

Red-brown shale 
Gray and red-brown arkosic sandstone, medium grained 
Red and green-gray shale 
Brown-gray arkosic sandstone, apparently some lime

stone conglomerate, few shale streaks 
Red-brown shale and sandy shale, few fine-grained 

sandstone streaks 
Limestone conglomerate in red shale matrix, limestone 

chips, pink and gray 
Gray limestone, argillaceous (Frederick? Limestone) 
Gray shale, calcareous, fissile 
Gray argillaceous limestone 
Gray, very argillaceous limestone, some gray calcareous 

shale 
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Figure 11. Selected geophysical logs 

Owner: Town of Thurmont 
Driller: Austin Keyser,lnc 

Type log: Caliper 

Well no : Fr-Be 39 

Date logged: Dec 28,1971 

Aquifer: Gettysburg Shale (limestone-pebble conglomerate 

lithofacies) 
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Figure 11.-- Continued 

Owner: Town of Poolesville 

Driller : Sydnor Hydrodynam i cs 

Type log: Caliper 

Well no; Mont-Dc 18 

Date logg ed: Sep1.12, 1969 

Aquifer : New Oxford Formation 
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