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CONVERSION FACTORS 

For use of readers who prefer to use the International System (SI) of metric units, conversion factors for terms used in 
this report are listed below: 

Multiply Inch-Pound Unit By To obtain SI Unit 

inch (in.) 2.54 centimeter (cm) 

inch per year (in. /yr) 2.54 centimeter per year (cm /yr) 

foot (ft) 0.3048 meter (m) 

foot per day (ft / d) 0.3048 meter per day (m/ d) 

foot per second (ft / s) 30.48 centimeter per second (cm/ s) 

foot squared per day (ft2 / d) 0.0929 meter squared per day (m2/ d) 

gallon (gal) 3.785 liter (L) 

gallon per day (gal / d) 3.785 liter per day (L / d) 

million gallon (Mgal) 3785 cubic meter (m3) 

million gallons per day (Mgal / d) 3785 cubic meter per day (m3/ d) 

mile (mi) 1.609 kilometer (km) 

square mile (mi2) 2.589 square kilometer (km2) 

foot per mile (ft / mi) 0.1894 meter per kilometer (m/ km) 

National Geodetic Vertical Datum of 1929 (NG VD of 1929): A geodetic datum derived from a general adjustment of 
the first-order level nets of both the United States and Canada, called NGVD of 1929, is referred to as sea level in this 
report. 
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EVALUATION OF THE WATER-SUPPLY POTENTIAL OF 

AQUIFERS IN THE POTOMAC GROUP OF 

ANNEARUNDELCOUNT~MARYLAND 

by 

Frederick K. Mack and Grufron Achmad 

ABSTRACT 

A multi-layer aquifer model was developed to simulate the effects of pumping stresses on aquifers in the Potomac Group 
in northern Anne Arundel County, Maryland. The model represents a hydrologic system including four Coastal Plain aquifers 
known locally as the Patuxent, the lower Patapsco, the upper Patapsco, and the overlying Magothy aquifer. These aquifers 
are layers composed mainly of sands that dip gently to the southeast from band-shaped outcrops in the northwestern part of 
the modeled area, and are separated from one another in downdip areas by relatively impermeable confining beds. 

The model was developed by using measured values for the hydrologic properties of the aquifers and confining beds 
where they were available and by using estimated values where measured values were not available. The model was calibrated 
by using monthly pumpage of more than 250 production wells and water levels measured in 39 observation wells over the 
12-year period from December 1965 through December 1977. The calibration was accomplished by comparing the computed 
potentiometric levels with the corresponding water levels measured in the field for both steady-state and transient-state 
conditions. The maximum difference between the computed and observed water levels of the 39 observation wells was about 
30 feet , but the difference was generally less than 10 feet. Trends of 30 of 39 hydrographs compared well; eight were fair, and 
one was poor. 

Pumpage by the Anne Arundel County Department of Utilities, other governmental agencies, and industry is expected 
to total 118 million gallons per day by the year 2000 in the model area, which includes all of Anne Arundel County and portions 
of the adjacent counties. The calibrated model was used to predict the effect of that pumpage on water levels in each aquifer. 
The results indicated that deep cones of depression would be developed in some aquifers, but that the well fields could provide 
the quantities needed. 





INTRODUCTION 

The Coastal Plain sediments underlying Anne 
Arundel County, Md., include several aquifers that supply 
most of the water for the area. The deepest of these aquifers 
is in sediments of the Potomac Group of Cretaceous age. 
These deposits are the sole source of ground water in the 
northwestern part of the county and an important source 
for the central part of the county. 

The demand for water in Anne Arundel County is 
increasing as the population increases. As the demand 
continues to increase, it will become necessary to examine 
all possible sources. Ground water has been the primary 
source of supply in the past and will undoubtedly be a major 
source in the future. Efficient development and management 
of the county's ground-water resources will become increas
ingly complex and difficult as the demand for water grows 
larger. Managerial decisions must be based on the best 
information obtainable. Such data can be gathered only 
with difficulty, often requiring the acquisition of new 
information and the use of indirect methods to interpret 
existing information. 

Management of the aquifers of the Potomac Group 
ultimately must be based on consideration of factors 
controlling the amount of water the aquifer will yield and 
factors such as the potential hazard of aquifer contamina
tion by intrusion of saline water from the Chesapeake Bay. 
Several aspects ofthe salt-water hazard have been discussed 
by Mack (1974). 

This is one of a series of projects to study the aquifers 
of the Coastal Plain of Maryland. Funding for this project 
was provided by the U.S. Geological Survey, the Maryland 
Geological Survey, and the Anne Arundel County Office of 
Planning and Zoning. 

This study was made to gain a better understanding 
of the aquifers underlying Anne Arundel County and to 
develop a system for estimating the ability of the aquifers to 
supply the water demands of the future. The digital-model
ing technique of analysis was selected because it integrates 
available quantitative information regarding the complex 
geologic and hydrologic relationships between the aquifers 
and the fine-grained sediments confining them. The develop
ment of a model of the Potomac Group is an essential step 
in the eventual development of a multi-layered model of the 
full thickness of the Coastal Plain sediments in southern 
Maryland. 

Although much of the basic data needed to develop 
this first generation of the model existed before the project 
started, and more data were gathered within the course of 
the project, many deficiencies in the data base became 
apparent as development progressed. Future versions of the 
model, made after the data gaps have been filled and longer 
periods of water-level and pumpage data have been ob
tained, will merit greater confidence. 
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PURPOSE AND SCOPE 

This report presents the results of a study to evaluate 
the water-supply potential of aquifers in the Potomac Group 
and the overlying Magothy aquifer of Anne Arundel 
County. The report describes the hydrogeology of the study 
area, the development and use of the model in simulating 
the aquifer system, and the effect of future increases in the 
rate of withdrawal on ground-water levels. 

LOCATION AND EXTENT OF STUDY AREA 

The project area (fig. I) includes the northern two
thirds of Anne Arundel County, plus parts of Baltimore, 
Prince Georges, and Howard Counties, and part of Balti
more City. It includes an area of about 500 mi2, most of 
which is between Baltimore and Annapolis. The area of the 
model (inset map on fig. I) was made considerably larger 
than the area of the project in order to simulate the lateral 
extent and distant boundaries of the aquifers. The modeled 
area, 2,500 mi2, includes all of Anne Arundel County and 
parts of Baltimore, Prince Georges, Charles, Calvert, Kent, 
Queen Annes, and Talbot Counties. It also includes all of 
Washington, D.C., much of the city of Baltimore, and a 
small part of the State of Virginia. 

PREVIOUS INVESTIGATIONS 

The geologic and water-yielding characteristics of 
aquifers in the Potomac Group have been studied previously 
by many hydrologists. The development of water supplies 
from these aquifers in southern Maryland before the turn of 
the century was described by Darton (1896). Data tabulated 
by Clark, Mathews, and Berry (1918) describe wells tapping 
the aquifers. Several studies pu blished as part of the series of 
bulletins of the Maryland Geological Survey were concerned 
with water resources of individual counties of the area. 
Ground-water resources of Anne Arundel County have 
been described by Brookhart (1949) and by Mack (1962). 
Lucas (1976) prepared the most recent tabulation of 
ground-water data for the county. Multi-county studies of 
the geology and water resources of southern Maryland were 
made by Darton (1896), Otton (1955), Hansen (1968), 
Glaser (1969), Weigle, Webb and Gardner (1970), and 
Weigle and Webb (1970). Experience and data obtained 
during the preparation of digital and analog models of the 
Magothy aquifer in the Annapolis area (Mack, 1974) and a 
digital model ofthe Magothy aquifer in southern Maryland 
(Mack and Mandie, 1977) were used as the starting point in 
the development of this model. 



1 0 5 10 MILES ..... - i 
1 0 5 10 KILOMETERS 

Figure 1. - Project area and geographic limits of the ground-water model. 
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METHOD OF STUDY 

The hydrogeology of the Potomac Group and the 
overlying Magothy Formation was studied by the develop
ment and use of a digital model. Project activities progressed 
through the following phases to produce the model: 

I. Acquisition of data for the Potomac Group and 
adjacent formations. This entailed the gathering 
of many types of information from many different 
sources. 

2. Development of a conceptual model of the 
hydrologic system of the Coastal Plain sediments 
from existing hydrogeologic knowledge, new data 
obtained by test drilling, and newly developed 
observation-well networks. 

3. Translation of the data from the conceptual model 
to a mathematical simulation of the real hydrologic 
units - the digital model. 

4. Steady-state calibration of the model by adjusting 
hydrologic parameters used in the model until the 
computed potentiometric surfaces matched pre-
1965 water levels. The steady-state water levels 
were used as initial conditions for the transient 
model. 

5. Transient calibration of the model by comparing 
computed water-level hydrographs with hydro
graphs of 0 bservation wells for the period 1965 to 
1977. 

6. Trial runs to predict water-level declines due to 
hypothetical well-field configurations and pumping 
rates in the future. 

HYDROGEOLOGIC SETTING 

Geologic conditions in the project area, to a large 
extent, control the amount of water that can be taken from 
the Coastal Plain sediments because they affect the rate at 
which individual wells can be pumped and the depth to 
which wells must be drilled . Each type of sediment plays a 
special role in the functioning of the hydrologic system. 
Thick layers of coarse, well sorted (clean) sand can yield 
large quantities of water to individual wells and , thus, are 
important in developing central water systems. Clay layers 
do not readily yield significant quantities of water to 
individual wells, but they strongly influence the movement 
of water by impeding vertical flow between aquifers. Clay 
layers also serve as sources of recharge by slowly yielding 
their stored water to aquifers. Their effectiveness in these 
respects depends on their thickness, hydraulic conductivity, 
areal extent, and compressibility. 
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Anne Arundel County and much of the surrounding 
area is underlain by a wedge-shaped mass of unconsolidated 
sedimentary deposits, the Coastal Plain sediments, which 
overlies much older consolidated rocks. 

Cores and cuttings of the bedrock underlying Anne 
Arundel County have been obtained at only a few test sites. 
The evidence available suggests that the bedrock is similar 
to the rocks of low hydraulic conductivity found in the 
Piedmont area of Maryland. This study, therefore, assumed 
that the bedrock functions as a confining bed. The top of the 
bedrock surface underlying the Potomac Group, shown in 
figure 2, dips toward the southeast. 

The Potomac Group is comprised of three separate 
and distinct aquifers in Anne Arundel County. The aquifers 
are known locally as the Patuxent, lower Patapsco, and 
upper Patapsco, and are in the Patuxent and Patapsco 



1 0 5 10 MILES 
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1 0 5 10 KILOMETERS 
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Datum is sea level 

Figure 2. - Approximate altitude of the top of the bedrock. 
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Formations. They are confined, except in their outcrop 
areas where water-table conditions exist; confining layers 
separate the aquifers in most places. Continuous water-level 
records from clusters of wells that tap the different aquifers 
indicate that the sands are hydrologically separated from 
one another. The water-level records show that the pumping 
of water from one of the aquifers at a specific site commonly 
has no immediate effect on water levels in the other aquifers 
at the same site. 

DESCRIPTION OF AQUIFERS AND 
CONFINING LAYERS 

The Potomac Group comprises the entire thickness 
of Coastal Plain sediments in the northern part of the 
county. It is overlapped by younger deposits ranging in age 
from Late Cretaceous to Holocene (tab. 1) in the central 
part ofthe county. The stratigraphy ofthe Potomac Group 
is very complex. Because formations of the group were 
deposited under fluvial and lacustrine conditions, sand, silt, 
and clay layers are commonly limited in lateral extent. Sand 
lenses 25 ft thick at specific points have been found to be 
much thicker, thinner, or absent 25 to 100 ft away. Figure 3 
shows the location of key wells, test holes, and data-collec
tion sites referred to in this report. The geologic sections 
(figs. 4 to 8) show that the major aquifers and the confining 
beds are variable in thickness, but generally can be corre
lated from point to point as they slope gently toward the 
southeast. 

Tops of the aquifers are shown in figures 9 to 12. 
Control points used to prepare these maps were selected 
from drillers' logs, geophysical logs, and studies of cores and 
cuttings from wells and test holes. 

Patuxent Aquifer 

The Patuxent aquifer in the Patuxent Formation, 
which crops out along the northwestern boundary of Anne 
Arundel County, is composed of lenticular, interfingering 
deposits of sand, silt, and clay. Wells drilled into this aquifer 
generally encounter sand layers capable of yielding relatively 
large quantities of water. The Patuxent aquifer directly 
overlies bedrock. Because the top of the rock (fig. 3) is at the 
land surface near or close to the Fall Line and dips to the 
southeast at approximately 80 ft / mi, the aquifer lies at 
relatively shallow depth, less than 100 ft , along the Howard 
County line and is over 1,500 ft deep in the eastern part of 
Anne Arundel County (fig. 9). 

The aquifer is relatively thin and even pinches out in 
the northwestern part of Anne Arundel County. This 
explains why quantities of ground water available from the 
Maryland City area are quite limited. In downdip areas, 
where the aquifer is deeper and thicker, larger quantities of 
water can be obtained from individual wells. As may be seen 
in table 2, some of the highest yielding (I to 2 Mgal / d) well 
fields tapping these aquifers in Anne Arundel and Prince 
Georges Counties are at Crofton Meadows, Kings Heights, 
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Bowie, and Glen Burnie. Yields from Sparrows Point and 
Baltimore City are greater than 2.0 Mgal / d. 

Arundel Clay Confining Layer 

The Arundel Clay, which directly overlies the Patuxent 
aquifer, functions as a confining layer because of its 
relatively low vertical hydraulic conductivity. It crops out in 
a band-shaped area across the northern part of the county. 

Lower Patapsco Aquifer 

The lower Patapsco aquifer, which overlies the 
Arundel Clay, is capable of yielding from 0.5 to 2 Mgal / d 
from individual wells in most localities where it has been 
tested. It is the source of water for several of the large wells 
in the Glen Burnie and Severndale areas. Well AA-De 94, 
owned by the city of Annapolis, and the only well pumping 
from this aquifer in the downdip area, yields about 1.5 
Mgal / d. 

Confining Layer Overlying Lower Patapsco Aquifer 

The confining layer separating the lower Patapsco 
aquifer from the upper Patapsco has not been named. In 
some areas, such as Severn dale, it consists of massive beds 
of clay of low vertical hydraulic conductivity, but some 
layers within the confining bed are relatively more perme
able. In Severndale (fig. 60), the layer is over 100 ft thick. In 
Annapolis (fig. 63), it is over 200 ft thick. 

Upper Patapsco Aquifer 

The upper Patapsco aquifer is one of the best water
bearing formations in Anne Arundel County, but it is much 
more limited in areal extent than the two deeper aquifers. It 
crops out in a band-shaped area (fig. I I) that extends from 
the Patuxent Wildlife Refuge in Prince Georges County 
across Fort Meade to an area located a few miles south of 
Glen Burnie. In areas southeast of the outcrop area, the 
aquifer is under confined conditions and yields large 
quantities of water. Water supplies for Severndale, Arnold, 
and the U.S. Naval Academy are obtained from this aquifer. 

Confining Layer Overlying Upper Patapsco Aquifer 

The thickness and vertical hydraulic conductivity of 
the confining layer separating the upper Patapsco from the 
overlying Magothy aquifer are quite variable throughout 
the project area. The geologic sections in figures 4, 5, 7, and 
8 show that the thickness of this confining layer ranges from 
more than 100 ft in some areas, such as Crofton Meadows 
(fig. 5), to less than 50 ft in areas such as the Arnold well field 
(fig. 4). 

(Text continued on p. 19.) 
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Table 1. - Stratigraphy and hydrologic and lithologic characteristics of geologic formations in Anne 
Arundel County 

System Series Group 

HO LO CENE 

QU ATERN A RY and 

PLE ISTO CENE 

EO C ENE 

TERTIARY PAMU NKEY 

PALEO CEN E 

UPPE R 

CRETA C EOU S 

CRE TACE OU S 

LO W ER 
PO TOMAC 

CRETAC EOUS 

LO WER PAL EO ZO IC (?) TO PRECAMBRIAN(?) 

Formation 

Alluvium and 

te rrace deposits 

Na n jemoy 

Formation 

Mo rlboro Clay 

Average 
thickness 

(feel) 

30 

80 

30 

Lil ho logic 
symbo l 

1:=-_-_-_-= 

E====~ 

H ydrologic character 

Confining bed in most 
places . Fear aqui:'er 
in sone places . 

Generol Iilho logy 

Se.r.d , gravel , silt , 
and clay. 

~~-:$ 
I:=---~~~------------~-----------; 

Cor.fininG bed 
Sand , with clayey 
layers , elauconi tic . ~~~ 

~~--------------+--------------4 
IE:==-=-:'::::~ 
~==~=2 Cor.fining bed 

Clay , p.!..asti c, pale
red tc. silvery gray . 

~------~r----F~ ~~---------------+--------------; 

.········· i ."':'
•...••.. : ...... : .•...•.•.•... -.=:= •.•••.. 

Aquio Format ion 
100 

... :~ ....... . 
' . : .~:'" 

AQuifer 

Gleuc.cni tic , greenish 
t o brown sand with 
indurated or "rock'! 
layers in middle alln 
basal parts . 

~--------r---~=~~ 

Brightsea t 
Forma tio n 

Severn Fo rmat io n 

Matawan 

Form a ti o n 

Mogolhy 
Fo r mation 

o 
o 
o 
E 

" ~ 

8 
0. 
o 

~ 

Upper 

part 

lowe r 

part 

Arund el Cloy 

Patuxen t 

For ma tio n 

Bose menl 11 
Com p lex 

40 

90 

30 

100 

250 

250 

250 (?) 

ConfininG bed in most 
places . Poor aqui fer 
in some p l aces . 

Poor aquifer in places . 

Ccn:'i ni r.g bed 

Aquifer 

Sand , silt , and clay , 
oli ve gray to blac It , 
glauconi tic . 

Sar:d , silty to fine , 
...... i th some glnuconi te . 

Silt and fine sand , 
clayey , dark gray to 
"black , glauconitic . 

Sand , light gray te· 
whi te , with inter
bedded thin layers of 
c·r ganic black clay . 

Confining bed 
Clay , tough , 
variegated coler. ==-=--====-== 

~--~~-~.~---------------+---------------i 

Aqui fer 

=----=-------: 

~~-=-~~ 
Cor.fining bed 

....•..................... 

Aquifer 

Sand. , fine t o medium , 
brc wn color . 

Clay , tough, 
variegated colc!" . 

Sand , fine to rnediurr. , 
brown co] or . 

•••• • ••• ~---------------+--------------~ 

........ 

....:....:...:.··1·~:·· 

Confining bed 

Clay , red , brc'«n, and 
gray , cc.ntains some 
ironstcne nodules and 
plant remains . 

_Liii-
25 0 (?) ==~:::-:::=:=~ 

Aquifer? 

Con f ining bed 

Aquifer? 

Sand , gray and yellow , 
wi th interbedded clay ; 
kaolini zed feldspar 
and lignite common . 
Locally clay layers 
predominate. ? . 

Confining bed 

Probably gr.eiss , 
grani te , gabbro , meta
gabbro , quartz diorite 
and graniti zed schist. 

11 Consolida led re d sho ly rocks o f Triassic (?) age were dri ll ed 0 1 Sandy Poin l Siol e Pork. 
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Figure 3. - Locations of geologic sections, key wells, test holes, and data-collection sites referred 
to In this report. 
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Figure 9. - Outcrop and altitude of top of the Patuxent aquifer. 
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Figure 10. - Outcrop and altitude of top of the lower Patapsco aquifer. 
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Figure 11. - Outcrop and altitude of top of the upper Patapsco aquifer. 
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Figure 12. - Outcrop and altitude of top of the Magothy aquifer. 
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Magothy Aquifer 

Although the Magothy aquifer overlies the Potomac 
Group, it is hydrologically connected in varying degrees 
from place to place with the underlying Patapsco aquifer. 
The Magothy aquifer must therefore be considered in 
determining leakage to and from the upper Patapsco 
aquifer and is included in the study of aquifers in the 
Potomac Group. It is well exposed along the Magothy and 
Severn Rivers, where it consists of 40 to 60 ft of coarse, 
light-gray sand containing lignite and pyrite. It dips to the 
southeast at about 30 ft I mi and serves as an excellent 
aquifer in the Annapolis area. 

GROUND-WATER FLOW 

That part of the rainfall and snowmelt that does not 
immediately run off as overland flow and that is not 
returned to the atmosphere through evapotranspiration, 
percolates downward to the water table as ground-water 

recharge. Once water reaches the zone of saturation, it 
begins to move laterally under the influence of gravity 
toward points of discharge, such as springs, wells, streams, 
or the Chesa peake Bay. Lateral movement of water within a 
typical aquifer is slow and downgradient toward areas of 
lower head. 

The general direction of ground-water flow can be 
estimated for each aquifer by assuming that the direction of 
flow is perpendicular to the lines of equal potentiometric 
head shown on the potentiometric maps (see figs . 22 to 25 
and 30 to 37). It will be found that water in most of the 
aquifers in the project area moves toward the east or 
southeast. 

The vertical interaquifer flow (leakage) through the 
confining layers is much slower than the lateral flow within 
the aquifer because vertical hydraulic conductivity of the 
confining layer is much lower than the horizontal hydraulic 
conductivity of the aquifer. In recharge areas, the heads in 
the shallow aquifers are generally higher than the heads in 
the deeper aquifers. Therefore, the direction of flow is 
downward. In and around Chesapeake Bay, which is 
generally a discharge area, the relationship is the reverse; 
that is, the heads in the deeper aquifers are generally higher 
causing the direction of flow to be upward. 

HISTORICAL STRESSES ON THE AQUIFERS 

In the modeled area, total pumpage and the patterns 
of pumping from aquifers in the Potomac Group and 
overlying Magothy aquifer have changed considerably 
since 1940. Early demands were for relatively small quan
tities of water that could be 0 btained from shallow wells. As 
demands for water increased, wells were drilled deeper to 
get higher yields per well and to avoid interference with 
other wells . On the other hand, ground-water usage in the 
Baltimore industrial area (fig. 3) has decreased as industries 
have switched to city-supplied surface water or treated 
sewage effluent. Well fields pumping more than 10,000 
gal I d are listed in table 2. 

Figures 13, 14, 15, and 16 show how pumpage from 
each of the four aquifers changed from 1965 to 1977. 
Comparison of these maps shows that in most cases, there 
was a noticeable increase in the number of well fields during 
each 5-year interval. 
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In 1965, ground-water pumpage from the aquifers in 
the model area totaled 40 Mgal I d. Sixteen Mgal I d were 
pumped from the Patuxent, 13 Mgal / d from the lower 
Patapsco, 6 Mgal l d from the upper Patapsco, and 5 
Mgal /d from the Magothy. The total pumpage was 
produced from 265 wells with a minimum of at least 10,000 
gal l d per user. Most of the wells are located in Anne 
Arundel County, some in the Baltimore industrial area, and 
some in Prince Georges County. The pumping records of 
these wells show that the total ground-water supply for the 
12-year period from 1965 to 1977 remained at 40 Mgal l d 
although the amount produced by the individual wells and 
individual aquifers changed from time to time. For example, 
when the rate of withdrawal of water from wells that tap the 
lower Patapsco aquifer in the Sparrows Point area was 
decreased because of increasing salinity, the rate of with
drawal from the deeper Patuxent aquifer was increased. 

(Text continued on p. 26.) 



Table 2. - Well fields with appropriation permits for more than 10,000 gal/d, and pumpage by aquifer 

Hell Field 

LOHER PATAPSCO HELL FIELDS 

48. Sawmill Branch, AA- Ad 23 , 40 , 41 , 67 , 68 
49 Dor sey Road , Non-Iron , AA- Ad 74 , - Bd 55, 56 , 64 , 92 , 95 
50 Meade Village , AA- Bc 175 , 176 
51 Ha r undale , AA- Bd 36 , 37 , 61, 63 
52 Glendale , AA- Bd 103 

53 Phi llip Drive/Thelma Ave ., AA- Bd 101, 108 
54 Crain Highway/El va t on , AA- Bd 105 , 107 
55 Quar t er f i eld Road, AA- Bd 109 
56 Joseph T. Hock , AA-Ad 60 
57 Two Guys Department St or e, AA- Ad 69 , 71 

58 Southern St a t e Coo p., AA- Ad 93 
59 Nevamar Corp., AA-Bc 171 
60 Pi oneer Ci ty Hater, AA- Bc 169 , 195 
61 Kopper s Co ., AA- Bc 186 
62 Kings Hei ght s , AA- Cc 79 , 87 , 88 

63 Crofton , AA- Cc 89 
64 Sever nda1e , AA- Ce 94, 95 , 96 
65 City of Anna pol i s , AA-De 94 
66 Pa t uxent Hi1d1if e , PG-Bc 22 
67 Sparrows Poin t , Town Ha t er, BA- Gf 2, 20 , 167, 168 , 171 , 176 

68 Fort Foo t e , PG- Eb 26 
69 City of Bowie , PG- Cf 32 , 35 
70 Sparr ows Point , Coke Oven , BA- Gf 13 , 139 , 202, 203 , 204 , 205 , 

206 , 207 , 208, 209 , 218 

PATUXENT HELL FIELDS 

71 Bel t sville , PG- Bd 15 , 16 , 19 , 21 , 27 , 28 , 29 , 30 , - Be 6 
72 Patuxent Hi1d1ife , PG- Be 22 , 23 
73 Ci t y of Bowie , PG- Cf 64 
74 Ci t y of Bowie , PG- Cf 66 
75 I ndus t ria l Parkway, AA- Ac 60, 65 

76 Dor sey Road , AA- Ad 76 
77 Dor sey Road , AA- Bd 57 , 66 , 97 , 98 
78 Ma t l ack , AA- Ad' 94 
79 U. S. S. Agricu l tura l Chemical s , AA-Ad 96 
80 Di amo nd Shamrock , AA- Ae 36 

81 Laur el Race Cour se , AA- Bb 22 , 48 , 49 
82 Par kway Manor , AA-Bb 37 , 71 
83 Colony 7 Motor I nn , AA- Bb 50 , 54 , 70 
84 Maryland City , AA- Bb 64 , 65 , 66 , 69 
85 Ft. Meade , AA- Bb 68 

86 Ft. Meade , AA- Bc 164 
87 Hol iday I nn, AA-Bb 72 , 73 
88 Nevamar Corp ., AA-Bb 173 
89 Holiday Mobile Es t a t es , AA- Bc 11 7 , 178 
90 Kopper s Co ., AA- Bc 185 

91 Pr ovinces Ha t er Co ., AA- Bc 192 , 193 
92 Robinhood Tra iler Par k , AA- Bc 199, 200 
93 Ki ngs Heights , AA- Cc 87 , 88 
94 Crof t on, AA- Cc 86 , 89 
95 Cr of t on Meadows , AA- Cc 103 , 105, 107 

96 Hood Vinegar, I N 3E 7, 8 , 10 
97 Sch1ud erber g Kur d1e, I S 3E 45 , 46 
98 Feder a l Yeast, 3S 5E 35 , 39 , 41, 42 
99 FMC Corpor ation, 5S 2E la, 20 , 21 

100 Eas t ern Stainl ess St eel, BA- Fe 41, 59 , 61 

101 Sparrows Poin t , Bl ast Furnace , BA- Gf 139 , 211, 212 , 214 
102 Sparrows Poin t, Hot St rip, BA- Gf 32 , 35 , 210 
103 Sparr ows Poin t, Hire Mi l l , BA- Gf 3 , 5 , 8 , 9 , 11 
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1965 - 69 

1. 4 
1.5 
0 . 0 
1.5 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 01 
0 . 2 

0 . 01 
0 . 7 
0 . 0 
0 . 0 
0 . 05 

0 . 2 
0 . 3 
0 . 9 
0 . 07 
0 . 8 

0 . 4 
0. 6 
7 . 5 

0.6 
0 . 08 
0 . 8 
0 . 6 
0 . 0 

0 . 4 
1. 2 
0 . 01 
0. 04 
0 . 4 

0 . 07 
0 . 01 
0 . 03 
0 . 4 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 04 
0 . 01 

0 . 0 
0 . 0 
0.2 
0 . 1 
0 . 0 

0 . 0 
0 . 2 
2 . 0 
2 . 2 
1. 0 

3 . 0 
2 . 0 
2 . 0 

Average pumpage i n Mgal /d 

1970- 74 

1. 5 
1. 6 
0 . 08 
1.3 
0 . 4 

0 . 8 
0 . 7 
0 . 4 
0 . 01 
0 . 2 

0 . 01 
0 . 6 
0 .1 
0 . 01 
0 . 1 

0 . 5 
0 . 6 
1. 2 
0 . 07 
0 . 0 

0 . 2 
0. 6 
0 . 0 

0 . 7 
0 . 08 
1. 0 
0 . 7 
0 . 04 

0 . 6 
0 . 6 
0 . 01 
0.01 
0 . 6 

0 . 08 
0 . 01 
0 . 03 
0 . 5 
0 .1 

0 . 4 
0 . 01 
0 . 05 
0 . 04 
0 . 01 

0 . 1 
0 . 02 
0 . 5 
0 . 1 
0 . 0 

0 . 05 
0 . 2 
2.0 
1.9 
1. 0 

2 . 1 
1.5 
2 . 0 

1975- 77 

1. 3 
2 . 0 
0 .1 
1. 2 
0 . 4 

0 . 8 
1.1 
0 . 1 
0 . 01 
0 . 2 

0 . 01 
0 . 5 
0 . 2 
0 . 01 
0 . 2 

0 .1 
1. 0 
1. 5 
0 . 07 
1.0 

0 . 0 
0.6 
0 . 0 

0 . 7 
0 . 08 
0 . 2 
1. 0 
0 . 0 

1.5 
1. 0 
0 . 01 
0 . 01 
0 . 8 

0 . 1 
0 . 01 
0 . 03 
0 . 6 
0 . 5 

0 . 4 
0 . 01 
0 . 2 
0 . 05 
0 . 01 

0 .2 
0 . 02 
0 . 6 
0 . 1 
1. 0 

0 . 05 
0 . 2 
2 . 0 
0 . 8 
1.0 

1. 5 
1. 8 
2 . 0 



Table 2. - Well fields with appropriation permits for more than 10,000 gal/d, and pumpage by aquifer, continued 

Average pump age in Mgal/d 
Hell Field 

1965- 69 1970-74 1975- 77 

MAGOTHY HELL FIELDS 

1 Crof t on Center, AA- Cc 62 0 . 008 0 . 008 0 . 008 
2 Golden Triangle , AA- Cc 110, 111 0 . 0 0.005 0 . 005 
3 Crownsv ille, AA-Cd 11, 43 , 50, 72 0 . 4 0 . 4 0.2 
4 Summerhill, AA- Cd 93, 94 0.005 0 . 01 0 . 01 
5 Pines on Severn, AA-Ce 69 0 .05 0 . 1 0 . 05 

6 Sherwood Forest, AA- Ce 98 0 . 06 0.07 0 . 06 
7 Epping Forest , AA- Ce 99 , 119 0 . 002 0.03 0 . 04 
8 Sandy Point , AA- Cg 6, 7 , 8 0.007 0 . 009 0 .007 
9 City of Annapolis , AA- De 2, 45, 46, 88 2 . 5 3 . 0 3 . 2 

10 Sylvan Shores , AA-De 69 , 122 0.04 0 . 04 0 . 04 

11 U.S. Naval R & D Center , AA-Df 64 0.2 0 . 2 0 . 2 
12 Ma r yl and Manor , AA- Ec 6, 7 , 8 0 . 0 0 . 04 0 . 05 
13 Lyons Creek/J. Crosby, AA- Fc 23 0 . 0 0 . 0 0 . 01 
14 Shores of Calvert/Cavalier Hater Co . , CA-Ba 7, 8 , -Bb 23 , 24 0.0 0 . 0 0 . 03 
15 City of Bowie, PG- Cf 33 , 34 0.3 0.4 0.3 

16 Marlboro Meadows, PG- Df 34 , 36, 39 0.0 0 .1 0 . 2 
17 Lonestar/Sauerwein , PG-Ed 51, - Ee 42 0 . 01 0.01 0 . 01 
18 Safeway/N . E. Marlboro , PG-Ee 3, - Ef 14, 29 0 . 01 0 . 01 0 . 01 

19 Boys Village , PC::- Fd 5 , 55 0.08 0 . 08 0 . 08 

20 U. S. Navy Cheltenham, PG-Fd 9 , 10, 11, 64 0 . 05 0 . 05 0 . 06 

21 HSSC , Upper Marlbo ro, PG- Ef 37 0.04 0 . 05 0 . 04 

22 Cadillac Motel , PG- Fd 35 0 . 004 0.004 0 . 008 

23 Brandywine Country Club, PG-Fe 54 0 . 0 0 . 03 0.03 

24 BF\.J Fabrication , PG- Fe 32 0 . 01 0 . 01 0 . 01 

25 Baden Elementary School , PG-Ge 15 , 17 0 . 004 0 . 007 0 . 007 

26 Cha lk Point, PG- Hf 26, 27, 28 , 33, 36 0.3 0.5 0.6 

UPPER PATAPSCO HELL FIELDS 

27 Nevamar , AA- Bc 1, 20, 40 , 47, 157, 165 1.7 1. 9 2 . 0 

28 Transit Truckstop, AA- Bd 111 0 . 02 0 . 02 0 . 02 

29 Pasadena Hater Co ., AA- Be 104, 105 0 . 04 0.04 0.04 

30 Kings Heights, AA- Cc 43 0.01 0.04 0.06 

31 Severndale , AA- Ce 94, 95, 96 0 . 2 0.4 0 .7 

32 Belvedere Height s , AA- Cf 62, 64 0 . 1 0 . 1 0.2 

33 Gi bson Island, AA- Cf 2, 22 0 .1 0 . 1 0 . 1 

34 Hhispering Hoods , AA- Cf 117, 126, 127 0.0 0 . 0 0.05 

35 Arnold Field , AA- Cf 118 , 119 , 120 0 . 0 0 . 0 0 . 0 

36 Hestinghouse Electric , AA- Cg 18, 19 0 . 03 0 . 04 0 . 04 

37 Annapolis Concrete , AA-De 93 0 . 0 0.01 0 . 01 

38 Broad Creek , AA- De 96 , 97 0 .1 0 . 1 0 . 2 

39 Naval Academy, AA- Df 12, 13, 80, 83 1.0 1.3 1.4 

40 U. S. Naval R&D Center, AA- Df 16 , 65 0 . 4 0 . 4 0 . 4 

41 Naval Academy Go lf Course, AA- Df 89 0 . 2 0 . 2 0 . 2 

42 Pines on Severn , AA- Ce 70 0 . 05 0 . 2 0 . 04 

43 Fort Foote , PG- Eb 26 0.4 0 . 2 0 . 0 

44 Chalk Point, PG- Hf 38 0.0 0 .0 0 . 2 

45 Roll - Park Trailer Park, AA- Bd 89 0 . 0 0 . 0 0 . 01 

46 Severna Park , AA- Ce 65, 66, 67 0.3 0 . 4 0.6 

47 Brodsky 's Trailer Park, AA- Bc 88 , 187 0.02 0 . 02 0 . 02 

3a City of Bowie, PG- Cf 32 , 35 0.6 0 . 6 0.6 
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Figure 13. - Locations and pumping rates of well fields withdrawing water from 
the Patuxent aquifer In 1965-69, 1970-74, and 1975-17. 
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Figure 15. - Locations and pumping rates of well fields withdrawing water from 
the upper Patapsco aquifer in 1965-69, 1970-74, and 1975-77. 
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Figure 16. - Locations and pumping rates of well fields withdrawing water from 
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MODEL DEVELOPMENT 

The digital-modeling method provides a means of 
simulating the flow of ground water in a hydrologic system. 
The quasi-three-dimensional method used in this study 
solves a set of simultaneous-partial-differential equations 
that describe the head distribution in a multi-aquifer 
system. The derivation assumes the nonsteady, two-dimen
sional flow of a homogeneous fluid in a nonhomogeneous 
anisotropic aquifer. 

The model program was designed for the simulation 
of a multi-aquifer anisotropic aquifer system with inter
aquifer leakage. The computer program used for this study 
is documented in an earlier report (Achmad and Weigle, 
1979). 

ASSUMPTIONS MADE IN THE MODEL 

The model is an approximation of a complex hydro
logic system. Simplifying assumptions about the real system 
had to be made to remain within the constraints of the 
modeling technique. In developing the model used in this 
study, assumptions were made regarding the following 
features of the system: 
I. Flow Direction: Flow in the aquifers is lateral and flow 

in the confining bed is vertical. The validity of this 
assumption has been investigated and demonstrated by 
Javandel and Witherspoon (1968). It was found that 
when the permeabilities of the aquifers are two orders of 
magnitude greater than those of the confining beds, the 
error introduced by the assumption is less than 5 percent. 
In the case of aquifers in the Potomac Group, the lateral 
permeabilities ofthe aquifers are probably several orders 
of magnitude greater than the vertical permeabilities of 
the confining beds. 

2. Boundary Conditions: The area of the model was 
arbitrarily made larger than the project area in order to 
minimize the effect of the boundaries upon the part of 
the model in the project area. Natural no-flow boundaries 
occur in the northwestern part of the model where the 
aquifers have been truncated at their outcrop areas. 
Artificial boundaries had to be assigned to the other 
geographical limits of the model, which are at least 25 mi 
from the project area. These outlying boundaries were 
modeled as no-flow boundaries after trial runs with flux 
conditions showed that little water crossed them and 
their effect on water levels in the project area was 
negligible. 

The bedrock beneath the Patuxent aquifer was 
modeled as a no-flow boundary. The uppermost boun
dary of the aquifer system was treated as a recharge 
boundary (fig. 17). 
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Those parts of the outcrop areas of aquifers in 
which the levels oflarger streams, the Bay, and the water 
table are known to remain constant, are represented in 
the model by nodes assigned high storage coefficients in 
order to keep the potentiometric surface constant. In 
steady-state simulation, these constant-head boundary 
nodes retain their high storage coefficient values, while 
the rest of the nodes are assigned zero storage coefficient. 

3. Initial Water-Level Conditions: The water levels com
puted from the steady-state runs, which were calibrated 
against water levels prior to 1965 (figs. 22 to 25), were 
used as initial water levels when preparing the model for 
transient simulation. (See section on Steady-State Cali
bration.) The water-level data used for the steady-state 
calibration were selected from the earliest water levels 
measured for conditions closest to unstressed conditions. 
The water levels were, therefore, recorded at times when 
there was little or no pumpage. It was understood that 
hydraulic pressures in the aquifer system prior to 1965 
were not completely stabilized. That is generally true in 
areas where there is pumpage, although a steady state 
could exist under pumping conditions. The unstressed 
areas, however, were assumed to be under steady-state 
conditions. 

4. Recharge-Discharge: Recharge from precipitation was 
modeled as generalized in figure 17. A uniform amount 
of water was assumed to be available for recharge on the 
entire surface of the outcrop area of the model. In the 
model, a part of the precipitation percolates into the 
aquifers and another part discharges into rivers and the 
Bay. 

DATA PREPARATION FOR THE MODEL 

Aquifers in the Potomac Group were simulated by 
subdividing them into rectangular cells, which constitute a 
finite-difference grid. The grid consists of 46 columns and 34 
rows for a total of 1,564 nodes (figs. 18 to 21). The cell size 
varies from I mi by I mi in the project area, to as large as 3 
mi by 5 mi outside the project area. The total area modeled 
(model area) is approximately 2,500 mi2, and the area of 
concern (project area), the northern part of Anne Arundel 
County, is about 500 mi2. 

The finite-difference method of solution assumes that 
hydrologic properties within each cell do not vary. Average 
values for aquifer parameters are represented by a node at 
the center of each cell. 

The values for hydraulic properties assigned to each 
node were obtained by laying the grid over the appropriate 
map (for example, a transmissivity map) and determining 

(Text continued on p. 32.) 
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Patapsco aquifer. 
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o HH Observation well. Letters identified on inset table. 

I--
• Production well. Number identified in Table 2. 
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HH AA -Dd 24 Ben jamin Watkins Fa rm 

II AA -Dd 42 USGS Rutland Rd. 
JJ 
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Figure 21. - Model area showing the grid system, outcrop areas, constant-head nodes, and locations of observation and pumping wells for the Magothy 
aquifer. 



an average value of that property for each node. The 
following data were supplied to the model for each node: (I) 
initial water-level conditions, (2) transmissivities of aquifers, 
(3) storage coefficients of aquifers, (4) vertical hydraulic con
ductivity of confining beds, and (5) specific storage of con
fining beds. In addition, pumpage was specified for each 
node where pumping wells are located. 

The initial water levels used for the start of transient 
simulation were obtained from steady-state calibration, in 
which the computed water levels were calibrated against the 
earliest water levels measured prior to 1965. Water-level 
data used in the calibration were obtained from previous 
reports by Otton (1955), Mack (1962, 1966, 1974, and 1976), 
and Mack and MandIe (1977). 

The first estimates of transmissivity values used for 
the steady-state model were obtained from published 
pumping test data (Otton, 1955; Mack, 1962, 1966, 1974, 
and 1976; and Mack and MandIe, 1977). The transmissivities 
vary from aquifer to aquifer and in each aquifer the trans
missivity varies from place to place. Highest transmissivity 
values generally are found in areas of greatest use of the 
aquifer. 

The values assigned for the aquifer storage coefficients 
were obtained from earlier reports by Otton (1955) and 
Mack (1962). Because it was assumed that all the aquifers 
are homogeneous, a single storage coefficient was assigned 
to each aquifer. The values assigned to the confined parts of 
the aquifers were on the order of 10-4• The values assigned 
to the water-table parts of the aquifers were on the order of 
10- 1• 

The thickness, vertical hydraulic conductivity, and 
specific storage of the confining beds, plus the head drop 
across the confining bed, are the factors used in the flow 
equation to determine interaquifer leakage. Values for the 
thickness of the confining beds were obtained from the logs 
of 22 wells (figs. 4 to 8). Thicknesses ranged from 2 to 300 ft. 
The values of the vertical hydraulic conductivity of some of 
the confining beds were obtained from laboratory measure
ments and have been published in the report on the Magothy 
aquifer in southern Maryland (Mack and Mandie, 1977). 
The confining beds are assumed to be homogeneous, and 
each of the beds is given one hydraulic conductivity value. 
The initial values for hydraulic conductivities used for 
steady-state calibration range from 10-7 to 10-6 ft / d. The 
vertical leakance, which is the hydraulic conductivity 
divided by the thickness, varies from node to node depend
ing on the thickness of the confining bed at each node. 

The initial value used for the specific storage of each 
of the confining beds was assumed to be uniform and was 
estimated based on values used by Lohman (1972), Wither
spoon and others (1971) , and Wolff (1970). 

CALIBRATION OF THE MODEL 

A main concern in model development is the accuracy 
of input data (Konikow, 1978). The necessity for ext rap-
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olation of site-specific well test data to cover larger areas is 
one serious potential source of error. To prepare the model 
for predictive use, the input data were adjusted until the 
model reproduced the past hydrologic history of the 
aquifers. 

The calibration of the model involved adjusting the 
values used for hydraulic properties of the aquifers and 
confining beds so that water levels simulated by the model 
agreed with water levels measured in the field. These 
trial-and-error methods were continued until a reasonable 
match was obtained under both steady-state and transient 
conditions. 

Steady-State Calibration 

The equation governing ground-water flow requires 
equilibrium conditions at the start of simulation. Otherwise, 
the results at the end of the simulation will include the effect 
of presimulation stresses as well as those stresses imposed 
during the simulation. Ideally, the starting time for the 
simulation would be the time before the aquifer was 
stressed. However, because data are weak for this case, the 
steady-state calibration was performed using water levels 
measured under conditions of least stress prior to 1965 (see 
Assumptions Made in the Model) . 

Under steady-state conditions, recharge to the model 
equals discharge, and water levels do not change with time. 
Water-level measurements were available for severalloca
tions for each aquifer to permit a reasonable calibration 
(figs. 22 to 25). The steady-state calibration allowed the 
refinement of the distribution of the vertical hydraulic 
conductivities of the confining beds, the recharge rate, and 
the transmissivities of the aquifers. 

Initial Water Levels, Prior to 1965 

Using transmissivity values and other hydrologic 
properties discussed earlier, the model was run with zero as 
the value for the storage coefficient, except for the constant
head nodes, in an attempt to reproduce the head distribu
tions measured in the aquifers prior to 1965. The values 
used for aquifer and confining-bed characteristics were 
adjusted until a satisfactory match was achieved between 
the computed and earliest measured water levels. The 
difference between the computed water levels and the 
observed water levels ranged up to 30 ft, but generally were 
from 5 to 10 ft. 

The initial water levels of each of the four aquifers 
obtained from steady-state calibration are shown in figures 
22 to 25. The values shown at the control points were 
obtained from measurements of water levels in 0 bservation 
wells . Few points were available for some ofthe aquifers for 
the period prior to 1965 because the observation-well 
networks had not yet been developed. 
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Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well. Number left of 

parenthesis is the altitude, in feet, of the earliest 

measured water level. Number inside parenthesis 

is the year the measurement was mode. Letter is 

wel l designation exp lain ed in Figure 18. 

Figure 22. - Computed initial potentiometric surface of the Patuxent aquifer compared with 
earliest measured water levels. 
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EXPLANATION 

1"-/:::",::1 Generalized outcrop area of the aquifer . 

Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well. Number left of 

parenthesis is the altitude, in feet, of the earliest 

measured water level. Number inside parenthesis 
is the year the measurement was made. Letter is 

well designation explained in Figure 19. 
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Figure 23. - Computed initial potentiometric surface of the lower Patapsco aquifer compared with 
earliest measured water levels. 
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EXPLANATION 
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Potentiometric contours computed by the model. 

Intervol is 10 feet. Dotum is sea le v el . 

Loca tion of data point. N umber left of paren th esis 

is the al titu de, in feet, of the ea rliest measu red 

wa te r leve l. Numb er in side pa re nthes is is th e 

ye a r th e m eas ure m e nt was ma d e. 

Figure 24. - Computed initial potentiometric surface of the upper Patapsco aquifer compared with 
earliest measured water levels. 
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EXPLANATION 

Generalized outcrop area of the aquifer . 

Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level . 

Location of observation well. Number left of 
parenthesis is the altitude, in feet, of the earliest 

measured water level. Number inside parenthesis 
is the year the measurement was mode. Leit ers are 

well designation explained in Figure 21. 

~L-__ ~~ ______ ~ __ ~~L-~~ ____ ~~~ __ ~~~~~ ________ ~~4-____ ~ 

'>'>0 '>0 0 1 0 5 10 M ILES 

,. .. t=;+-~--~-~-""~i-"""! % ~ 
1 0 5 10 KILOMETERS 

Figure 25. - Computed initial potentiometric surface of the Magothy aquifer compared with 
earliest measured water levels. 
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Vertical Hydraulic Conductivity of Confining Beds 

The following vertical hydraulic conductivity values 
(K~) for the confining beds overlying the aquifers were 
obtained from steady-state calibration: 

K ~ bed overlying Magothy = 1.4 x 10-4 ft / d; 
K ~ bed overlying upper Patapsco = 7.2 x 10-6 ft / d; 
K ~ bed overlying lower Patapsco = 1.0 x 10-5 ft / d; 
K ~ bed overlying Patuxent = 5.9 x 10-7 ft /d. 

Ground- Water Recharge 

Recharge from precipitation on the outcrop areas 
occurs at rates limited by the extent of the outcrop areas, 
rate of precipitation, degree of soil saturation, and the 
hydraulic conductivity of the aquifer. A greater part of the 
recharge in the 424-mi2 outcrop area discharges locally to 
nearby rivers and Chesapeake Bay. The remaining portion 
of the recharge percolates into deeper parts of the aquifer 
system and constitutes the source of water for the aquifers 
modeled. Recharge to the deeper aquifer system was 
adjusted during calibration. Best results were obtained 
using a rate of 1.3 in / year. This value gave a good fit in 
matching the computed to the measured initial potentio
metric surfaces. 

Transmissivity 

The transmissivity distributions of the aquifers deter
mined by model calibration are shown in figures 26 to 29. 
Values at control points were obtained from pumping tests. 
Only minor adjustments were made to the transmissivity 
values while calibrating the model because the original 
values assigned were considered the most reliable of the 
input parameters. 

The transmissivity values used in the model for the 
Patuxent aquifer ranged from 500 to 8,000 ft 2/d. Figure 26 
shows that more than 40 percent of the model has trans
missivity values of less than 1,000 ft 2/ d. Areas with high 
transmissivity values are concentrated in two locations: 
north-central Anne Arundel County and the Baltimore City 
industrial areas - locations that coincide with the heavy 
users of the Patuxent aquifer. 

The transmissivity values used in the model for the 
lower Patapsco aquifer are shown in figure 27. The trans
missivity of the aquifer in the central part of northern Anne 
Arundel County, about 10 percent of the model area, is 
shown to be greater than 5,000 ft 2/ d. 

The transmissivity of the upper Patapsco aquifer used 
in the model is shown in figure 28. Data for the 35 control 
points were obtained from pumping tests. The transmissivity 
values range from 1,000 to 10,000 ft 2 / d, and are higher than 
3,000 ft2 I d for 30 percent of the model area. The highest 
transmissivity value was obtained from aquifer testing at 
Central A venue School. 
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The transmissivity of the Magothy aquifer used in the 
model is shown by contours in figure 29. Data for the 
control points, 15 of which are located in Anne Arundel 
County, were obtained from pumping tests. The transmis
sivity values range from 1,000 to 11,000 ft 2/ d. 

Transient Calibration 

To insure that the model would simulate the effect of 
predicted future stresses in the aquifer with reasonable 
accuracy, it was necessary to calibrate the model to approx
imate observed conditions and as much hydrologic history 
as practical. 

Calibration for 12 years of transient conditions was 
performed starting with the head distribution obtained in 
the steady-state simulation. The model was stressed with 
actual pumpage from all 104 pumping centers in the area 
modeled (tab. 2, figs. 28 to 31) during the period 1965-77. 

Monthly pumpage was simulated in the model in 
order to better compare computed hydrographs with the 
observed hydrographs. This study found that use of 
pumpage data that have been averaged over periods greater 
than I month results in less realistic hydrographs. The only 
exception would be those cases with constant rates of with
drawal. Hydrographs computed from average yearly pump
age would not be expected to match the observed hydro
graphs. The transient calibration was done by matching 
computed hydrographs with the hydrographs of 39 obser
vation wells, and by matching head distributions in each 
aquifer for 1965 and 1975. 

Most of the pumpage data were reported in terms of 
one well pumping from one aquifer. Some data were 
reported in terms of total pumpage from a group of wells 
pumping from one aquifer, and, in a few cases, the pumpage 
values available were the total values for water pumped 
from more than one aquifer. In the latter cases, total 
pumpage was divided proportionally to individual aquifers 
according to the capacities of the wells tapping them. 

In matching the hydrographs, adjustments were made 
to the hydraulic properties of the aquifer system. The 
storage coefficients of the aquifers, the hydraulic conduc
tivity, and the specific storage of the confining beds were 
adjusted in these runs. 

Aquifer Storage Coefficients 

The storage coefficients used for the confined parts of 
the aquifers are on the order of 10-4, and it was found that 
the best results were 0 btained by using the following values: 

Aquifer 

Magothy 
Upper Patapsco 
Lower Patapsco 
Patuxent 

Storage coefficient 

0.0003 
.0002 
.0002 
.00015 
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Location of site at wh ich aquifer test was made. Number 

indicates transmissivity at the site, in thousands of feet 

squared per day, a s determined by the test. 

Line of equal transmissivity, in thousands of feet squared 

per day, as used in the model. 

Figure 26. - Transmissivity values of the Patuxent aquifer used in the model compared with 
transmissivity values obtained from pumping tests. 
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EX PLANA TI ON 

Generalized autcrop area of the aquifer . 

Location of site at which aquifer test was made. Number 

indicates transmissi v ity at the site, in thausands af feet 

squared per day, as determined by the test. 

Line of equal transmissi v ity, in thausands af feet squared 

per day, as used in the model. 

Figure 27. - Transmissivity values of the lower Patapsco aquifer used in the model compared with 
transmissivity values obtained from pumping tests. 
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EXPLANA TI ON 

Generalized outcrop area of the aquifer . 

Location of site ' at which aquifer test was made. Number 

indicates transmissivity at the site, in thousands of feet 

squared per day, as determined by the test. 

Line of equal tronsmissivity, in thousonds of feet squared 
per day, as used in the model. . 

Figure 28. - Transmissivity values of the upper Patapsco aquifer used in the model compared with 
transmissivity values obtained from pumping tests. 
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squared per day, as determined by the test. 

Line of equal transmissivity, in thousands of feet squared 

per day, as used in the model.. 

Figure 29. - Transmissivity values of the Magothy aquifer used in the model compared with 
transmissivity values obtained from pumping tests. 
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A specific yield of 0.15 was used for the unconfined parts of 
all the aquifers. 

Confining-Bed Specific Storage 

The significance of the specific storage of the confining 
beds was reflected in the leakage calculations. Values 
assigned to specific storage affect the early time drawdowns 
simulated by the model, but have less effect as equilibrium is 
approached. Transient calibration showed that a value of 
5 x 10-5 for the specific storage for each of the confining 
beds gave good results, and a large change (one order of 
magnitude) in value of the specific storage caused only a 
small change (no more than 0.1 ft) in water levels of the 
aquifer simulated. 

Potentiometric Surface Maps of 1965 and 1975 

The water levels of December 1965 and 1975 com
puted by the calibrated model follow reasonably well water 
levels measured in the field . The average difference between 
the computed and measured water levels was between 5 to 
10 ft. The contours of the computed water levels for the 
Patuxent, lower Patapsco, upper Patapsco, and Magothy 
aquifers are shown in figures 30 to 37, along with the water 
levels measured in the observation wells. 

Comparison of Hydrographs of Computed 
and Observed Water Levels 

The hydrographs of computed and observed water 
levels of 39 observation wells are presented in figures 38 to 
511 . The locations of the pumping and observation wells 
used in the model are shown in figures 18 to 21. Data for 
hydrographs used to compare computed and observed 
water levels are summarized in tables 3 to 6. 

Patuxent Aquifer. - There are four localities for 
which pumpage and water-level data are available: Glen 
Burnie-Dorsey Road; Fort Meade-Kings Heights; city of 
Bowie; and Baltimore industrial area. Hydrographs of 
water levels computed by the model compare favorably 
with hydrographs of observed water levels for the Patuxent 
aquifer (figs. 38 to 42). Further refinement was possible, but 
probably not justified given the range of uncertainties 
inherent in the data. Table 3 summarizes the results of 
calibration. 

I Figures 38 through 51 are contained in the section "Data for selected wells 
and test sites" at the end of this report. 
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Lower Patapsco Aquifer. -The five major well fields 
withdrawing ground water from the lower Patapsco aquifer 
are: Odenton, Glen Burnie, Bowie-Crofton, city of 
Annapolis, and Sparrows Point. In the Glen Burnie area, 
the lower Patapsco aquifer is tapped by the following 22 
pumping wells located in three specific well fields and 
several individual well sites. (Locations and more detailed 
information for these wells can be found in Lucas, 1976.) 
Table 4 summarizes the results of the lower Patapsco aquifer 
calibration by comparing the hydro graphs of the computed 
and observed water levels (figs. 43 to 46). 

Dorsey Road Sawmill Branch 
weI/field weI/field 

AA-Ad 74 AA-Ad 23 
AA-Bd 55 AA-Ad 40 
AA-Bd 64 AA-Ad 41 
AA-Bd 92 AA-Ad 67 
AA-Bd 95 AA-Ad 68 

Individual well sites 
Quarterfield Road well 

Phillips Drive well 

Thelma A venue well 

Glendale well 

Elvaton well 

Crain Highway well 

Two Guys Dept. Store wells 

Harundale 
weI/field 

AA-Bd 36 

AA-Bd 37 
AA-Bd 61 

AA-Bd 67 

AA-Bd 109 

AA-Bd 101 

AA-Bd 108 
AA-Bd 103 

AA-Bd 107 

AA-Bd 105 

AA-Ad 69, 
AA-Ad 71 

Upper Patapsco Aquifer. -Three of the four well 
fields tapping the upper Patapsco are located in Anne 
Arundel County. They are the Severndale-Herald Harbor 
area, the Annapolis area and the Odenton area. The fourth 
area, Fort Foote, is located in Prince Georges County. 
Table 5 summarizes the calibration of the upper Patapsco 
aquifer by comparing the hydrographs of the computed 
water levels with the hydrographs of the observed water 
levels (figs. 47 and 48). 

Magothy Aquifer.-In general, the computed water 
levels of observation wells screened in the Magothy aquifer 
agree reasonably well with the observed levels. (See tab. 6.) 
The city of Annapolis wells are the largest tapping the 
Magothy aquifer in Anne Arundel County. The comparison 
of water-level hydrographs (figs. 49 to 51) is summarized in 
table 6. 

(Tex t continued on p. 55.) 



Table 3. - Summary of the calibration of the Patuxent aquifer by comparison of hydrographs of computed and 
observed water levels, 1965-77 

We l l s observed Nearest pumping well Evaluation of compar i son 

Name of 
Approximat e 

maximum 
locality See pumping difference Remarks 
s t udied Well figure Well rate 

Hydrograph 
in head 

designati on no. designation (Mgal /d) trends (fee t) 

AA- Ac 11 38 AA-Ad 76 0. 3 Very good 2 One mile from 
Glen Burnie - AA-Ad 90 38 AA-Bd 57 Good nearest pumping well. 5 

Dorsey Road AA-Ad 29 38 66 2.0 Good 
97 
98 

Severndale AA-Ce 117 39 Dorsey Rd 2.0 Good 7 Located at least 6 
Crofton 1.4 miles from nearest 

Meadows pumping well . 
Kings 0.6 

Heights 
Exxon 0.2 

Chemical 

Fort Meade AA-Cb 1 39 AA- Bb 68 2.25 Good 5 Located 1 .2 miles 
AA- Bc 164 from nearest pumping 
PG- Be 22 

0 . 08 well. 
I'G-Be 23 

Kings Heights AA-Cc 80 39 AA-Cc 88 0 . 6 Fair 10 Locat ed <100 ft from 
nearest pumping wel l. 
Pumping values esti-
mated from a report 
of total pumpage. 

Waugh Chapel Road AA-Cc 113 40 AA-Cc 87 0 .5 Very good 10 Observed data avail-
Cc 88 able for onl y 1977. 

City of Bowie PG-Cf 64 40 PG-Cf 64 1.5 t o 2. 0 Fair 6 Only two observed 
66 values. 

AA- Cc 86 1.4 
103 
105 
107 

Baltimore I ndustrial AA-Ad 20 0 .01 Very good 20 Reduction in pump age 
Area - 94 f r om 2 t o 0 . 2 Mgal/d 
Fairfield 5S3E-50 41 96 0.05 caused the wa ter l evel 

5S2E 20 recovery . 
21 2 . 0 to 0.2 

5S3E 10 

Hawkins Point 7S4E-l 41 AA- Ae 36 0 . 8 Good 20 Sparrows Poi nt pumpage 
Sparrows Pt. 5 to 6 caused t he water level 

to remain at 45 ft 
below sea level. 

Ft. Holabird 2S5E- l 42 lS3E-4 0 . 5 Good 25 The 4- Mgal/ d pump age 
5 caused the water level 

46 to remain at 10 ft 
IN3E-7 0.08 below sea level. 

8 
10 

BA-Fe 41 1.0 
59 
61 

3S5E-35 2.5 
39 
41 
42 
43 

Back River School BA-Ff 34 40 - - Very good 2 Located 4~ miles east 
of Spar rows Point. 

Joppatown HA-Ec 11 42 - - Very good 2 Located in outcrop 
area. 

Beltsville PG-Bd 17 42 - - Very good 2 Located very close to 
outcrop area. 

Laurel PG- Ad 8 42 - - Very good 2 Located in outcrop 
area. 

43 



Table 4. - Summary of the calibration of the lower Patapsco aquifer by comparison of hydrographs of computed 
and observed water levels, 1965-77 

Wells observed Nearest pumping well Evaluation of comparison 

Name of Approximate 

locality See maximum 
Pumping difference Remarks studied Well figure Well 

rate Hydrograph 
in head designation no. designation 

(Mgal/ d) trends (feet) 

AA-Cc 40 44 AA-Cc 79 0 . 7 Very good 2 Located 2~ mi 
Odenton area Bc 171 from pumping center. 

AA-Cc 82 44 Fair 15 Within 100 ft of pump-
well. 

Glen Burnie 

Dorsey Road AA-Bd 91 43 4.5 Good 30 Observed only from 
Listed on (in 1965) 1965 to 1971. 

Sawmill Branch AA-Ad 88 43 page 20 7 Fair 1 Only one calibration 
Harundale (1971-77) point. 
Others Each pumping node 

represents two or 
more pumping wells. 

Curtis Bay area AA-Ad 10 43 AA-Ad 93 0.01 Very good 2 Nearest well pumped 
0.01 Mgal/ d. 

Located 1.8 mi from 
PG-Cf 44 44 PG-Cf 32 1.5 Good 20 pumping center at Bowi 

Bowie-Crofton area 35 Located 1.5 mi from AA-Cc 89 0. 5 pumping center at 

e. 

Crofton. 

City of Annapolis AA-De 94 45 AA-De 94 1.2 Fair 8 Water level measured 
well field in the pumped well. 

BA-Gf 168 46 Coke Oven 10 Water levels re-Sparrows Point Wells (in 1965) 15 Good covered. BA-Gf 178 46 Town Water 0.8 to 1 
Wells 

Piscataway obser- PG-Fc 17 45 - - Very good 2 Located close to 
vation well boundary. 

Edgewood obser- HA-Ed 24 45 - - Fair 25 Located close to 
vation well boundary. 
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Table 5. - Summary of the calibration of the upper Patapsco aquifer by comparison of hydrographs of computed 
and observed water levels, 1965-77 

Wells observed Nearest pumpi ng well Evaluat ion of c omparison 

Name of 
Approxima te 

maximum 
locality See Pumping diffe rence Remar ks 
studied Well figure Well r a t e Hydrograph 

i n head designation no. designa t ion 
(Mgal / d) tr ends (feet) 

AA-Cc 83 47 AA-Bc 1 2.5 No da t a available . 
20 
40 

Odenton area 47 
157 
165 

AA- Cc 43 0 .1 

AA- De 95 48 AA-Ce 70 2 . 6 t o 1.6 Good 5 
Cf 118 

119 
120 

De 93 
Annapolis area 96 

97 
AA-Df 79 48 Df 12 Fair 10 Hydrographs measured 

13 in pumpi ng well. 
16 
65 
80 
83 
89 

AA-Ce 120 47 AA- Ce 65 1. 35 Fair 4 Observed data avail-
66 abl e f or 1976-77 . 

Severndale - 67 
Her a l d Harbor 94 

95 
96 

Fort Foote PG-Fb 36 47 PG- Eb 26 0 . 25 Good 8 Correct t rend, com-
puted hydrograph 
8 f t t oo hi gh . 
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Table 6. - Summary of the calibration of the Magothy aquifer by comparison of hydrographs of computed 
and observed water levels, 1965-77 

Wells observed Nearest pumping well Evaluation of comparison 

Name of Approximate 
maximum locality See 

Pumping difference Remarks studied Well figure Well 
rate Hydrograph 

in head designation no. designation 
(Mgal/d) trends 

(feet) 

AA-De 1 49 AA-De 2 2 . 5 to 4 Very good 4 
45 
88 

AA-Df 20 49 Very good 2 
AA-Df 79 49 Very good 2 Annapolis area 
AA-Cg 8 50 AA-Df 64 0.1 Very good 2 
AA-Dd 24 50 AA-Cg 6 0.1 Good 4 

7 
8 

AA Dd 42 50 Good 4 

Upper Mar lboro PG-De 21 51 - - Very good 2 

Brandywine Estates PG-Fd 40, 51 - - Poor 20 Hydrograph showed 
41 pumpage nea r by, which 

is not simulated. 
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EXPLANATION 

Generalized outcrop area of the aquifer. 

Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well . Number is altitude, 

in feet, of water level measured in December 1965. 

Leiter is well designation in Figure 18. 

Location of pumping well . Number is well designation 

explained in Table 2. 
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Figure 30. - Computed potentiometric surface of the Patuxent aquifer in December 1965 compared 
with measured water levels from observation wells. 
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EXPLANATION 

t=".:.:.<: :,j Generalized outcrop area of the oquifer. 

---.... 
<'0 Potentiometri c contou rs computed by the model. 

\ Interval is 10 feet. Datum is sea level. 

Location of observation well. Number is altitude, 

in feet, of water leve I measured in December 1965. 

Letter is well designation in Figure 19. 
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Figure 31. - Computed potentiometric surface of the lower Patapsco aquifer in December 1965 
compared with measured water levels from observation wells. 
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EXPLANATION 

Generalized outcrop area of the aquifer. 

-----. Potentiometric contours computed by the model. 

C'o~ Interval is 10 feet. Datum is sea level. 

Location of observation well. Number is altitude, 

in feet, of water level measured in December 1965. 

Letters are well designation in Figure 20 . 

Figure 32. - Computed potentiometric surface of the upper Patapsco aquifer In December 1965 
compared with measured water levels from observation wells. 
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EXPLANATION 

Generalized outcrop area of the aquifer . 

Potent iometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well. Number is altitude , 

in feet, of water level measured in December 1965. 

Lett ers are w ell des igna tio n in Fig ur e 21. 

Figure 33. - Computed potentiometric surface of the Magothy aquifer in December 1965 compared 
with measured water levels from observation wells. 
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EXPLANATION 

Generalized outcrop area of the aquifer. 

Potentiometric contours computed by the model. 

Interva l is 10 feet. Datum is sea level. 

Location of observation well. Number is oltitude, 

in feet, of water level measured in Dec~mber 1975. 

Letter is well designation in Figure 18. 

Figure 34. - Computed potentiometric surface of the Patuxent aquifer in December 1975 compared 
with measured water levels from observation wells. 
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EXPLANA TlON 

F';:':·:·:::·.l Generalized outcrop oreo of the oquifer . 

.......... "'0, Potentiometric contours computed by the model. 

" Interva I is 10 feet. Datu m is seo level. \:)\:) 
",'). 

Location of observation well. Number is altitude, 

in feet, of water level measured in December 1975. 
Leiter is well designation in Figure 19. 
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Figure 35. - Computed potentiometric surface of the lower Patapsco aquifer in December 1975 
compared with measured water levels from observation wells. 
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EXPLANATION 

k:::·.;·::::1 Generalized outcrop area of the aquifer. 

Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well. Number is altitude, 

in feet, of water level measured in December 1975. 
Letters are we ll de signation in Figure 20 . 

Location of pumping well. Number is well designation 

explained in Table 2. 
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Figure 36. - Computed potentiometric surface of the upper Patapsco aquifer in December 1975 
compared with measured water levels from observation wells. 
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EXPLANATION 

Generalized outcrop area of the aquifer. 

Potentiometric contours computed by the model. 

Interval is 10 feet. Datum is sea level. 

Location of observation well. Number is altitude, 

in feet, of water level measured in December 1975. 

Lett ers ar e wel l d esig na tio n in Fig ure 21. 
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Figure 37. - Computed potentiometric surface of the Magothy aquifer in December 1975 compared 
with measured water levels from observation wells. 
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MODEL PREDICTIONS 

One of several benefits resulting from the develop
ment of models of ground-water flow is their value as tools 
for estimating the availability of ground water. A calibrated 
model simulates aquifer responses to applied stresses. It can 
be stressed at any location in the project area, at any desired 
pumping rate. Planners can use the model to estimate the 
effects that hypothetical new wells or increased production 
from existing wells will have on water levels. Using a variety 
of well-field configurations and pumping rates, it is possible 
tQ estimate the availability of water over a long period of 
time. 

FACTORS IN THE SELECTION OF LOCATIONS OF 
FUTURE WELL FIELDS 

Experience has shown that large quantities of fresh 
water can be obtained from relatively few wells tapping 
aquifers that (1) contain water under enough hydrostatic 
pressure to provide a large amount of available drawdown, 
(2) have high transmissivity values, and (3) are protected by 
distance or an overlying clay layer from salt-water sources 
of contamination. 

All four aquifers have water under high hydrostatic 
pressure in their downdip areas, as may be seen by compar
ing their potentiometric surfaces (figs. 34 to 37) with the alti
tudes of their tops (figs. 9 to 12). Transmi5sivity values of 
each of the aquifers are variable, but generally high through
out the project area, as may be seen in figures 26 to 29. 
Therefore, all the aquifers have the potential for develop
ment of large quantities of water based on the first two 
factors. 

The presence of salt-water bodies along the eastern 
margins of Anne Arundel County, in some cases overlying 
the outcrop areas of the aquifers, must be recognized as a 
limiting factor in locating sites for future well fields. 
Salt-water intrusion has severely deterred the development 
of the ground-water resources of the Baltimore industrial 
area (Bennett and Meyer, 1952). The potential for salt water 
intrusion in the Magothy aquifer was described in some 
detail in an earlier report (Mack, 1974). The reader is 
referred to those reports for discussions of the mechanism 
by which the direction of water movement from land areas 
to salt-water bodies under nonpumping conditions can be 
reversed as a result of heavy pumping to cause salt water to 
move into the fresh-water aquifers. 

The potential for salt-water intrusion was considered 
in two ways in the selection of sites of hypothetical well 
fields for predictive runs: 

I. Near-shore areas were avoided as locations for 
shallow wells. Figures 52 to 55 show the guideline 
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drawn on the map for each aquifer to separate 
areas most sensitive to salt-water intrusion from 
those that are less sensitive. 

2. Care was taken to be sure the hypothetical wells 
did not lower the water level below sea level on the 
landward side of the shorelines of salt-water bodies 
in their outcrop areas. The assumption was made 
that deeper aquifers are relatively well protected 
from salt-water contamination where they are 
overlain by substantially thick, younger aquifers 
and confining beds, particularly where the pressure 
head on the shallower aquifers is above sea level. 

PREDICTION OF CAPACITY OF AQUIFERS IN THE 
POTOMAC GROUP FOR WATER SUPPLY 

By using the information on the amount of drawdown 
available, the areas of highest transmissivity, the areas of 
greatest demand, and the areas most susceptible to salt
water intrusion, it is possible to simulate pumpage from 
hypothetical well fields and, thereby, estimate the ability of 
the aquifers to supply future needs. The ground-water 
development scheme simulated by the model was designed 
to estimate the ability of aquifers in the Potomac Group and 
the Magothy aquifer to meet the water needs of the county. 
Projected water use for the year 2000 was estimated by 
combining projected requirements of other users with that 
of the Anne Arundel County Department of Utilities. Table 
7 shows the pumping rates used to stress each aquifer in the 
model for the year 2000. 

The predictive runs were made by simulating pumpage 
from both (1) wells existing in 1977, and (2) hypothetical 
wells to increase the supply to meet the demands of the year 
2000. The hypothetical wells were located in areas believed 
to have the most favorable hydrologic conditions and to 
have the least potential for salt-water contamination. 
Combined pumping from these wells totaled 118 Mgal / d, 
more than enough to supply predicted demands of the year 
2000. 

Results of the runs shown in figures 52 to 55 indicate 
that as much as 200 ft of drawdown should be expected in 
parts of the lower Patapsco aquifer, 240 ft of drawdown 
should be expected in parts of the Patuxent aquifer and 
drawdowns in downdip areas of these aquifers will not 
lower the water levels below the tops of the aquifers. 

(Text continued on p. 61.) 



Table 7. - Pumping rates used to simulate the stressing of the aquifers In the year 2000, In million gallons per day 

Aquifer 

User 
or Lower Upper 

supplier Patuxent Patapsco Patapsco Magothy Total 

I. Anne Arundel County 

A. Department/f 
Utili ties! 26.3 35 12.8 9.0 83.1 

B. Other users in 
Anne Arundel 
County 7 . 5 3.4 4.8 4.0 19.7 

II. Counties other 
than Anne Arundel 
County 12.1 1.3 .8 1.4 15.6 

Total 45.9 39.7 18.4 14.4 118.4 

lIIncludes the hypothetical wells shown in figures 52 through 55. 
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EXPLANA TION 

r-~ 0: :.::1 G e ne ralized outcrop are a o f th e aqui fer 

N umber identifies well 

0 89 
Real well field in 1977 

.P2 Hy poth e ti cal w e ll fie ld 

+/20-- l ine th roug h points of eq ua l a lt itud e o f th e 

--- potentiometric su rf ace. Datum is sea level. 

Contour interva l is 20 fe el. 

pro bl ems. 
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1
0 MILES '>'>0 
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Number/Location 

(See tabl e 2) 

Patuxent Well Fields 

Average 
pumpage 
(Mgal/d) 
1982- 2000 

Average altitude 
of water level 
at node (ft) 
year 2000 

Altitude 
of top of 
aquifer 

(ft) 

71 Bel tsville 0 . 70 - 2 1/ 
72 Patuxent I,ildlife 0 . 08 -106 - 240 
74 City of Bowie 1.00 - 145 - 780 
76 Dorsey Road 1.50 - 98 - 280 
77 Dorsey Road 1.00 - 82 - 240 
78 Matlack 0.01 - 10 - 200 
79 USS Agri . Chern. 0.01 - 53 - 300 
80 Diamond Shamrock 0.80 - 83 - 420 
81 Laurel Race Course 0 . 10 27 1/ 
82 Parkwa:Lr~anor 0.01 - 9 30 
83 Colony 7 /.lotorlnn - - --O-:OT-----------=bl - 20 
84 Maryl and City 1. 00 - 51 1/ 
85 Ft . Meade 3.00 - 136 - 340 
86 Ft . Meade 3.00 - 151 - 200 
87 Holiday Inn 0 . 01 21 45 
llS- Nevamar Corp . 0 . 20 - --=r4b---------=420 
89 Holiday Mobile Est . 0 . 05 - 10 0 
90 Koppers Co. 0.01 - 78 - 160 
91 Provinces Water Co . 0 . 20 - 63 - 110 
92 Robinhood Trailer Pk . 0 . 02 - 49 - 37 
93 Kings Heights 3. 00 -167 - 500 
94 Crofton 2 . 00 - 186 - 790 
95 Cr ofton Meadows 2 . 00 - 187 - 900 
96 Hood Vinegar 0 . 05 1 - 5 
2J_ §chluderberg Kurdle 0 . 20 - 3 -100 
98 Federal Yeast 2 . 00 - 47 ---:"1110 
99 F . ~! . C . 0.80 - 48 - 460 

100 Eastern Stainless 1 . 00 - 12 -100 
101 Beth . Steel Blast F. 1 . 50 - 79 - 430 
102 Beth. Steel Hot Strip 1 . 80 - 74 - 500 
103 Beth. Steel Wire Mill 2.00 -~- -460 
104 Beth. Steel Twn . Wtr . 1.00 - 81 - 675 
Pl Hypothetical Well 2 . 30 - 201 - 950 
P2 Hypothetical Well 2 . 00 -164 - 570 
P3 Hypothetical Wel l 2 . 00 - 168 - 500 
p4 Hypothetical Well 3. 00 -152 -:'620 
P5 Hypothetical Well 3. 50 - 212 - 950 
p6 Hypothetical ,lell 3. 00 - 204 - 970 

!/Patuxent Formation is the outcropping geologic unit . 

Figure 52. - Simulated potentiometric surface of the Patuxent aquifer showing the effects of pumpage required to supply the water demands 
of year 2000. 
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Lower Patapsco Hell Fields 

Average Average altitude 
HUI!lber/Location pUl!lpage of water level 

(I,lgal/d) at node (ft) 
(See table 2) 1982- 2000 year 2000 

48 Sawmill Branch 2 . 30 - 7 
49 Dor sey Rd. (Non- Iron) 2 . 30 - 3 
50 Meade Village 0 . 10 40 
51 Harundale 2 . 10 - 17 
52 Glendale 0 . 80 -10 
53 Phillip Dr . & Thelma 1.30 - 12 
54 Crain & Elvaton 1.55 - 25 
55 Quarterfield Rd . 0 . 70 - 5 
56 Joseph Hock Co . 0 . 01 23 
57 Two G~s DeEt . Store C. 20 - 2 
58 Southern States Coop . 0 . 01 8 
59 Nevamar Corp . 0 . 50 - 21 
60 Pioneer City Wate r 0 . 20 42 
61 Koppers Co . 0 . 01 98 
62 Kings Heights 1.00 - 16 
63 Crofton 1.50 - 71 
64 Severn dale 8 . 00 - 194 
65 City of Annapolis 2 . 40 - 118 
66 Patuxent Wildlife 0 . 70 119 
62 Cit;z: of Bowie 1. 20 - 78 
3c Herald Harbor 0 . 10 - 129 
Ll HYl'othetical Hell 1.50 - 34 
L2 Hypothetical Hell 1.00 ;> 

L3 Hypothetical Hell 2.00 - 52 
L4 Hnothetical Hell 1.00 - 3 
L5 Hypothetical Well 2 . 00 - 87 
L6 Hypothetical "ell 1. 00 - 38 
L7 Hypothetical Hell 1.60 - 140 
L8 Hypothetical ,[ell 3. 00 - 166 

Y Lower Patapsco aquifer is the outcropping unit . 

Figure 53. - Simulated potentiometric surface of the lower Patapsco aquifer showing the effects of pumpage required to supply the water 
demands of year 2000. 

Altitude 
of top of 
aquifer 

(ft) 

1/ 
1 / 

- 30 
- 130 

- 90 
- 115 
- 160 

- 70 
33 

- 40 
30 

0 
- 90 

20 
60 

- 280 
- 330 
- 750 

1/ 
310 

-410 
- 200 
- 150 
- 220 
- 250 
- 300 
- 540 
- 80c 
-600 
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35 
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Nwnber/Location 

(See table 2 ) 

Upper Pataps co Well Fields 

Average 
pwnp"ee 
(Mgal/d) 
1982- 2000 

Average altitude 
of water level 
at node (rt) 
year 2000 

Altitude 
of top of 
aquifer 

(ft) 

27 Nevarnar Corp. 2 . 3 30 1/ 
28 Tr ans it Truck Stop 0 . 02 21 1/ 
29 Fasadena Hater Co . 0 . 04 1 4 0 
30 Kings Hei ghts 0 . 06 55 100 
31 Severn dale O. 70 - 22 5 
3b Hestinghouse Elec . 0 . 02 - 28 - 360 
37 Annapolis Concrete 0 . 01 - 59 - 410 
3B Broad Creek 4 . 00 - 90 - 300 
39 Naval Academy 1. BO - 62 - 440 
40 U. S. NavyR 1. D 0 . 40 - 49 - 430 
41 - U. S .- Na-vy Golf Cour-s-e-----~O - 42 - 430 
44 Chal k Point 0 . 20 - 10 - Boo 
45 Rol- Park Trailer Park 0 . 01 49 100 
1,6 Severna Park 1. 00 - 30 - 100 
47 Brodskv ' s Tr ai l er Pa~k 0 . 02 75 100 
3a Bowie 0 . 60 - 4 - 300 
3b Amberly 0 . 04 - 29 - 300 
Ul Hypothet ical ,[ell 2 . 00 - 55 - 450 
U2 Hypothetical Hell 2 . 00 - 66 - 400 
U3 Hypothetical Hell 3. 00 - 71 - 400 

liupper Patapsco aquifer is the outcr opping unit . 

Figure 54. - Simulated potentiometric surface of the upper Patapsco aquifer showing the effects of pumpage required to supply the water 
demands of year 2000. 
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EXPLANA TI O N 

[.::.::.;-:.:.j Generalized oulcrop ar e a of th e aquifer 

Numb er identifies we ll 

0 7 Rea l well I;e ld ;n 1977 

e M3 Hypothet ical well field 

_______ 20 -

.,., 
00 

line th roug h points of equal altitu de of the 

potentiometric su rface. Datum is sea level. 
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Number/Location 

(See table 2) 

1 Cr ofton Center 
2 Gol den Triangl e 
3 Crownsville Hospital 
4 Summerhill Tr ailer Pk . 
6 Sherwood Forest 
7 Epping Forest 
8 Sandy Point State Pk . 
9 City of Annapol is 

10 Sylvan Shores 
11 u . S . Nay:!: R&D 
12 Maryland Hanor 
13 Lyons Creek & Crosby 
1 4 Shores of Calvert 
15 Ci ty of Bowie 
16 Harlboro Headows 
17 Lonestar & Saurwein 
18 Safeway Store 
19 Boys Village 
20 U.S . Navy Cheltenham 
21 WSSC 
22 Cadillac Hotel 
23 Brandywine Cl ub 
24 BFW Fabricat i on 
25 Baden Elementary School 
26 Chalk Point 
Ml Hypothetical Hell 
H2 Hypothetical Well 
H3 F~othetical Well 
H4 Hypothetical Well 

Magothy Hell Fields 

Average Average a l titude Altitude 
pump age of water level of top of 
(Mgal/d) at node (ft) aquifer 
1982-2000 year 2000 (ft) 

0 . 08 28 60 
0 . 05 30 60 
0 . 20 - 6 - 32 
0.01 - 14 - 50 
0.06 - 8 - 80 
0.04 - 12 -100 
0 . 01 - 4 - 220 
3. 20 - 28 - 105 
0.04 - 25 - 160 
0 . 20 -14 - 210 
0 . 05 12 - 200 
0.01 9 - 350 
0.03 6 - 400 
0.30 36 70 
0 . 20 16 -180 
0 . 01 29 0 
0 . 01 29 - 200 
0.08 20 - 200 
0.06 2l - 170 
0.04 14 - 260 
0 . 01 26 - 220 
0 . 03 16 - 250 
0 . 01 18 - 300 
0 . 01 16 - 400 
0 . 60 3 - 250 
3 . 00 - 33 - 200 
2 . 00 -25 - 160 
2 . 00 - 7 - 100 
2.00 - 1 -40 

Figure 55. - Simulated potentiometric surface of the Magothy aquifer showing the effects of pumpage required to supply the water demands of 
year 2000. 



SUMMARY AND CONCLUSIONS 

The model of the aquifers of the Potomac Group and 
the Magothy aquifer in northern Anne Arundel County was 
developed to (1) study ground-water flow within the project 
area, and (2) estimate the ability of the aquifers to supply the 
county's water demands of the future. 

Geologic sections based on drillers' logs, cores, and 
geophysical logs show three major aquifers in the Potomac 
Group in Anne Arundel County. They are the Patuxent, the 
lower Patapsco, and the upper Patapsco. The Potomac 
Group is overlain by the Magothy aquifer, which is also a 
major source of water supply in the central and southern 
parts of Anne Arundel County. 

The model simulates these aquifers and the movement 
of water through and between them. It was developed using 
geologic and hydrologic data gathered over a period of 
many years. Development and use of the model showed that 
data were unevenly distributed across the project area. 
Areas where additional data are needed were thereby 
identified. 

The model was calibrated under both steady-state and 
transient conditions. Values for parameters used in the 
model were adjusted until water levels computed by the 
model compared favorably with water levels measured in 
the field. The maximum difference between the computed 
and observed water levels in 39 observation wells was about 
30 ft , but the difference was generally less than 10ft. Trends 
of 30 of 39 hydrographs compared well, 8 were fair, and I 
was poor. 

Predictions were made of the effect pumpage in the 
year 2000 will have on the potentiometric surface of each 
aquifer. The individual well fields, those existing in 1977 
and those planned for the period 1977-2000, were stressed at 
rates in accordance with projected needs of the Anne 
Arundel County Department of Utilities and other users. 
Aquifers to be developed in the new well fields were selected 
by considering both quantitative and qualitative factors 

affecting the availability of ground water. For instance, 
experience has shown that large quantities of water can be 
obtained from aquifers that contain water under high 
pressure and have high transmissivity values. The proximity 
of salt water in the Chesapeake Bay and its estuaries 
presents concern that overpumping could result in con
tamination of parts of such aquifers along the eastern 
margin of the county. Locations of the new wells were 
therefore selected where conditions are least susceptible to 
salt-water intrusion. 

The density of the control points on the data maps 
suggests the level of confidence justified in the model for 
specific areas. The pumped areas are better defined than the 
undeveloped areas. Therefore, predictions for pumped areas 
are likely to be more accurate than those for undeveloped 
areas. This important factor must be considered when 
designing future well fields to supply future water require
ments of the area. The accuracy of the model predictions of 
future water-level changes will be dependent on the accuracy 
of the data. 

Model simulations show that the water requirements 
of the year 2000 can probably be met from aquifers within 
the county's boundaries. Trial runs indicate that pumping 
from the total model area at 118 Mgal/ d will cause water
level declines of up to 200 ft in parts of the lower Patapsco 
aquifer and 240 ft in parts of the Patuxent aquifer. 

Because of the field studies initiated during the project, 
future versions of the model will have access to more reliable 
data. They will have the advantage of (1) more reliable 
pump age data obtained by the recently implemented 
Maryland Water Use Data Program, (2) longer periods of 
record from better distributed observation wells, and (3) 
better correlation of aquifers between large well fields . 
Future generations of the model will permit the computation 
of more precise answers to questions regarding the effects 
that changes in pumping will have on water levels. 
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Table 8. - Records for selected wells tapping the Patuxent aquifer 
Use of Water Codes: Commercial Domestic N = Industrial P = Public Supply S School U = Unused ~/ater- Bearing Formation Codes: Px = Patuxent 

cz: 
'" '" :E 
:::> 
z 

...J 

...J 

'" ~ 

cz: 
'" '" :E 
:::> 
z 
>-
~ 
cz: 
'" Q. 

'" >-
~ 
'" 

OWNER OR NAME CONTRACTOR 

Q 

'" t;J 
...J 
Q. 

:E 
8 
cz: 

"" '" >-

~~ 
...Jol!! 

"-
0", 

~~ 
:::>cz: 
>-:::> 
-", 

~ 
"" 

...J 

;;l 
~~ 
"-;; 
0ol!! 
x~ 

:;: 
'" Q 

oj 
~ 

"
o~ 

cz:~ 

"'~ >-u 
~ .s: 
,.~ 

<t 
i5 

<.0 
Z 

~~g ~ 
z 
o 
!i ,. 
cz: 
~ 

t&..w~ ~ 
o~~ ...J_ 
:J:: ~ 2_ (!) 

~~~ ~~ ~ 
O<L~ u~ "" mo_ (I) I.J,J 

La....f-.!...J CD 

00:::-;; ~ .!: 
~o~ ~ ~ 
~ ~ 

AA- Ac 11 2445 1 Balto . - Wash . Int 'l 
Airport 

Washington Pump & Well Co . 1 1948 1 138 1 320 1 6 1 6? I 312 8 1 Px 

AA- Ac 60 166-0326 I A.A . Co . Dept. Public ILayne- Atlantic Co. 
Works 
(Parkway Industrial) 

AA- Ac 65 166- 0327 I A. A. Co. Dept. Public 
Works 
(Parkway Industrial ) 

do . 

AA- Ad 20 Kavanaugh Proauets , Inc .I Washington Pump & Well Co . 

AA- Ad 29 A. A. Co. Dept. Public ILayne - Atlantic Co . 
Works 
(Sawmill Creek Field) 

AA- Ad 76 1 29134 I A.A. Co. Dept Public 
Works 
(Dorsey Rd . #5) 

AA- Ad 90 1 40298 I A.A. Co. Dept. Public 
War.ks 
(Hammonds Ferry Rd . ) 

AA- Ad 94 1 26010 Ma tlack, Inc. 

AA- Ad 96 66-1279 U.S . S. Agricultural 
Chemicals 

do . 

do . 

Sam Shannahan \>Jell. Co . 

Frank's Well Drilling Co . 

1965 1 165 1 150 I 8 

1965 1 170 1 165 I 8 

1944 

1947 

40 1 392 1 8 

37 500 3 

8 1 135 

6 I 145 

2 1 395 

1957 69 1 474 112 I 10 1 449 

1960 

1957 

1967 

79 I 453 1 6 

38 1 213 1 6 

15 370 6 

6 1 443 

4 1
198 

4 355 

AA- Ae 36 1 46091 I Chemetal s Corporation Shannahan Artesian Well Co . I 1962 30 1 555 116 8 I 450 

AA- Bb 22 1432 I Laurel Race Course 

AA- Bb 38 1 25503 I Parkway Manor Motel 

AA- Bb 48 15746 Laur el Race Course 

AA- Bb 49 1432 I Laurel Race Course 
(We ll #1) 

AA- Bb 50 1 38337 I Colony 7 Motor Inn 

AA- Bb 54 1 41034 do . 

AA- Bb 64 1 47686 I A. A. Co. Dept. Public 
Works 
(r·laryl and City #1) 

Layne- Atlantic Co . 

H. H. Bunker & Sons, Inc . 

Layne - Atlantic Co . 

do . 

do . 

do . 

do . 

1947 I 144 60 1 6 

1956 1 290 1 276 I 6 

1954 1 143 62 I 6 

1947 1 147 61 I 6 

1960 I 170 I 161 I 6 

1960 170 1 223 1 6 

1962 165 140 8 

6 50 

2 1 266 

6 52 

6 52 

6 1 151 

6 1
218 

8 104 

15 1 Px 

15 1 Px 

Px 

45 1 Px 

25 1 Px 

10 1 Px 

15 I Px 

15 Px 

73 1 Px 

10 1 Px 

10 I Px 

10 1 Px 

10 I Px 

10 I Px 

5 I Px 

20 1 Px 

PUMPING TEST DATA 

"'~ 'e.:: 
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(feel below land surface) ~ 
~ ~ 

~' I~ 
~ t-

>
I- <t 

~ 
u. 
o 

REMARKS 

cz: 
'" '" :E 
:::> 
z: 

STATIC 

90 
91 
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93 
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11 

35 

35 

34 

20 

36 

1 
3 

115 
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5 

6 
5 

31 

60 

51 
57 

PUMPING 

175 

124 

138 

90 

169 

117 

65 

45 

76 

12 

190 

50 

15 
16 

125 

140 

99 

DATE 

4/48 
6/59 

10/65 
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60 I 12 I 0 . 7 1 U I Observa tion well. 

72 1 12 1 2 .0 I p I Drilled to 155 ft . 

j 
w 
~ 

AA - Ac 11 

AA - Ac 60 

11/65 1 100 1 12 1 2 . 2 1 p 1 Tes t we 11 drilled in same hole . 1 AA-Ac 65 
Drilled to 176 ft . 

8/44 

6/48 

130 , -

12 u I Drilled to 530 ft . Screened 
395- 400 ft; 460- 500 ft . 
Observa tion well. 

11/57 1 450 1 8 1 3 . 4 1 P 

AA- Ad 20 

AA- Ad 29 

AA- Ad 76 

10/60 1 315 1 8 1 4 .0 1 U I Drilled to 483 ft. Observation 1 AA - Ad 90 
well. 

5/57 75 1 10 1 2.4 1 C 

6/67 1 400 125 b.6 .0 1 N 

4/62 I 740 I 24 b.8 . 5 I N I Screened 450- 500 ft; 532-555 
ft. 

5/47 
6/60 

12/56 

60 I 8 I 5 . 4 1 C 

15 124 1 0.2 1 C 

7/54 100 3 2.0 1 C 
6/60 

5/47 60 10 6.7 1 C 
6/60 100 11.1 

AA- Ad 94 

AA - Ad 96 

AA - Ae 36 

AA- Bb 22 

AA- Bb 38 

AA- Bb 48 

AA- Bb 49 

6/60 1200 1136 12.1 IU? I Test hole . Drilled to 162 ft . IAA- Bb 50 
C 

1l/6° 133° 1 - 1 4 .1 I C 

7/62 300 24 6 .3 P 
6/62 

AA - Bb 54 

AA-Bb 64 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 
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OWNER OR NAME 

47687 1 A. A. Co. Dept . Public 
Works 
(Maryland City #2) 

AA - Bb 661 66 - 0811 1 A. A. Co . Dept. Public 
Works 
(Maryland City #3) 

AA - Bb 671 68- 0666 1 u.s. Army - Ft. Meade 

AA - Bb 68 68- 0753 u. S. Ar my - Ft. Meade 
#1 

AA - Bb 691 71- 0757 1 A.A. Co . Dept. Public 
Work s 
(Mar yland City #4) 

AA- Bb 70 50529 1 Col ony 7 Motor Inn 

AA - Bb 71 53130 I Parkway Manor Motel 

AA- Bb 72 1 69- 0553 1 Holiday Inn 

AA - Bb 731 70- 0323 1 do . 

AA - Bc 163 68- 0667 u. S. Army - Ft. Meade 

AA- Bc 1641 68- 0754 1 u. S . Ar my - Ft. Meade 
#2 

AA- Bc 1661 69- 0520 I Exxon Chemical Co . 

AA- Bc 1731 70- 0799 1 Nevamar Corporation #8 

AA- Bc 1751 71-0122 1 A. A. Co . Dept. Public 
Works 
(Meade Village #1) 
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Layne - Atlantic Co . 
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8 1 146 20 I Px 

78 30 I Px 

Shannahan Artesian "ell Co . 1 1968 1 130 1 481 I 4 2 I 461 20 I Px 

do . I 1968 1 130 1 497 I 16 8 1 454 

Layne Atlantic Co . 

do . 

H. H. Bunker & Sons , Inc . 

H. H. Bunker & Sons, Inc. 

do . 

1971 1 205 1 145 I 8 

1963 1 170 1
219

1 

1963 290 310 6 

8 I 100 

6 1 214 

2 285 

1969 1 225 1 200 I I 2 1
190 

1969 225 192 6? 182 

Shannahan Artesian "ell Co .1 1968 1 130 I 604 I 4 2 I 542 

43 I Px 

45 I Px 

5 I Px 

25 I Px 

20 I Px 

10 I Px 

20 I Px 

do . 1968 1 130 1 594 1 16 8 I 493 110l I Px 

do . 

do . 

Layne - Atlantic Co. 

1969 1 125 1 669 I 4 3 I 638 

1970 1 120 1 680 1 16 1 8? I 628 

1970 190 243 8 8? 223 

31 I Px 

52 I Px 

20 I Px 

AA - Bc 177 51459 1 Holiday Mobile Estates I H. H. Bunker & Sons, Inc. 1963 1 220 1 257 I 6 6 I 247 10 I Px 

AA- Bc 1781 71- 0790 do. 

AA- Bc 1851 67- 0305 1 Kopper s Co . , Inc . 

Frank ' s Well Drilling Co . 

Layne - Atlantic Co. 

1971 1 240 I 273
1 6 

1967 125 359 8 

AA - Bc 1921 71- 1090 1 The Provinces Water Co . I Shannahan Artesian Well Co . I 1971 I 260 1 556 110 

AA- Bc 1931 71- 1103 1 do . do. I 1971 I 255 I 526 110 

AA- Bc 199 55723 1 ·Robinhood Dell Mobile 
Home s 

Gulfstan Corpor ation 1963 I 180 I 188 I 6 

6 1 263 

6 334 

5 1 500 

5 481 

10 I Px 

20 I Px 

56 I Px 

45 I Px 

Px 
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(feel below land surface) ~ 
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96 
93 

"7 

62 

65 

68 

44 

200 

98 

94 

70 

70 

75 

85 

110 

n8 

150 

43 

205 

197 

121 

PUMPING 

148 

72 

102 

225 

99 

119 

208 

180 

180 

107 

153 

87 

157 

148 

120 

200 

135 

232 

254 

170 

DATE 
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LL 

° UJ 
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7/62 1270 124 1 5 . 2 1p 
6/62 

12/65 1250 124 11O . Ol p 

2/68 1 60 1 1 1.
5

1
U 

4/68 700 4 . 4 p 

5/71 1300 124 I 9 . 7 1p 

4/63 190 8 2 . 5 C 

10/63 12 1. 5 C 

10/69 35 24 0 . 4 C 

10/69 50 16 0 . 6 C 

2/68 58 1.6 u 

3/68 1884 124 (l0 . 7 Ip 

2/69 40 3 . 3 u 

11/70 800 11.1 N 

10/70 250 12 6.6 P 

5/63 1175 124 187 . 5 1 p 

5/71 155 24 3 . 1 p 

5/67 200 2 . 2 N 

9/71 401 24 14 . 8 P 

11/71 362 24 6 . 4 p 

9/63 100 48 2 . 0 P 

REMARKS 

Drilled to 516 ft. Test hole 
for AA-Bb 68 . 

Dri lled to 515 ft. 

Test hole for AA - Bc 164 . 

'" W 
<D 

'" => 
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~ 
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AA - Bb 65 

AA - Bb 66 

AA - Bb 67 

AA- Bb 68 

AA- Bb 69 

AA - Bb 70 

AA- Bb 71 

AA - Bb 72 

AA-Bb 73 

AA- Bc 163 

Drilled to 598 ft i screened I AA - Bc 164 
495- 518 ft, 518- 531 ft , 531- 574 
ft, 57" - 594 ft. 

Drilled to 735. ft . Test hole 
for AA - Bc 173 . 

AA- Bc 166 

AA - Bc 173 

AA- Bc 175 

AA- Bc 177 

AA- Bc 178 

Screened 334- 344 ft ; 349- 359 ft .1 AA- Bc 185 

AA - Bc 192 

AA- Bc 193 

AA - Bc 199 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 

'" z PUMPING TEST DATA 
a::: oJ ~ _ ~ 
UJ ..J V)q,~ I-

m: ~ 0 ~_...J ~ () ffil! ~ ~ .~::: ~ 
UJ ~ ~ :3 c; L:;j u.. 15 ~ 5 w ~ ~, m 
~ t- ~ ~ 3_ ~ ~ ::i: ~ eo) ...J _ LL WATER LEVEL .5 &. ffi ;; 
~ ~ OWNER OR NAME CONTRACTOR :i ~: ~ ~ ~ ~ g ~ ~ ~ -: ~ (feel below land surface) ~ fa ~ ~ REMARKS :z 

-' ~ 8 ~~ i=- ~:.:. ~g,~ ~~ ~ ~ ~ ~ 3: j 
~ UJ ~ ~~ f!j 0 ~I-~ <J. ~ g ~ ~ :s ~ 
~ I- LaJ ~(/) Cl a:::q; I- I W en (.) 

~ >- ";i ~o~ 0 ~ ;;;: ~ 9 ~ 
(/) ~ ~~-I-!;;( §?~::l 

in ~ '" ~ STATIC PUMPING DATE [;l 
'" 0 "-o <n V> 

AA - Bc 200 69-0283 Robinwood De ll Mobile H. H. Bunker & Sons, Inc . 1968 190 247 6 2 237 10 Px 123 180 10/68 25 30 0.4 P AA- Bc 200 
Homes 

AA- Bd 23 2803 A.A . Co . Dept . Public Layne- Atlant i c Co. 1948 30 617 None one - rone Px - - - 16 8 - U Test hole for AA - Bd 36. AA - Bd 23 
Works 
(Harundal e) 

AA - Bd 57 21549 A.A . Co . Dept. Public do . 1956 68 510 10 10 485 25 Px 12 127 1/56 475 4 4.-1 P AA - Bd 57 
Works 
(Dorsey Rd . #2) 

AA-Bd 66 28416 A. A. Co . Dept. Public do . 1957 87 517 12 10 497 20 Px 31 214 10/57 375 8 2.0 P AA - Bd 66 
Works 
(Dorsey Rd. #13) 

AA- Bd 97 49554 A. A. Co . Dept . Public do. 1962 75 534 10 10 504 30 Px 26 146 11/62 500 . 40 4 . 1 P AA- Bd 97 
Works 
(Dorsey Rd. #7) 

AA - Bd 98 57226 A. A. Co. De pt. Publ i c Gulfstan Corporat i on 1964 75 591 10 10 552 39 Px 58 205 8/64 907 8 6 . 2 P Drilled to 625 ft. AA- Bd 98 I 
Wor ks ! 

(Dorsey Rd . #17) 

AA- Cb 1 35695 u.s . Army - Ft. Meade Layne - Atlantic Co . 1959 129 505 6 6 485 20 Px 44 188 9/59 276 24 1.9 U Drilled to 515 ft. Observation AA - Cb 1 
well. 

AA - Cc 80 46965 A.A . Co . Dept. Public do. 1962 178 873 1 1 870 3 Px 106 - 10/62 - - - U Observation well . AA - Cc 80 
Works 
(Ki ngs Heights) 

AA - Cc 86 56079 A.A . Co . Dept. Public Gulfstan Corpcration 1964 60 960 20 10 850 110 Px 12 63 7/64 825 24 1.1 P AA - Cc 86 
Works 
(Crofton #1) 

AA- Cc 87 66-0299 A.A. Co . Dept. Public do . 1966 178 758 20 10 684 64 Px 110 299 2/66 566 24 2 . 5 P AA - Cc 87 
Works 
(Ki ngs Heights #4) 

AA - Cc 88 66- 0300 A. A. Co. Dept. Public do. 1966 178 885 20 10 775 65 Px 119 182 8/66 241 24 19 . 7 P Screened 775- 785 ft, 812- 857 AA- Cc 88 
Wo r ks ft , 865- 875 ft. 
C Ki ngs Heights) 

AA - Cc 103 73-0086 A.A . Co . Dept. Public Layne- Atlantic Co . 1973 125 150 10 10 1030 100 Px 83 182 7/73 609 24 6.2 P Screened 1030- 1100 ft, 1115- AA - Cc 103 
Works 1145 ft . 
(Crofton Meadows #1) 

AA - Cc 104 73-0087 A .A. Co . Dept. Public do . 1973 135 262 - - - - Px - - - - - - U Test boring. Abandoned and AA - Cc 104 
Wo rks filled . 
(Crofton Meadows) 

AA - Cc 105 73-0087 A.A. Co . Dept. Public do. 1973 130 195 10 10 1040 10 Px i03 239 8/73 726 24 5.3 P Drilled to 1242 ft ; screened AA - Cc 105 
Works 1040- 1090 ft, 1110- 1115 ft , 
(Crofton Meadows #2) 1170- 1190 ft. 

AA - Cc 107 73- 2802 A. A. Co . Dept. Public do. 1974 120 1000 - - - - Px - - - - - - P Drilled to 1230 ft . AA - Cc 107 
Works 
(Crof ton Meadows #3) 

__ _~ __ L-~L-____ JL ________ JL ____ -L __ -L __ L-__ L-JL ________________________ ~ ________ _ 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 
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AA - Cc 113 73- 5838 A. A. Co . De pt. Pu bli c Sydnor Hydrody namics 1976 152 980 6 4 748 
Works 
(Waugh Chapel Rd . ) 

AA - Cc 114 73- 5837 A A. Co . De pt . Public do . 1976 149 975 6 6 730 
Works 
(Waugh Chapel Rd . ) 

M - Ce 117 73- 0172 A A. Co . De pt. Public Delmarva Dri l ling Co . . Inc . 1972 80 922 6 6? 836 
Works 
(Se verndal e) 

AA - Cg 22 73- 8606 u. S . Geo l ogi ca l Sur vey Sydno r Hydrodynami cs 1978 13 1760 4 4 1735 
(Sandy Pt. State Pk. ) 

IN- 3E- 7 20712 Hood Vinegar Co . G. Edgar Harr Sons . 1955 100 302 6 4? 145 . 5 

IN-3E- 8 21213 do . do . 1955 100 400 6 4? 171 

IN-3 E- 1O 71- 0001 do . Frank ' s We l l Drill i ng Co . 1971 IOO? 100 6 4 90 

l S- 3E- 4 - Sc hl uder berg & Kurdle layne - Atlant i c Go . 19"3 60 195 8 8 146 
Co . 

l S- 3E- 5 - Monar ch Rubber Co . G. Edgar Harr 1937 38 104 8 6 9O? 

l S- 3E- 46 71- 0003 Sc hluderberg & Kurdle Sha nnahan Ar t esian We ll Co . 1971 70 198 10 l O? 159 
Co . 

2S- 5E- 1 - Ft. Holabi r d I ndustr i al Va . Machinery & Well Co . 1930 32 290 12 ? -
Park 

5S- 2E- 20 - F . M. C. Cor p. Shanna han Arte sia n \vell Co . 1946 5 262 10 ? 222 

5S- 2E- 21 - do . do . 1946 5 257 - - 212 

5S- 3E- 1O - u. S . Industr ia l Chemical Not recor ded - 15 - - - -
Co . 

5S- 3E- 50 16145 Continental Oil Co . Sha nnahan Ar te s ian \oIell Co . 1955 20 297 16- 8 252 
10-

8 

7S- 4E- 1 17129 S . C. H. Pigments Corp . do. 1954 40 575 2 2 165 

3S- 5E- 35 69- 0003 Federal Yeas t Co . do . 1969 15 370 12- 8 270 
8 

3S- 5E- 39 68- 0002 do. do . 1968 15 391 12 8 281 

'" f-

'" z 
W 
-' 
z-;:: 
w~ 
w~ 
",-

~-
-' « 
f-
0 
f-

40 

115 

50 

20 

-

-

10 

20 

10 

28 

-

40 

45 

-

45 

35 

50 

55 

z PUMPI NG TEST DATA 
0 

~ 
'" ~~ 

a: 
a: w 
~ 

., 
~' WATER LEVEL .5 a: '" '" ..!;. W ::J 

( feel below lan d surface) ~ 
t-- Z Z >- .. REMAR KS 

0: ~ f-
u ~ -' <l '" w ::J it LL -' ., '" Q. W « 0 , -' U '" a: w "' W w ;:: a: <..) 

f-
::J 

G: 
VI 

« §1 => 
U 

'" STATIC PU MP IN G DATE w g; 

Px 118 155 10/76 200 4 5 .4 U Screened 748- 758 ft , 798- 808 ft , AA-Cc 113 
910- 920 ft , 960- 970 ft. 

Px 114 160 10/76 250 24 5 . 4 p Drilled to 1 , 025 [t. Screened AA- Cc 114 
730- 755 ft , 770- 780 ft, 790- 810 
ft , 880- 890 ft , 908- 918 ft , 
935- 975 ft . 

Px 62 180 8/72 500 24 4 .2 U Screened 836- 851 oft , 870- 890 ft , AA- Ce 117 
907- 922 ft . 

Px 7 33 9/78 30 24 1.2 U Drilled to 1,785 ft . Observa ticn AA - Cg 22 
well. Reached basemen t. 

Px 125 270 10/55 40 13 0 ·3 N I N- 3E- 7 

Px 75 240 11/55 15 9 0 . 1 N IN- 3E- 8 

Px 75 90 5/71 60 2 4 . 0 N IN- 3E- I0 

Px 110 · 5 170 4/43 125 - 2 . 0 N Screened 146- 156 ft , 170- 180 ft . lS- 3E- 4 

Px 45- 55 - 4/43 35 - - N lS- 3E- 5 

Px 105 153 3/71 182 8 3 . 8 N l S- 3E- 46 

Px 60 100 2/34 260 2 2 . 4 u 2S- 5E- 1 

Px 94 126 1946 310 - 9 . 7 N Drilled to 300 ft . 5S- 2E- 20 

Px - - - 425 - - N 5S- 2E- 21 

Px - 173 8/43 - - - N 5S- 3E- I0 

Px 79 218 5/55 610 48 4 . 4 U Drilled to 360 ft . 5S- 3E- 50 

Px 100 - 10/54 8 4 - U Dr i lled t o 638 ft . Screened 7S- 4E- 1 
88 9/57 165-175 ft, 210- 220 ft , 230 -235 

ft , 565 - 575 ft . 

Px 61 67 5/69 106 12 17 . 7 N Dr i lled t o 387 ft . Screened 3S- 5E- 35 
270- 300 ft, 350- 370 ft . 

Px 62 155 6/68 650 32 0 . 7 N Scr ee ned 281- 303 ft , 313- 332 ft , 3S- 5E- 39 
367- 391 ft. 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 

'" 0: ...J ;= -UJ ...J V> m CD 
0 

UJ <Z u 

'" 0 ...J 3 UUJO 0: :::> z-
~ ~~ UJ Z UJ ",,- ...J ... 

CD I- -.J~ UJ 0 _ 
UJ 3_ &l~ '" I- ...J 0: :: :::> "- ... ~ ... - UJ ~ '" " z ~ OW NER OR NAME CONTRACTOR '" OUJ o ~ I-U ~~.§ '" 0 w.s UJ U UJ U :r~ 

"'~ 16 "- ~ ...J "- oil: I-
"- "" O '!! ...J 

'" :::>0: 0 LLt-,,8 UJ UJ 

"" 1- :::> UJ 
00: _ 3 I- UJ 5 (1) 0 

~ >- xo: 
V> "" Z I- -

'" "- ~ z "' UJ 
in "' 0 

'" '" ~ u 

35-5E- 41 71- 0002 Federal Yeast Co . Shannahan Artesian We l l Co 1971 15 396 12 8 267 

3S- 5E- 42 73- 0004 Federal Yeast Co . do . 1975 15 400 12 8 284 
(Well #11 ) 

3S- 5E- 43 73- 0012 do. do. 1976 15 389 12 8 290 

BA- Fe 41 23135 Eastern Stainless Steel Layne - Atlant ic Co . 1956 45 304 12- 8 210 
Co . 10 

BA- Fe 59 67- 0369 do . Shannahan Artesian Well Co . 1967 45 320 10 8 292 

BA- Fe 61 53370 do . do. 1963 45 188 10 8 166 

BA- Ff 34 - Ba1 timore County Not recorded 1943 20 341 8 6 331 
(Back River School) 

BA- Gc 1 - Calvert Distilling Co . Ranney Water Collector Co . 1942 10 33 - - -
BA- Gf 3 - Bethlehem Stee l Co. Shannahan Artesian Well Co . 1926 10 622 12 5 597 

(Wi re Mill #5) 

BA- Gf 5 - Bethlehem Steel Co . do . 1925 10 610 12 5 581 
(Wire Mill #7) 

BA- Gf 8 - Bethlehem Steel Co . do. 1937 10 618 12 7 587 
(Wire Mill #10) 

BA- Gf 9 - Be t hl ehem Steel Co . do . 1938 10 454 12 5 441 
(Wir e I~ ill #11) 

BA - Gf 11 - Bethlehem Steel Co . do. 1941 10 633 14 ? 422 
(Wire MiH #12A) 

BA-Gf 32 - Bethl ehem Steel Co . do . 1937 10 668 12 7 526 
(Hot Strip #3) 

BA- Gf 35 - Bethlehem Steel Co . do. 1937 10 675 12 6 530 
(Hot Strip #6) 

BA- Gf 139 - Bethlehem Steel Co. do . 1939 10 615 16 7 520 
(Coke Oven #31) 

BA- Gf 210 23182 Bethl ehem Steel Co . do . 1957 10 692 12 H . , 546 
(Hot Strip #10) 

BA- Gf 211 23183 Bethlehem Steel Co. do . 1957 10 696 12 H ., 586 
(Blast Furnace #2) 

z PUMPING TEST DATA 
0 

:r ~ I- 0: 

'" '" .~~ z '" 
UJ 

UJ ~, CD 0 

'" ...J "- WATER LEVEL " 0: .S '" UJ :::> z~ 
'" ~ z: UJm z (feet belolll land surface ) 0 >- :. REMAR KS 

~~ ii: ~ 
UJ I-
"-

~ 
~ ...J u~ .. '" V> UJ :::> ...J 

0 "- UJ 
...J CD 

...J "- "" 0 3 
~ I UJ V> U 

0 0: >= 0: '-' UJ 
I- UJ :::> III 

I- ~ 
;;: ::;) 

"" 3 STATIC PUMP ING DAT E U 
~ 
Ul 

77 Px 62 93 7/71 620 24 20.0 N Screened 267- 303 ft, 355- 396 3S- 5E- 41 
ft . 

63 Px 65 135 5/75 750 8 10 . 7 N Drilled to 409 ft . Screened 3S- 5!:-42 
284 - 314 ft , 367- 375 ft, 375- 400 
ft . 

58 Px 60 110 4/76 350 8 7 .0 N Drilled to 400 ft . Screened 3S- 5E- 43 
290- 316 ft, 347- 362 ft, 372- 389 
ft . 

25 Px 80 183 8/56 400 5 3 . 9 N Screened 210- 215 ft, 257- 262 BA - Fe 41 
ft, 289- 304 ft . 

29 Px 80 250 4/67 300 24 1.7 N Drilled to 338 ft . BA - Fe 59 

22 Px 95 159 9/63 160 16 2 . 7 N Drilled to 221 ft. BA- Fe 61 

10 Px 42 - 1/46 25 - - U BA- Ff 34 
24 3/82 

- Px - 24 10/43 000 - - N BA- Gc 1 

25 Px 100 157 1/43 460 - 8 . 1 N BA - Gf 3 

29 Px 110 172 1/43 550 - 8.9 N BA- Gf 5 

31 Px 92 140 1/43 620 - 12 · 9 N BA- Gf 8 

13 Px HO 183 1939 510 - 7.0 N BA- Gf 9 

- Px 80 176 5/43 690 - 7 .2 U BA- Gf 11 

67 Px 86 129 10/45 620 - 14 . 4 N Screened 526- 536 ft , 571- 578 ft, BA- Gf 32 
638- 688 ft . 

90 Px - 125M 10/45 690 - - N Screened 530- 590 ft , 566- 577 ft , BA- Gf 35 
645-675 ft . 

60 Px 109 166 1939 550 9 . 7 N Screened 520- 530 ft , 555- 575 ft , BA- Gf 139 
585- 615 ft . 

47 Px 107 196 11/57 650 24 7 . 4 N Screened 546- 553 ft, 570- 584 ft, BA- Gf 210 
654- 659 ft , 667- 674 ft , 678-692 
ft . 

50 Px 100 126 12/57 650 24 25 .0 N Screened 586- 594 ft, 647- 661 ft, BA- Gf 2H 
668- 696 ft. 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 

~ 
;0, 

BA -Gf 212 

BA -Gf 214 

HA - ~c 11 

PG- Ad 8 

PG- Bd 15 

PG- Bd 16 

PG- Bd 17 

PG- Bd 19 

PG- Bd 21 

PG- Bd 27 

PG- Bd 28 

PG- Bd 29 

PG- Bd 30 

PG- Be 

'" w 
'" '"' => 
z 
>-

" ffi 
"-
w 

~ 
'" 

OWNER OR NAME CONTRACTOR 

'" w 
>w 
-' 
"-

'"' 8 

'" '" w 
>-

~~ 
-I.i! 
"-
O w 

~~ 
=> ", 
>-=> 5(1) 
'" 

-' 
~ 
;o,~ 

"-~ 
o~ 

"-:;: 
w 
'" 

~ 
;0, 

~ ~ 

ffi: 
>-u 
w .!: 
:li-
e; 

~ 
cr 
~ 

<.!> 

~ ~ I" <cz~ ~ 
U wOo Cl 

~ 5~ ~ 

z 

° ~ 
:::E 

'" ~ 
:::E"'", 
0,,- c 
~o~ 

~g,~ 
,,->-.8 
0 ",_ 

~ o .!; 
w 
'" 

z:::: (!) 
w ~ z w ~ _ 
",- '" 
u- '" 
'" w 
-' '" '" , 
>- '" ° w >- !:i 

'" 
34726 I Bethlehem Steel Co. 

(Blast Furnace #3) 
Shannahan Artesian i'Jell Co . 1 1960 10 I 685 I 12 8 1 500 53 I Px 

48602 I Bethl ehem Steel Co . 
(40- inch Mill) 

do. I 1962 10 I 687 I 12 8 1 637 

47211 I Joppato' .... ne Utilities Layne Atlantic Co . 

Francis Gosnell 

Be l tsville Agricultural I Columbia Well Drilling Co . 
Research Ce n tel' 
(Well B) 

Beltsville Agricultural 1 Va . Hachinery & Well Co ., 
Research Center Inc . 
(Well C) 

1952 10 68 1 6 

35 48 

63 

Pre - I 179 
1850 

1931, 116 1 167 1 8 1 8 1 167 

1925 I 125 I 185 1 8 1 8? 1 165 

Beltsville Agricultural I William Str othoff Co . I Inc .1 1931 
Research Center 

124 92 8 8 72 

(We ll D) 

Beltsville Agricultural I Washington Pump & Well Co . 
Research Center 
(Well L) 

Beltsville Agr icultural 
Research Center 
(Well G) 

Beltsville Agricultural 
Research Center 
(Well 0) 

Beltsville Agricul tural 
Research Center 
(Well p) 

do . 

do . 

do . 

Beltsvil le Agricul tural I Sydnor Hydrodynami cs I Inc . 
Research Center 
(We ll Q) 

Beltsville Agricul tural IWashington Pump & \~ell Co . 
Re search Center 
(Well R) 

Beltsville Agricultural 
Research Center 
(Well K) 

do. 

1937 I 125 I 197 I 6 I 6? 

1934 I 153 I 265 I 6 I 6? 1 160 
235 

1939 I 145 1 252 1 6 1 6? I 230 

1939 I 162 1 167 I 6 I 6? I 124 

1939 I 120 I 220 I 8 6 I 204 

1937 I 155 I 310 I 8 I 8? 

1934 1 177 1 430 I 8 6 I 430 

50 I Px 

5 Px 

Px 

20 I Px 

20 I Px 

20 Px 

Px 

60 I Px 

22 I Px 

43 I Px 

16 I Px 

Px 

Px 

PUMPING TEST DATA 

c~ °e':: ~ 
WATER LEVEL 

(feel below land surface) 

.s 
~ 
~ 

o 
~ 

i' I~ 
- >->

>u 
if 
;j 

.. 
~ 

REMARKS 
'"' => 
z 

STATIC 

103 

75 

11.55 

16 

15 

24 
22 . 451 

35 

55 

55 

52 
49 

20 

56 
67 

93 
95 

PUMPING 

131 

125 

130 

22 

55 

170 

145 

164 

105 

215 

DATE 

o 
-' w 
;:: 

'" ~ 
~ 

~ 
u 
;;: 
U 
~ 
'" 

u. 
o 
w 
V> 
:0 

-' 
-' w 
;0, 

5/60 1 695 1 24 124.8 1 N I Screened 500- 510 ft, 545-557 ft , I BA- Gf 212 
569-573 ft , 658- 685 ft . 

11/62 700 24 14.0 N BA -Gf 214 

5/52 

2/48 

40 I 3 

1934 1 110 1 - I O.9I H,1 Drilled to 250 ft . 
N 

11/25 1 60 1 - 1 8 . 6 I H,1 Drilled to 600 ft . 

12/48 
11/51 
6/31 

1937 

20 

100 

N 

- , 0 . 7 1 H, 
N 

Drilled to 251 ft . 

1934 1 100 I -I 1.1 1 H, I Drilled to 425 ft . 
N 

1939 I 120 I - I 1.1 1 H, 1 Drilled to 255 ft . 
N 

1939 1 165 1 - 1 3 .0 IH, 
11/51 N 

1939 

12/48 1125 
11/51 

I H I I Drill ed to 232 ft. 
N 

1934 
12/51 

90 I - I 0 . 7 IH, 
N 

HA-Ec 11 

PG- Ad 

PG- Bd 15 

PG- Bd 16 

PG- Bd 17 

PG- Bd 19 

PG- Bd 21 

PG- Bd 27 

PG- Bd 28 

PG- Bd 29 

PG- Bd 30 

PG- Be 6 
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Table 8. - Records for selected wells tapping the Patuxent aquifer, continued 

'" '" '" '"' => 
;z: 

-' 
-' 
'" iI' 

'" '" '" '"' => ;z 

.... 
:E 
'" '" a. 

'" .... 
~ 

OWNER OR NAME CONTRACTOR 

PG- Be 23 167- 0003 I Patuxent Wildlife Refuge l Layne- Atlantic Co . 
(Endangered Species 
#7) 

~ 
I;j 
;;:' ,. 
8 
0: 
<[ 
OJ 
>-

c 
;z-
:So; 

,!'! 
"-~ 

0", 

"'u 0"" =>0: 
t:=> 
,::;'" 
<[ 

-' 
-' 
'" '""-0; 
o,!'! 
:r:~ .... 
a. 
LU 
c 

-' 
G:l 
iI' 
"-0_ 

~~ 
t;j.~ 
,,~ 
<[ 

D 

'" z z "' - "' .., Ir 

~ ~ 

'" "!E :r: 

;z: 
o 
~ ,. 
'" 

~tj~ ~ 
~~~ ~ 
::!:~"1:';) z:::- (!) 

~~~ ~..; ~ 

~ 

oa.~ u~ <[ mo_ CI) W 
I-~ '" 

~cr~ r! ~ 
:r:;OCD 0 l&.J 
~ .... I-- t-
a. <[ 

~ iI' 

1966 I 120 I 520 114 6 1 ',80 40 I Px 

PG- Cf 64 165- 0030 I City of Bowi e 
(Water Treatment 
Plt . #4) 

Sydnor Hydrodynamics, Inc. I 1965 I 114 11169 124 I 10 I 924 1146 I Px 

PG- Cf 66 165- 0085 I City of Bowie IC. \1 . Lauman & Co. , Inc . 1965 I 142 I 980 124 I 12 I 905 75 I Px 
(Fox Hill Rec . Ctr . #5) 

PUMPING TEST DATA 

WATER LEVEL 

(feet be/olll land surface) 
~ 
" !-

o 
~ 

.~~ 

i'lf5 
~ .... 

>
I- .. 

~ 
REMARKS 

STATIC PUMPING 

50 206 

56 227 

88 224 

DATE 

c 
-' 
LU 
;: 

,. 
~ 

'" 
~ 

~ 
;3 
u 
[L 
(3 
OJ 
g, 

IL 
a 
OJ 

'" ::::J 

11/66 I 390 I 28 I 2.5 I S I Drilled to 606 ft. Screen 
diameter 6 in . 

2/65 111041 72 1 6 .4 I P I Drilled to 1 , 173 ft . Screen 
diameter 10 in. Multipl e 
screens . 

11/65 110401 72 I 7 . 6 I P I Drilled to 1,127 ft. 

0: 
LU 

'" ,. 
=> 
:z 

-' 
-' 
LU 

'" 

PG- Be 23 

PG- Cf 64 

PG- Cf 66 
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Table 9. - Records for selected wells tapping the lower Patapsco aquifer 
Use of Water Codes : Air Condi tioning C Commerc ial F = Fire Pro tee t ior: N = Industrial P = Public Supply Unused Wa ter - Beal'ing Forma I..ion Codes : IPs Lo.,ler Fa tapsco 

a: 
w 

'" :E 
:::> 
2! 

-' 
--' w 
!< 

AA- Ad 10 

AA- Ad 23 

AA - Ad 40 

AA- Ad 41 

AA- Ad 60 

AA- Ad 67 

AA- Ad 68 

AA - Ad 69 

AA - Ad 71 

AA-Ad 74 

AA - Ad 88 

'" w 
'" '" :::> 
z 
f-
iE 
~ 
w 

~ 

OWNER OR NAM E 

u. S . Army Reserve 
Center 

A.A . Co . Dept. Public 
Works 
(Sawmill Creek #3) 

1629 I A.A. Co . Dept. Public 
Works 
(Sawmill Creek ~4) 

1630 I A A. Co . Dept . Public 
Works 
(Sa wm i ll Creek #5) 

19426 I Joseph J. Hock I I nc. 

13957 1 A.A. Co . De pt. Public 
Works 
(Sa wmill Creek #6) 

13958 I A.A. Co. Dept . Public 
Works 
(Sawmill Creek #7) 

27725 1 Two Guys Dept. Store 

27724 1 do . 

28580 I A. Co . Dept . Public 
Works 
(Dorsey Rd. #4) 

39818 I A. A. Co . Dept. Public 
Works 
(Dorsey Rd . ) 

AA - Ad 93 1 66-1456 I Coop Fertilizer Co . 

CONTRACTOR 

layne- Atlantic Co . 

do . 

do . 

Maryland Drilling Co . 

Layne - Atlantic Co . 

do . 

Q 
W 
t;; 
i 
'" o 
u 

'" « 
w 
>-

1918 

1945 

1947 

1947 

1955 

1953 

1953 

H. H. Bunker & Sons , Inc . I 1957 

do. 1 1957 

Layne - A tlan ti c Co . 1957 

do . 1960 

Frank I s \Olell Drilling Co . 1966 

~-"'--'.;; 
... ~ 
Ow 

~~ 
:::>a: 
f- :::> sen 
'" 

45 

42 

-' 
-' w 
~... ;; 
o~ 

"'~ f-
a. 
w 
Q 

109 

'" Z 
00 .. 
" 
8 

78 118 

-' 
-' w 
!< ... 
0_ 

~~ 
f-U w .: 
"'~ « 
o 

z 
l:l 
Ir 

:;l 

'" z 

~[5g ~ 
z 
o 
~ 
'" '" ~ 

I4.lU~ ~ 
o§~ ..J_ 

::E b z_ (.!) 

~g;~ W~ ~ 
~@.;~ ~- ~ 
La..~:l..J co 
Ga::o; ~ ~ 
xOcu 0 UJ 
'--1- I-
a. ~ '" 
~ ~ 

1Ps 

63 10 IlPs 

57 1 102 120 110 1 80 22 IlPs 

39 1 146 118 I 8 I 126 

15 52 1 4 48 

43 1 151 110 8 1 131 

56 I 160 110 110 I 140 

60 1 119 1 8 

60 120 8 

8 I 97 

6 108 

90 1 186 112 110 1 171 

70 1 164 I 6 12.5 1 159 

17 1260 1 6 

20 Il Ps 

4 IlPs 

20 I1Ps 

20 11Ps 

22 11Ps 

12 11Ps 

15 11Ps 

5 I1Ps 

10 IlPs 

AA- Bc 169 I 70- 0369 1 Pioneer City Realty Co . I Layne - Atlant ic Co. 1970 I 145 I 265 1 8 8? 1 240 25 11Ps 

AA- Bc 171 1 65- 1220 I Nevamar Corporation #6 

AA- Bc 175 1 71- 0122 1 A. A. Co. Dept. Public 
Works 
(Meade Village #1 ) 

do . 

do . 

1965 I 125 1404 112 110 1 272 131 11Ps 

1970 1 190 1243 1 8 8? 1 223 20 11Ps 

PUMPING TEST DATA 

WATER LEVEL 

(feel be/olll lond surface) ~IQ - w a a. 

. ~:;

i' I~ 
~ f-
>
f- .. 

~ ... 
o 

REMARKS 

STATIC 

37 

28 

10 

19 

12 

16 

32 

32 

33 
37 

17 

30 

72 

58 

110 

PUMPING 

62 

68 

40 

120 

128 

62 

72 

157 

60 

120 

220 

148 

DATE 

8/44 

~ '" 
~ o 

-' 
W 

>= 

50 

'" a: 

~ 

150 . -

U 
<t 
~ 
u 
;;: 
u 
~ 
'" 

w 
(I) 
::::J 

P 

4/47 1292 I - 1 8 . 6 1 P 

6/47 1250 I - I 4 . 3 1 P 

9/55 I 25 I - 1 1.2 I C I Drilled to 68 ft. 

11/ 53 1487 I - I 4 . 5 1 P 

12/53 \400 1 - 13 . 5 1 P 

7/57 1270 I 8 19 .
0 I A 

8/57 150 8 3 . 7 A 

10/57 1375 I 8 13 .0 1 P 
9/59 

10/60 

6/66 1 70 1 6 1
2

.3 1 N 

3/70 440 8 9 .2 P 

Observation ..... ell. 

7/65 1600 I 8 13 . 7 I N I Drilled to 421 ft. 

10/70 1250 112 16 . 6 1 p 

AA- Bc 176 1 71- 0123 I A.A . Co . De pt. Public 
Works 

do . 1970 1 190 1280 I 8 8? 1 260 20 11Ps 1 105 139 11/70 1300 112 18 . 8 I p I Drilled to 283 ft . 

(Meade Village #2) 

::; 
'" '" :::> 
z 

-' 
-' .... 
~ 

AA - Ad 10 

AA - Ad 23 

AA-Ad 40 

AA - Ad 41 

AA - Ad 60 

AA - Ad 67 

AA - Ad 68 

AA - Ad 69 

AA - Ad 71 

AA - Ad 74 

AA - Ad 88 

AA - Ad 93 

AA - Bc 169 

AA- Bc 171 

AA- Bc 175 

AA - Bc 176 
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Table 9. - Records for selected wells tapping the lower Patapsco aquifer, continued 

'" ... 
CD ,. 
::> 
z 

--' 
--' ... 
~ 

'" ... 
CD ,. 
::> 
z 
.... ,. 
'" ... 
Q. 

... .... 
;'! 
'" 

OWNER OR NAME 

AA- Bc 186 167- 0306 1 Koppers Co ., Inc . 

AA- Bc 195 170- 0370 1 Pioneer City Realty Co . 

AA- Bd 36 

AA- Bd 37 

AA-Bd 55 

AA- Bd 56 

AA- Bd 61 

AA- Bd 63 

AA- Bd 64 

AA - Bd 91 

AA- Bd 92 

AA- Bd 95 

2803 A. A. Co . Dept . Public 
Works 
(Harundale '#1) 

A. A. Co . Dept . Public 
Works 
(Harundale #2 ) 

21548 1 A. A. Co . De pt . Public 
Works 
(Dorsey Rd . #1) 

21550 1 A. A. Co . Dept . Public 
Works 
(Dorsey Rd. #3) 

19874 1 A.A . Co . Dept . Public 
Works 
(Harundale #4) 

20138 1 A. A. Co . Dept. Public 
Works 
(Harundale #3) 

28059 A. A. Co . De pt. Public 
Works 
(Dorsey Rd. #11 ) 

42029 A. A. Co. Dept. Public 
Wor ks 
(Dorsey Rd . #12) 

42472 A. A. Co . De pt. Public 
Works 
(Dorsey Rd. #14) 

50489 A. A. Co . Dept. Public 
Works 
(Dorsey Rd . #15 ) 

AA- Bd 101 169-0871 A. A. Co . De pt. Public 
Works 
(Philip Dr.) 

CONTRACTOR 

Layne - Atlant ic Co . 

do . 

do . 

do. 

do . 

do . 

do. 

do . 

do . 

do . 

do . 

do . 

do. 

Q 
W 

t; 
--' 
Q. 

'" 8 
'" <[ 

w 
>-

~:: 
...JJ! 
"
Ow 

~~ 
:::>", 
.... :::> 5(1) 
« 

--' 
--' w 
"'~ 
"-~ 
o ~ 
:I:~ .... 
Q. ... 
Q 

" Z a; .. 
U 

--' ..: 
'" is:; 
era 
w-" 
.... u 
W .S 
"'~ .. 
is 

~ 
a: 
~ 

'" z 
z 
o 
i;i 
'" '" 

~ffig ~ 
~~~ ~ 

~"l;) z:::: (!) ~LL. a W <u Z 
.... 0_ ~~ iE 
@@j~ ~- ~ 

~ 

1.I- ..... ..8....J CD 

~~i g ffi 
.... - I- l-
ll. .. 

:g '" 

1966 1 125 1167 8 1 8? I 120 25 11Ps 

1970 1 150 1220 8 1 8? 1 182 30 11Ps 

1948 31 123 1 20 110 98 25 11Ps 

1949 38 1115 1 20 110 90 25 11Ps 

1955 70 1131 I 10 110 111 20 11Ps 

1956 62 1153 1 10 110 133 20 11Ps 

1955 42 1206 1 10 1 8 186 20 11Ps 

1955 28 1180 1 10 1 8 160 20 11Ps 

1957 73 1181 112 110 161 20 11Ps 

1961 79 1160 6 1 2 155 5 IlPs 

1961 85 157 I 10 110 132 25 IlPs 

1963 70 178 I 10 110 150 20 11Ps 

1969 55 212 I 10 110 172 40 IlPs 

PUMPING TEST DATA 

,,-'e:: 
WATER LEVEL 

(feel below land surface) ~ 
~ 

Q 

:f 

'i' Iffi 
~ .... 

<[ 

~ 
>.... 
u 
a'. 

REMARKS 

STATIC PUMPING 

32 121 

72 122 

3 
70 

67 

11 52 

118 

13 45 

o 110 

13 170 

15 

22 120 

19 142 

20 83 

DATE 

Q 

--' w 
>' 

'" ::> 
C1. 

'" 
~ 

« 
u 
u 
iL 
U 

~ 

u. 
o 
w 
(Jl 
:::l 

10/66 1200 1 8 12.2 1 F 1 Drilled to 179 ·ft. 

2/70 1 450 1 8 19 .0 1 P 1 Drilled to 311 ft . Screened 
182-197 ft , 205- 220 ft . 

7/51 1 439 
6/48 

p 

1/49 1 450 148 17.5 I P 

12/55 1450 1 8 I ll . o l p 

2/56 1 350 1 4 13 . 1 I P 

8/55 1500 1 5 115 . 6 1 p 

9/55 1500 1 5 14 . 5 I P 

9/57 1375 1 8 12 .3 I p 

3/61 

5/61 1 200 1 24 I 2.0 I P 

2/63 1350 1 24 12 . 8 I P 

Test we ll AA - Ed 23 drilled to 
617 ft . Same permi t no . as 
AA- Bd 23 . 

4/69 1 608 124 19 . 7 1 P 1 Drilled to 265 ft. 

'" w 
CD 

'" ::> 
z 

::J w 
~ 

AA- Bc 186 

AA - Bc 195 

AA - Bd 36 

AA- Bd 37 

AA- Bd 55 

AA- Bd 56 

AA- Bd 61 

AA- Bd 63 

AA - Bd 64 

AA - Bd 91 

AA - Bd 92 

AA- Bd 95 

AA - Bd 101 



-.} 
VI 

Table 9. - Records for selected wells tapping the lower Patapsco aquifer, continued 

z 
'" '" 0 --' ~ -'" r;j V> ~ '" ~ ., 

'" "' Z u f-,. 
'" --' ~ 

~~~ '" ::E 
'" ::> '" 

z - --' "-
z '" '" Z f- :);; '" '" ~ ., 0 _ --' ::E '" ~ ~- "' :: ~~ 

f- --' "- - '" ." 
z::: ::> Q. "- -

"'~ '" ~ CONTRACTOR 0", o~ 0,,- c "' ~ z a: OW NER OR NAM E ::E f- U ~ o..E! "' ~ ~ 0 "' u "' - W.S 
~g;! "'- '" '" u ::E _ u ---' 0.. "'~ f- <l U) '" --' '" ::>", 0.. 

i5 l&.. I- Jl '" '" '" f-::> '" --' 
., 

'" '" 0 ",_ '" , ~ f- W 5c.n :I: O ~ f- '" ~ >- 0 '" '" V> " S - f- f-z '" in '" ~ 

'" " 
AA - Bd 103 69-0954 A. A. Co . De pt. Public layne- Atlantic Co . 1969 80 221 10 10 176 35 lPs 

Works 
(Glendale ) 

AA - Bd 105 69- 1128 A.A. Co . Dept. Public do . 1969 90 237 10 10 197 40 lPs 
Works 
(Crain Highway) 

AA - Bd 107 69- 1195 A. A. Co . Dept. Puq.lic do. 1969 20 240 10 10 185 35 lPs 
Works 
(Elvaton Rd . ) 

AA - Bd 108 71-0554 A. A. Co . Dept . Public do . 1971 70 205 10 10 175 30 lPs 
Works 
(l'helma Avenue) 

AA - Bd 109 71- 0553 A A. Co . Dept. Public do . 1971 190 300 10 10 260 40 lPs 
Works 
( Quarter field Rd . ) 

.. 
AA - Bf 57 73- 6882 A. A. Co . Bd . of C . Z . Enterprises 1977 60 290 12 6 270 20 lPs 

Educat ion 
(Ft . Smallwood) 

AA-Cc 40 35693 u . S . Army - Ft . Meade Layne - Atlantic Co . 1959 138 238 6 6 208 30 lPs 
(Range Rd . ) 

AA - Cc 79 46508 A. A. Co . Dept. Public do . 1962 178 462 10 10 442 20 lPs 
Works 
(Kings Heights #3) 

AA - Cc 82 46965 LA . Co. Dept . Public do . 1962 178 458 1 1 "55 3 lPs 
Works 
(Kings Heights) 

AA - Cc 83 46965 A A. Co . Dept. Public do. 1962 178 285 1 1 282 3 lPs 
Works 
(Kings Heights) 

AA-Cc 87 66-0299 A A. Co. Dept . Public Gulfstan Corporation 1966 178 749 20 10 684 65 lPs 
Works 
(Kings Heights #4) 

AA- Cc 88 66- 0300 A. A. Co . Dept. Public do . 1966 178 875 20 10 775 65 lPs 
Work s 
(Kings Heights #5) 

AA - Cc 89 65-0672 A. A. Co . Dept . Public do . 1965 60 605 10 8 575 30 Ps 
Works 
(Crofton #2) 

PU MPING TEST DATA 

::; ~:: ., 
~' 0: ::E WATER LEVEL .s ::> w 

~ .... z 
( feel be/ow lond sur face) '" >- REMARKS , 

8. ~ f- .. 
~ ::E U --' - <f --' 

'" ii' LL '" '" 0 ~ --' u '" U) 
w >' '" u ::> '" !i? iL => U STATIC PUM PI NG DATE w 

3; 

67 152 5/69 554 24 6 .5 P Drilled to 275 ft . Screened 
176- 196 ft , 206- 222 ft . 

AA - Bd 103 

32 70 6/69 554 24 14 . 6 P Drilled to 265 ft . AA - Bd 105 

20 70 7/69 1650 24 10 .2 P Drilled to 288 ft . Screened 
185- 200 ft, 220- 240 ft. 

AA - Bd 107 

30 158 5/71 325 24 2 . 5 P Drilled to 242 it. AA-Bd 108 

125 164 7/71 26 24 8 . 4 P Drilled to 334 ft. AA - Bd 109 

81 102 4/77 108 24 5 . 1 U Drilled to 329 ft . AA - Bf 57 

46 130 8/59 350 24 4.2 U Observa ticn well . AA - Cc 40 

105 160 4/62 500 24 9 . 1 P AA - Cc 79 

110 - 10/62 - - - U Observation well. AA- Cc 82 

74 - 10/62 - - - U AA - Cc 83 

110 229 2/66 556 24 4. 7 P Drilled to 759 ft. AA - Cc 87 

119 182 8/66 241 24 19 . 6 P Drilled to 885 ft. Screened AA , Cc 88 
775- 785 ft , 812 - 857 ft , 865- 875 
ft. 

70 185 10/65 618 21,0 5 · 5 P Drilled to 610 ft . AA- Cc 89 
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Table 9. - Records for selected wells tapping the lower Patapsco aquifer, continued 

'" z 
'" --' '" - ° w --' '" ~ '" ~ '" 0 

w ""Z u >-

'" 
,. 

0 z - --' ~ Uwa '" ,. 
=> w --' "'- ~5~ 

z '" w ",, - w 
'" 

z >- --' ~ w 0_ --' ~ ,. w ~ ~->- --' "':;; ,."'" => Q. "'- - "'-- z::: 
'" z 'i OWNE R DR NAME CONTRACTOR O w 0:: 

w ~ 0",- c 
~ : ,. >-u ~ o .2 z '" 0 w U "'::: I.IJ . ~ 

§t5~ "' - a; w U ~- u---' Q. o C1' >- "" --' '" => ", Q. 
lL.t-~ 

<n w 
w w >- :::> w 0 --' 

., 
<t 0",_ ~ >- w SCI) 0 f:! , 

f:! >- ::J: o :: 
° '" <t >- - >- w 

'" '" ~ Q. - >-z w <t 
in ... 0 ~ Ir « 

~ u 

AA - Ce 94 43201 A. A. Co . Dept. Public Layne - Atlantic Co . 1961 90 550 10 10 530 20 IPs 
Works 
(Se verndale # 1 ) 

AA - Ce 95 43202 A. A. Co . Dept. Public do . 1961 89 508 10 10 432 10 IPs 
Works 
(Severndale #2) 

AA- Ce 123 73- 6871 A. A. Co . Dept . Public A. C. Schultes & Sons, Inc . 1977 160 726 18 10 653 40 IPs 
Works 
(Herald Harbor) 

AA.-Ce 124 73- 6872 do . do . 1977 160 716 18 10 658 42 IPs 

AA - Cg 23 73- 8959 U. S . Geological Survey Sydnor Hydrodynamics 1978 16 986 4 4 968 10 IPs 
(Sandy Pt . State Pk . ) 

AA- De 94 65- 0822 City of Annapolis layne - Atlantic Co . 1965 130 1040 12 10 906 80 I Ps 
(Well #8) 

BA - Gf 2 - Bethlehem Stee l Co . Shannahen Artesian Well Co . 1925 10 248 - - - - IPs 
(Wire l1ill #4) 

BA- Gf 13 - Bethl ehem Steel Co . do . 1916 10 160 6 4 125 22 IPs 
(Tin 1·lill #11) 

SA - Gf 20 - Bethlehem Steel Co . do . 1926 10 314 - - - - IPs 
(Tin l1ill #5) 

BA - Gf 167 - Be t hlehem Steel Co. do . 1919 10 297 10 6 277 20 IPs 
(Town Water #2 ) 

BA- Gf 168 - Bethlehem Steel Co . do . 1919 10 304 10 6 283 21 1Ps 
(Town. Water #3) 

BA - Gf 171 - Beth l ehem Steel Co . do . 1919 10 290 10 6 274 20 I Ps 
(Town Water #6) 

BA- Gf 176 - Bethlehem Steel Co . do . 1940 10 332 14 10 290 42 IPs 
(Town \1ater #11 ) 

SA- Gf 178 - Bethlehem Steel Co . do . 1905 6 339 8 8 - - IPs 
(Bayshore Park ) 

BA - Gf 202 186 Bethlehem Steel Co . do . 1946 10 
(Coke Oven #34) 

192 16 12 161 31 IPS 

SA- Gf 203 187 Bethlehem Steel Co . do . 1946 10 187 16 12 156 31 IPs 
(Coke Oven #35) 

BA - Gf 204 7461 Bethlehem Steel Co. do . 1951 10 
(Coke Oven #37) 

293 16 12 250 43 I Ps 

BA- Gf 205 7460 Bethlehem Steel Co . do . 1951 10 
(Coke Oven #38) 

183 16 12 158 25 IPs 

PUMPING TEST DATA 

~:: '" w 
'" :;' a: ,. 

WATER LEVEL .S => w 
~ z 

(feel below land sur face) 0 >- f- RE MARKS <f g, ~ >- ,. ,. <3 --' 
--' 

0 => ~ u. w Q. 

"" 0 ~ --' w '" 
U 

;:: '" U W 
=> III 
!i1 u: :::> 

<3 STATIC PUMPING DATE ~ 
'" 

61 116 9/61 500 24 9 . 1 P Drilled to 560 ft . AA - Ce 94 

59 101 8/61 500 24 1.9 P Drilled to 515 ft . Sc r eened AA - Ce 95 
432 -442 ft , 498- 508 ft. 

149 283 4/77 400 24 3 . 5 P Screened 653- 659 ft , 678- 697 ft , AA- Ce 123 
711- 726 ft. 

150 218 6/77 405 24 6 . 0 P Screened 658- 664 ft , 680- 716 ft. AA - Ce 124 

10 88 9/78 35 24 . 5 N Drilled to 1 . 000 ft . Obser- AA - Cg 23 
vation well. 

97 162 8/65 1100 48 16 . 9 P Screened 906- 916 ft , 980- 1 ,040 AA - De 94 
ft. 

- - - - - - N Plugged. SA- Gf 2 

- - - - - - N Abandoned . Screened 125- 136 ft, BA- Gf 13 

- - - - - - N Plugged . BA - Gf 20 

10 - 3/82 87 - - N Drilled to 301 ft . BA- Gf 167 
56 10/44 

10 - 3/82 103 - - N Drilled to 308 ft . BA - Gf 168 
56 10/44 

57 - 10/44 103 - - N BA - Gf 171 

108 169 2/40 752 - 12 . 3 N BA- Gf 176 

- - - 66 - - N SA- Gf 178 

53 81 10/46 680 24 24 . 2 N Drilled to 194 ft . SA - Gf 202 

75 99 10/46 670 24 27 . 9 N Drilled to 196 ft. BA- Gf 203 

45 lli, 6/51 650 24 9 .4 N BA- Gf 204 

78 136 7/51 850 24 14 . 7 N BA- Gf 205 
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Table 9. - Records for selected wells tapping the IOlNer Patapsco aquifer, continued 

0: 
W 
CD 

'"' => 

0: 
W 
CD 

'" => 
2: 

f-

o 
W 
f
W 

~ so; 
~ 

... ~ 

--' 
--' w 
~-

~ 
~ 

'" z 
~ - Q 
~2!~ ~ ~ 
U wo C) ~ 

~ ~1-i ~ ~ 
~ .. ...J I.£.. 

PUMPING TEST DATA 

WATER LEVEL .s 

.~~ 

i ' lei 
0: 
W 
CD 

'" => 
:z ,. 

ffi 
OWNER OR NAME CONTRACTOR 

~ ,. 
8 

Ow t?~ 
:5 -;; 
ffi.: 
~ .~ ~~~ ~"i ~ 

~D-~ 5==- ~ 
(feel belo/ll land surface) ~ 

~ 
o 
~ 
~ I-
~ 
f- '" 3 

REMARKS 
z 

--' 
--' w 
~ 

BA- Gf 206 

BA- Gf 207 

BA- Gf 208 

BA- Gf 209 

BA- Gf 218 

HA - Ed 24 

c.. 

W 
f-

~ 

12,,26 I Bethlehem Steel Co . 
(Coke Oven #39) 

12428 I Bethlehem Steel Co . 
e Coke Oven #40) 

12427 I Be thlehem Stee l Co . 
(Coke Oven #41) 

23184 I Bethlehem Steel Co . 
(Coke Oven #42) 

Bethlehem Steel Co . 
(Coke Oven #36) 

u . S . Army - Edgewood 
Arse nal 

0: « 
w 
>-

Shannahan Artesian ~lell Co .1 1954 

do . 1954 

do. 1954 

do . 1957 

do . 1949 

Layne- A tlantic Co . 1941 

~~ 
=>0: 
f-=> SCI) 
'" 

I~ 

~ 
W 
o 

::E~ 

'" Ci 

~ 
cr 
~ 

10 I 234 I 18 112 

10 I 199 I 18 112 

10 I 318? I 18 112 

10 I 312 I 18 110 

10 I 211 I 16 112 

13 I 135 I 18 I ? 

LL~~ rn ~ 
o o:: _ ;;:/.. I 

~ o ~ 6 ~ 
c.. f- f-

W '" o ~ STATIC 

193 ',0 l IPs 89 

165 30 l IPs 57 

274 40 l IPs I 101 

277 35 l IPs I 165 

190 21 l IPs 32 

120 15 l IPs 8 

KE- Db 40 I 73- 0805 Ius . Geological Survey 
(Rock Hall) 

A. C. Schultes & Sons , Inc . 11978 15 11030 4 I 4 I 1018 11 l IPs 12 

PG- Be 22 

PG- Cf 32 

PG- Cf 35 

PG- Cf 44 

PG- Eb 26 

PG- Fc 17 

QA- Ea 26 

52827 IPatuxent Wildlife Refuge I Layne - Atlantic Co . 
(Coburn Lab #5) 

34998 I City of Bowie 
(Briardal e La . #2) 

43623 I City of Bowie 
(Briardale La . #3) 

43720 ICity of Bowie 
(Sewage Trea tmen t 
Plant ) 

c. W. Lauman & Co ., Inc . 

do . 

H. H. Bunker & Sons , Inc . 

25967 IWashington Suburban San . I Layne - Atlantic Co . 
Cemm. 
(Fort Foote) 

PG- 12 IWashington Gas Li ght Co . I Eakle and Holder 
(Thorne 112) 

u . S . Army Corps of I U. S . Army 
Engi neers 
(Chesapeake Bay Hodel) 

1963 I 130 1290 6 I 6 270 10 l IPs 35 

1959 I 113 1700 I 24 112 457 75 l IPs 65 

1961 1 147 1733 I 24 112 503 98 IlPs 96 

1961 47 1333 4 I 2 328 5 IlPs o 

1957 I 151 1578 I 12 112 239 75 Il l's I 143 

1955 59 716 6 712 4 il l's 29 

1972 20 11090 , - ,- - ,I Ps 

PUMPING 

95 

97 

138 

200 

92 

24 

58 

173 

326 

15 

256 

DATE 

o 
--' w 
;:: 

,. 
;[ 
V> 
0: 

~ 

~ 
'" '-' 
'-' 
i.: 
<; 

Ii: 

u. 
o 
w 
en 
:::J 

6/54 1 90 1 8 115 . 01 N 

2/54 1600 I 9 115 . 0 1 N I Dri lled to 199 ft. 

4/54 1600 I 8 116 . 21N 

6/57 1545 1 8 115 . 6 1N 

1949 1670 I - Il1.3 1N 

4/44 - ·u I Observatio:1 well. 

12/78 1 54 124 I 4 . 5 1 u I Drilled to 1,832 ft. Obser -
vation welL 

8/63 1 60 1 8 I 3 . 0 1U 

8/59 11230 124 Ill . 4 l p I Observation well from 7/64 . 

11/61 1850 ~4 

Screened 457- 472 ft , 498- 513 
ft , 655- 700 ft . 

3 . 7 1p I Drilled to 762? Observation 
well from 12/61. Screened 
503- 538 ft, 590- 616 ft , 648- 656 
ft , 706- 733 ft . 

8/61 15 1 3 1 1.0 l C I Observation well from 1963 . 

--' 
--' 
~ 

BA - Gf 206 

BA- Gf 207 

BA- Gf 208 

BA - Gf 209 

BA - Gf 218. 

HA - Ed 24 

KE- Db 40 

PG- Be 22 

PG- Cf 32 

PG- Cf 35 

PG- Cf 44 

It/57 1 697 1 12 1 6 . 2 1 P I Drilled to 858? ft . Observation I PG- Eb 26 
well from 1964 . Screened 

10/55 

239- 259 ft , 347- 372 ft , 548- 578 
ft . 

I Drilled to 1728 ft. Observation I PG- I'c 17 
well from 10/55 . Gun -pe rforated 
from 712 ft to 716 ft with 32 
s hots . 

- . - I - I U I Well abandoned after casing 
collapsed . 

QA - Ea 26 
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Table 10. - Records for selected wells tapping the upper Patapsco aquifer 
Use of Water Codes : C = Commercial Industrial P = Public Supply U = Unused 

'" -' '" -' Ol 
C 

W 

'" '" c -' ;t 
~ W z- -' W z 5;; ~ 

Ol t-
~- 0_ 

'" ~ '" t- o::: ~ i u.- u.-
:z 

,. 
OWNER OR NAME CONTRACTOR OW o~ 

w~ 

'" t-" '" 0 w.~ 

'" "'u "'--' Q. U cit t- "'-...J Q. "" '" ~'" 0 W '" t-~ '" ,., t- "" 5(1) 0 

~ '" >- --"" .., Z 

z '" - '" <J) 0: 

« " " <J) 

AA- Bc 1 - Nevamar Corp . Shannahan Artesian '.>/e 11 Co . 1944 130 166 10 8 
(Well #1) 

AA - Bc 20 - Nevamar Corp . do. 1945 131 180 8 8 
(Well #2) 

AA- Bc 40 1710 Nevamar Corp. do . 1947 130 168 12 ? 
(\1ell #3) 

AA- Bc 47 5895 Nevamar Corp . do. 1950 137 185 18 12 
(\Iell #4) 

AA- Bc 88 21457 Bradsky ' 5 Hadern Trailer Layne- A tlant ic Co . 1955 175 136 6 6 
Park 

AA- Bc 157 13484 Nevamar Corp. Shannahan Artesian Hell Co . 1953 125 155 18 12 
(Well #5) 

AA- Bc 165 68- 0455 Nevamar Corp . do . 1968 125 161 12 12 
(Well #7 ) 

AA- Bc 187 67- 1347 Brodsky ' 5 Modern Trailer Layne- A tlan tic Co . 1967 175 127 6 6? 
Park 

AA- Bd 89 33024 Rol - Park Trailer H. H. Bunker & Sons , Inc . 1958 80 67 6 4 
Village 

AA- Bd III 49529 Transit Truck Stop , Inc . H. H. Bunker & Sons, Inc . 1962 95 126 6 6 

AA- Be 104 50096 Pasadena Water Co . do . 1962 55 95 8 8? 

AA- Be 105 66- 0135 do . do . 1965 45 272 8 8? 

AA- Cc 43 17069 A. A. Co. De pt . Public Layne - At lantic Co . 1955 180 167 10 8 
Works 
(Kings Heights #2 ) 

AA- Ce 65 35523 A A. Co . De pt. Publ ic do . 1959 10 150 10 8 
\.Jorks 
(Se verna Park #3) 

AA- Ce 66 4035 A. A. Co . De pt. Public do . 1950 10 119 8 8 
Works 
(Severna Park # 1 ) 

AA- Ce 67 15241 A. A. Co . Dept . Public do . 1954 10 185 10 6 
\.Jorks 
(Severna Park #2) 

AA- Ce 70 }6388 A A. Co . De pt . Publ i c do . 1959 15 416 10 10 
I,oJorks 
(Pi nes- On- Se vern #2) 

-

Water- Bea 
~ 

Formation Codes : uPs Upper Patapsco 

'" z PUMPING TEST DATA 
z 0 

<n ~ '" ;:: 
""z" t- "" '" U WQ '" '" ~~ u.. w ,,:::: z '" W 

'" 0 Ol o"' ~ -' .;' '" ~ ~~ u. WATER LEVEL '" .s ~ z::C ~ 
w 

Ou.~ "'~ '" (feel below land surface) 0 >- .... z 
I- o~ z REMARKS 
§g;~ 

~~ a: ]: Ii:' t- o< 
~ u-

~ '" u -' <n 
~ ~ ...J 

~~~ 0 u. '" .... Ol "" 
'" 

I ...J U 
0 ,., 

:x:o~ 0: '" <n 
0 ;;:: '" U W 

t- - t- '" ~ (f) 
Q. - t- !f u: :> W "" U c ,., STATIC PUMPING DATE Ii:' 

<n 

146 20 :lPS 41 88 - 250 -- 5 .3 N Drilled to 175 ft. Plugged with AA- Bc 1 
cement 3/79 . 

148 20 uPs 42 94 6/45 307 -- 5 . 9 N Drilled to 180 ft . AA- Bc 20 

146 22 uPs 37 105 12/47 615 24 9 .0 N AA - Bc 40 

153 32 uPs 51 74 10/51 281 8 12 . 2 N AA - Bc 47 

131 5 uPs 65 90 11/55 310 4 12 . 4 P AA- Bc 88 

125 30 uPs 41 109 12/54 600 24 8 . 8 N AA- Bc 157 

136 25 uPs 54 123 2/68 500 8 7 .2 N Drilled to 164 ft . AA - Bc 165 

122 5 uPs 72 90 6/67 50 8 2 . 8 P AA- Bc 187 

57 10 uPs 24 - 2/61 20 1 - P AA- Bd 89 

116 10 uPs 57 90 10/62 240 10 7 . 3 C AA - Bd III 

84 11 uPs 13 70 12/62 200 50 3.5 P AA - Be 104 

260 12 uPs 29 130 8/65 150 8 1.5 P AA - Be 105 

142 25 uPs 51 141 1/ 55 350 4 3 . 9 P Drilled originally to 185 ft . AA- Cc 43 
Screened 149- 164 ft. 

130 20 uPs 10 50 7/59 350 8 8 . 7 P AA- Cc 65 

109 10 uPs flowing - 1950 50 3 - P AA - Ce 66 

175 10 uPs 1 60 8/54 174 5 2 · 9 P AA - Ce 67 

396 20 uPs 10 61 11/59 450 8 8 . 8 P AA - Ce 70 

--- _L. - -
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Table 10. - Records for selected wells tapping the upper Patapsco aquifer, continued 

'" w 
'" :>' 

'" w 
en 

'"' => z 
>-

<> w 
t;; 

~ -.. ~ 
.J~ 

~ 

--' 
.J 

'" "-0_ 

'" ;z 

~~ g ~ 
~w'::: ~ 
o ~;: -1_ 

;z 
o 
!;i 
:>' 

'" ~ 

PUMPING TEST DATA 

WATER LEVEL 

.~~ 

i' I~ 
'" ~ 
'"' => => z :i 

'" W 
OWNER OR NAME CONTRACTOR 

c: 
:>' 

° u 

"
Ow 

"'"-~ 
o~ 

0: :: 
w~ 
>-u 
W.~ 

::::e ~ z_ (!) 

~~~ ~~ ~ 
~~~ ~- ~ 

(feel below land surface) ~ 
~ !f - >->

>- .. 
;t 

REMARKS 
;z 

--' 
..J 
W 

'" 

AA - Ce 94 

AA- Ce 96 

Q. 

W 
>-
~ 
'" 

43201 I A. A. Co . Dept. Public 
~lorks 

(Severndale #1) 

43203 I A A. Co . Dept . Public 
Works 
(Severndale #3) 

AA- Ce 120 173- 5414 I A. A. Co . Dept . Public 
Works ' 

AA- Cf 

AA - Cf 22 

AA- Cf 62 

AA - Cf 64 

(Herald Harbor) 

A . A. Co . De pt . Pu blic 
Works 
(Gibson Island #1) 

6923 I A. A. Co . Dept . Public 
Harks 
(Gibson Island #2) 

14758 I A. A. Co . Dept. Public 
Works 
(Belvedere Heights #1) 

24455 I A A. Co . Dept. Public 
\1orks 
(Belvedere }Jeight s #2) 

Layne - A tlantic Co . 

do. 

Sydnor Hydrody namics 

'" .. 
w 
>-

~?t 
=>", 
t::~ 
~ .. 

"'>-
Q. 

W 
<> 

:11-
~I-~....J m 
0 O::q; ~ ~ 
~ o~ g ~ 
~ '" 

e; 

'" z '" '" <n '" <t a: 
o ~ 

1961 1 90 1550 1 10 I 10 I 530 20 I uPs 

1961 1 89 1198 1 10 I 10 I 183 15 I uPs 

STATIC 

61 

63 

1976 I 161 1471 4 I 445 20 l uPs I 148 

Shannahan Artesian Ilell Co . I 1929 I 25 1323 1 10 6 I 298 25 l uPs 13 

Layne - Atlant ic Co . 1950 I 25 1319 110 8 1 304 15 luPs 19 

do . 1954 I 58 325 112 6 I 310 15 luPs 63 

do . 1956 I 65 332 I 8 8 I 312 20 k ps 54 

AA- Cf 117 173- 4309 I Utility Service Corp . I Frank ' s Ilell Drilling , Inc .1 1975 1100 
(Whispering ~/oods #1) 

500 I 6 4 I "90 10 luPs I 116 

AA - Cf 118 173- 5564 I A. A. Co . DeFt . Public 
Harks 
(Arnold #2) 

AA - Cf 119 173- 5562 I A A. Co . Dept. Publi c 
Works 
(A r nold #1) 

AA- Cf 120 173- 5563 I A. A. Co . Dept . Public 
Harks 
(Arnold #3) 

Sydnor Eydrodynamics 

do . 

do . 

1976 1 120 551 118 I 12 I 387 

1976 1125 565 118 I 12 I 429 

1976 1120 560 118 1 12 I 423 

AA - Cf 126 173- 5689 I Utility Service Corp . IFrank ' s I·Jell Drilling , Inc . 1 1976 1100? I "80 I 6 4 I 465 
(Whispering Hoods #2) 

AA - Cf 127 173- 5854 I Utility Service Corp . 
(Hhispering \')oods #3) 

AA- Cg 18 166- 1439 I Ilestinghouse Elect ric 
Co . 
(Hell #2) 

do . 

Layne - Atlantic Co. 

1976 1100? I 466 I 6 4 I 456 

1966 530 114 6 I 510 

13 luPs I 119 

07 luPs I 130 

85 1uPs I 124 

15 l uPs I 109 

10 l uPs 9" 

20 luPs 8 

PUMPING 

116 

125 

90 

76 

100 

131 

192 

187 

186 

157 

134 

25 

DATE 

:: 
w 
>= 

'"' ~ 
'" 
~ 

u 
~ 
5 
u 
[;: 

u 
w g; 

g, 
w 
en 
::J 

9/61 1500 I 24 I 9 . 1 1 P I Drilled to 560 ft . 

10/61 1400 1 24 I 6 . 5 1 P I Drilled to 303 ft . 

3/76 1100 - , U I Drilled to 1,340 ft . 

9/59 1100 P I Drilled to 324 ft . 

1/51 1300 136 I 4 .2 I P 
1950 

4/54 1150 4 Ill. 5 I P 

10/56 1465 8 110. 1 1 P 

5/75 1200 118 113 . 3 1 P 

--' 
--' w 

'" 

AA-Ce 94 

AA - Ce 96 

AA - Ce 120 

AA - Cf 

AA - Cf 22 

AA- Cf 62 

AA- Cf 64 

AA - Cf 117 

5/76 1754 124 110 . 3 I p I Dd 1) ed to 610 ft. Scr eened I AA - Cf 118 
387- 390 it , 404 - 424 ft , 428- 443 
ft, "50- "55 ft , 470- 495 ft , 
502- 522 ft, 526- 541 ft. 

8/76 1754 124 113 .2 1 P 1 Drilled to 600 ft . Scr eened I AA - Cf 119 
429- 432 ft , 436- 468 ft , 474 - 508 
ft , 516- 554 f t. 

10/76 1754 1 24 112 . 2 I P I Drilled to 600 ft. Screened I AA - Cf 120 
423- 426 ft , 450-498 , 514 - 548 ft . 

4/76 1180 I 5 I 3 . 8 I P AA- Cf 126 

5/76 1230 112 1 5 . 8 I p I Drilled to 475 ft. AA- Cf 127 

6/66 1100 124 I 5 . 9 I N I Drilled to 545 ft. AA- Cg 18 
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Table 10. - Records for selected wells tapping the upper Patapsco aquifer, continued 

'" z 
0: --' Z '" W ;;l en -; :%0 !i '" 0 <Zu .... 

a: '"' 0 --' ;0 UWD '" '"' W => W 
z- --' 1.L.1.U't z 0: 

'" 
Z .... j" W 13_ oo:~ W Ii' 

'"' 
W .:!! ;0_ ;:sM';; --' .... --' 0: :: z::: => :e Q. ... - ... - w~ '" z OW NER OR NAME CONTRACTOR '"' Ow o~ .... u 0 "':3 w~ z 0: ~;j 

W~ 
W ° W U :%0- W .S 0: - ;;; 

--' Q. U oit .... ~- u- « 
--' Q. en W 0: =>0: 0 LL .... ~ W W « .... => W 

0 0: _ --' '" ;0 .... 5(J) 0 « , 
W .... ~ >- :r o: 

'" ~ en « .... - .... 
'" ~ Q. - .... z w « 
<n cr '" ;0 
< U 
U '" 

AA - Cg 19 67-0122 Westinghouse Electric Layne- Atlant ic Co . 1966 8 518 14 6 498 20 uPs 
Co . 
(Well #1 ) 

AA - Cg 24 73- 8960 u. S . Geological Survey Sydnor Hydrodynamics 1978 16 664 6 & 4 605 20 uPs 
(Sandy Pt . S tate Pk . ) 4 

AA - De 93 66-1494 Annapolis Concre t e Co . Chas . Trifili is 1966 85 440 6 3 420 20 uPs 

AA - De 95 68-0175 A. A. Co . De pt . Public Layne- Atlantic Co . 1967 72 480 6 6 465 15 uPs 
Works 
(Truman Parkway ) 

AA - De 96 68-0188 A. A. Co . De pt. Public do . 1967 65 492 12 10 447 45 uPs 
Works 
(Tr uman Parkway) 

AA- De 97 68- 0189 A. A. Co . Dept . Public do . 1967 90 495 12 10 445 50 uPs 
Works 
(Truman Parkway) 

AA - Df 12 - U. S. Naval Academy do . 1939 10 593 18 87 526 67 uPs 
( Well #11 ) 

AA - Df 13 - u . S. Naval Academy do . 1944 14 588 18 8 518 70 uPs 
(\1e ll #12 ) 

AA - Df 16 - U. S . Naval Ship R&D do . 1944 8 583 12 6 513 70 uPs 
Center 
(Well #2) 

AA - Df 65 10550 U. S . Nava l Shi p R&D do . 1952 52 590 18 8 535 50 uPs 
Center 
(Well #4) 

AA - Df 79 37867 u . s . Naval Academy do . 1960 5 695 6 6 572 40 uPs 
(Observa ticn well ) 

AA - Df 80 40906 u . S . Na val Academy do . 1960 5 696 20- 12 568 55 uPs 
(\oIell #13) 12 

AA - Df 83 69-0494 US . Naval Academy do . 1969 65 705 20- 12 532 85 uPs 
(\1ell #14) 12 

AA - Df 89 70-0806 u . S . Naval Academy do . 1970 20 535 16 87 505 30 uPs 
Golf Assoc. 

PO- Eb 26 25967 Washin gton Suburban San . do. 1957 151 578 12 12 239 75 uPs 
Camm . 
(Fort Foote) 

PO- Fb 36 24834 Broadw.9. ter Estates , Inc . Washington Pump & We 11 Co . 1957 78 284 8 8 268 13 uPs 

PUMPING TEST DATA 

0: 

~:? W 

'" :;' '"' WATER LE VE L .5 a: => W 
~ z 

(fs81 be/Dill land surface) 0 >- t- REMARKS 

!- W "" Q. .... 
3: --' '"' U 

--' => ~ 0 U. W 

--' 
Q. < 0 ;0 

U W en 
;: 0: U W 

=> (f) 

~ ii: ::> 
U 

STATIC PUMPING DATE w 
Q. 
en 

6 41 11/66 349 24 10 .0 N Drilled to 538 ft . AA - Cg 19 

15 44 9/78 150 24 5 .2 N Drilled to 670 ft. Obser- AA - Cg 24 
vation well. 

76 110 6/66 120 1 3 . 5 N Drilled to 471 f t. AA - De 93 

68 91 8/67 267 8 11.5 U Drilled to 612 ft . Obser- AA - De 95 
vatian well with recorder . 

65 122 9/67 1001 30 17.6 P AA - De 96 

84 150 10/67 1001 30 15.2 P Drilled to 563 ft. AA - De 97 

2 107 1/39 1510 - 14 . 4 U AA - Df 12 I 

- 1077 - 1280 - - U Drilled to 606 ft . AA - Df 13 

flowing 50 9/44 620 - (12 - Drilled to 597 ft. AA ~ Df 16 

65 120 11/52 650 24 11.8 - Drilled to 612 ft . Screened AA - Df 65 
6m 18m 4/69 535-575 ft, 580-590. ft. 

Flowing 60 3/60 300 - 5 .0 U Drilled to 705 ft . Screened AA - Df 79 
7 6/69 from 300- 320 ft, 572- 592 ft, 

675- 695 ft. Packer is between 
the upper and middle screens . 

7 152 12/60 1548 12 10 . 7 U Drilled to 698 ft. Screened AA - Df 80 
568- 598 ft , 671- 696 ft . 

73 135 3/69 1200 24 19.4 P Drilled to 808 ft. Screened AA - Df 83 
532- 557 ft , 564- 589 ft, 620- 640 
ft, 685- 700 ft. 

20 85 6/70 305 12 4 . 7 N Drilled to 566 ft . AA - Df 89 

143 256 4/57 697 12 6 .2 P Drilled to 828 ft. Observation PO- Eb 26 
we 11 f r om 1964 . Screened 239-
259 ft , 347- 372 ft , 548-578 ft . 

62 180 5/57 80 12 0 . 7 U Observation Idell from 7/61- PO- Fb 36 
84 7/61 



Table 10. - Records for selected wells tapping the upper Patapsco aquifer, continued 

'" z PUMPING TEST DATA 
er 

-' ~ - 0 
w -' '" ~ :>: ~ a> 

0 
w <tzu .... 

a: er '" 0 -' '" uw " '" ,. 
~~ => w j~ -' ~5~ 

z a: w w z .... w ~- w 0 -' '" a> w .l!! "'- -' ... WATER LEVEL .S ~ a: '" '" .... -' er;: ,."'" z ::: w => => Q. 
... ~ ... - w~ '" ~ z z :i OWNER OR NAME CONTRACTOR '" Ow 0 :: .... u o ... e w ~ z (feel below land surface ) 0 >- t- REMARKS er ~o..E w~ 

8. lI' .... .. 0 
~ ?t I~ 

w. !:: 
~a..~ er - a: w u "'~ ~ 

;!: -' -' Q. .... u~ <t ~ '" Q. <t oo!! '" w => -' -' cr => er w Ci "'- ~ ~ '" 0 Q. "- W W W ... .... => 
0 °er_ ~ I -' <t 0 

'" '" .... 
W 5 (1) W '" 

U 

~ >- :t:o~ 0 er 
>' er u W <t 

Z ~ .... w => en 

'" 
~ .... 'E u:: => <t 

'" 0 '" STATIC PU MPING DATE U or w 
0 Q. ., 

'" 
PG- Hf 38 73- 0172 Fotomac Electric Power Shannahan Ar tesian Well Co . 1974 12 1066 12 6 964 67 uPs 7 98 3/74 513 24 5 . 6 N Observa tion well from 7/75 . PG- Hf 38 

Co . Sc reened 964 - 974 . ft , 1 ,009-
(Chalk Point #6B) 1 , 066 ft . 

i 

00 

--- - - - - -
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Table 11. - Records for selected wells tapping the Magothy aquifer 
" ... _ .... ~ ,.~ w_ ~ ..... ............... .... - .... '"''' ' ....... ~- ... -~ Do •• - _ .... ... ........ ¥~- Ind " - - _. _-- ¥ ..... - ... • - . ............... .... ... ¥y ... J "" - u .............. 

<0 

:!i iiJ !'O ~ 

'" '" ~ 
0 "'Zu 

0: '" 0 ...J '" uw" ::> w z~ 
-' ~5~ w z ... - "-

'" >- -, 0 w o~ 

'" 
w ~ "'~ >- -' 0::: ","'" ::> 

~ 0.. "-~ ... - w~ z OWNER OR NAME CONTRACTOR ~ Ow o~ >-u o"-c 
a: 

° w.~ 
I-o.s: 

~ w U i=~ !iig;~ -' 
U o~ ;>i~ 

-' '" ::>0: 0.. 
i5 LLI-~ w w ... >-::> w 

'" >- w 5 cn 0 0", _ 

;:! ,.. z o: 
'" 

... z >- -<!> 0.. ~ z w w 
0; w 0 or 
<t 

~ u 

AA- Cc 62 23114 Lo- Mar- Ho Trailer Park Layne - Atlantic Co . 1956 97 88 6 6 83 

AA - Cc 98 70- 0540 Emory E. Hamilton H. J . Greer l:'rilling Co . 1970 110 87 4 2 82 

AA- Cd 11 - Crownsville Sta te Shannahan Artesian Well Co. 1930 105 226 10 10 206 
Hospi tal 
(Owner #1) 

AA- Cd 43 12737 Crownsville State do . 1953 130 285 10 8 255 
Iiospital 
(Owner #3) 

AA- Cd 50 25525 Crownsville State do. 1957 131 276 10 8 249 
Hospi ta l 
(Owner #4) 

AA- Cd 72 42495 Cro .. msville Sta te do . 1961 130 269 10 8 244 
Hospi tal 
(Owner #5) 

AA- Cd 93 54254 Summer Hill Trailer Park R. N. Leatherbury 1964 135 201 4 2 185 

AA - Cd 94 73- 2448 do . H. H. Bunker & Sons , Inc. 1973 145 207 4 2 197 

AA - Ce 69 36387 A. A. Co . Dept . Publ ic layne - Atlantic Co . 1959 15 203 10 10 183 
Works 
(Pines- On- Severn #1) 

AA - Ce 99 66- 0871 Epping Forest Wate r Co . Columbia Pump & Well Co . 1966 10 94 6 6 76 
(Well #2) 

AA- Ce 110 70- 0419 David H. Mooney, Jr . C . C . Purner Vlell Drilling 1969 76 125 4 2? 105 
Co . 

AA- Ce III 68- 0624 Thomas R. Bu t ticn H. H. Bunker & Sons , Inc . 1968 25 132 4 2 127 

AA- Ce 119 73- 1300 Epping Forest Water Co . East Coast Well & Pump , Inc. 1973 10 105 8 6 88 

AA - Cg 6 4686 Maryland PaI"k Service Layne- A tlar. tic Co. 1949 19 268 6 4 258 
(Sandy Point State 
Park #1 ) 

AA - Cg 7 5228 Maryland Park Se rvice do. 1950 17 275 10 8 260 
(Sandy Point State 
Park #3 ) 

AA- Cg 8 5228 Mary l and Park Service do . 1950 18 272 10 8 257 
(Sandy Point State 
Park #2) 

AA- Dd 24 20365 Benjamin Watkins , 3rd. Cy phers 1955 164 235 4 - 230 

Cod .. ........... - ........... ........ 0 . ... - . .. - - - _ •• ----- . .. h - •• - --_OJ 

z PUMPING TEST DATA 
0 

:>: ~ >- a: <0 '" ~~ w z a: 
w ... 

~ ~' ~ -' WATER LEVEL .5 '" z:: w ::> 
<0 ~ z: wo z (feel below land surfoce J 0 ,.. >- REMARKS 

~.:! !- ~ >- « 1>' ~ -' u~ ... ,. U ....J '" W 
0 

::> if "- w 
-' ... 

-' 
0.. ... 0 ~ ;:! I W '" 

U 

° 
a: >= a: U w 

>- w 
~ 

V> 
>- u: ::> « 
~ STATIC PUMPING DATE U 

g; 

5 Mg 36 80 5/56 178 4 4 . 0 P AA - Cc 62 

5 ~Ig 60 65 4/70 12 1 2.4 H AA- Cc 98 

20 Mg 79 106 1930 308 - 11 . 4 U Drilled to 232 ft . AA- Cd 11 
73 4/51 

30 Mg 103 151 9/53 365 12 7 . 6 U Drilled to 394 ft. AA- Cd 43 

27 Mg 110 170 1/57 415 24 6 . 9 u Dril led to 299 ft. AA- Cd 50 

25 Mg 110 214 5/61 404 24 3 . 9 u Dri) led to 300 ft . AA - Cd 72 

16 Hg 120 127 1/64 20 6 2 . 9 P AA- Cd 93 

10 .Mg 123 160 8/73 3024 0 . 8 P AA- Cd 94 

20 Mg 15 88 10/59 440 24 6 . 0 P Drilled to 207 ft. AA- Ce 69 
12 1/60 

18 Hg 0 65 3/66 70 8 1.1 P AA - Ce 99 

20 Mg 73 85 12/69 10 2 0 . 8 H AA- Ce 110 
79 2/70 

5 Mg 21 50 1/68 80 3 2 . 8 H AA- Ce 111 

17 Mg 3 56 8/73 90 8 1. 7 P AA- Ce 119 

10 Mg R 80 9/49 220 8 3 . 0 P Drilled to 278 ft . AA- Cg 6 
14 4/72 200 

15 Hg 24 115 2/50 210 - 2 . 3 P AA - Cg 7 
11 3/50 

15 Mg 21 63 2/50 250 - 6 . 0 P AA- Cg 8 
10 3/66 

- Mg 130 165 8/55 3 - 0 . 1 H AA - Dd 24 
130 10/60 
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Table 11. - Records for selected wells tapping the Magothy aquifer, continued 

'" z PUMPING TEST DATA 
cr -I z Q 
~ lrl ~z"i ~ ~ 

CI: ~ ~ ~ - :1 ~ o~~ ~ ~ .~~ ei 
~ z ~ ~j ~_ ~ -; ~~~ ~ ~ WATER LEVEL .s 'i ...... D:: ~ 
~ t: ;i ~ - LL.. -:a. f5 .: ::::!: ~ z::: (!) e _ W ~ 
Z ~ OWNER OR NAME CONTRACTOR ~ Ow o~ ~ .¥ ~:5~ t:1~ ~ (feel be/olll/and surface) ~ ~ ~ !i REMARKS 

.J ~ (..} grt ~- ~- ~2;! ~- ~ 2 ~ ~ ~ :J 
~ w ~ t-~ W Ci ~ t-~ -I CD ~ 0.. ~ ~ ~ 
~ t- lLJ t=;CI) 0 tt:e; ~ I W en (.) 

~ >- ~ ~o~ 0 ~ >= ~ ~ ~ 
U) ~~_t-!« ~!:!::=-

~ 0 ;0 STATIC PUMPING DATE ~ 
o Q. 

'" '" 

AA - Ild 41 71- 0231 U.S . Geological Survey East Coast Well & Pump, 1970 105 372 2 2? 360 12 Mg 81 - 4/71 8 - - U Observation well . AA - Ild 41 , 
(Ru tland Rd . ) Inc . 

AA- Ild 42 71- 0231 U. S . Geological Survey do. 1970 105 275 4 2 190 30 Mg 82 114 10/70 65 8 2 .1 U Screene d 190- 200 ft , 225- 235 AA- Ild 42 
(Rutland Rd . ) ft , 265- 275 ft . Observation 

well. 
AA - De 1 - City o f Annapclis Layne - Atlan t ic Co . 1939 14 237 10 6 - 30 Mg Flowing 18I? 2/43 400 - 5 . 3 U AA-De 1 

(Well #1) 

AA - De 2 - City of Annapclis do. 1939 14 <58 18 8 - 45 Mg Flowing 181? 2/43 700 - 10 . 0 P AA - De 2 
(Well #2) 

AA - De 45 1627 City of Annapolis do . 1947 28 242 20 10 192 52 Mg 8 110 8/47 1000 48 9 . 8 p AA - De 45 
(We ll #6) 

AA - De 46 1628 City of Annapclis do. 1947 24 248 20 10 199 49 Mg 12 110 7/47 1000 24 10 .2 P Drilled to 300 ft . AA - De 46 
(Well #5) 

AA- De 69 22000 Sylvan Shor es Service H. H. Bunker & Sons , Inc . 1956 65 325 6 6 313 12 Mg 42 110 4/56 240 24 3 .5 p AA - De 69 
Co . 

AA- De 88 17076 City o f Annapclis Shanna han Artesian Well Co . 1955 120 345 20 10 287 58 Mg 120 145 3/55 600 24 24 . 0 P Drilled to 347 ft. AA - De 88 
(Well #7) 

AA - De 100 - U.S. Geological Survey Ideal Well Dd llers , Inc . 1968 41 350 2 21 340 10 Mg - - - - - - U Obse rvation well. AA - De 100 
(Annapclis J r . H. S . ) 

AA- De 122 73- 1868 Sylvan Shor es Service H. H. Bunke r & Sons , Inc . 1973 60 324 6 6 314 10 Mg 47 130 10/73 70 20 0 . 8 P AA - De 122 
Co . 

AA- De 124 73- 5055 A. A. Co. Dept. Public Delma rva Drilling Co. 1975 28 480 2 2 350 30 Mg 15 25 11/75 2 14 0 .2 U Drilled to 1 , 100 ft. AA - De 124 
Works 
(Central Ave . ) 

AA - Df 20 - U.S. Navy Washington Pump & Well Co . 1933 22 255 10 8 233 20 Mg 8 180 1933 28 - 0 .2 U Drilled to 680 ft . Screened AA-Df 20 
(Radio Transmitte r 20 5/69 229- 255 ft , 233- 253 ft , 374 - 394 
Stat ion #4) ft. Observat i on well. 

AA- Df 64 2313 U.S. Naval Ship R&D American Drilling Co . 1948 32 402 12 6 350 52 Mg 32 70 1969 500 - 13 . 2 P AA- Df 64 
Center 
(Well #3) 

AA - Df 79 37867 U. S . Naval Academy Layne- Atlantic Co . 1960 5 320 6 6 300 20 Mg Fl owing 76 3/60 318 - 3 . 6 U Drilled to 705 ft. Observation AA - Df 79 
well. 

AA- Df 82 54277 A.A. Co . Dept. Public do. 1964 88 371 8 8 346 20 Mg 95 160 1/64 200 12 3 .1 U Drilled to 664? ft. AA~ Df 82 
Works 
(Providence ) 

AA- Ec 6 70-0726 Maryland Manor Homes R. M. Leatherbury 1970 50 295 4 ? 275 20 Mg 140 155 6/70 55 5 3 .7 P AA - Ec 6 
(Well #1 ) 

AA-Ec 7 70- 0727 Maryland Manor Homes do. 1970 55 300 4 ? 280 20 Mg 140 150 6/70 65 4 6 . 5 P AA-Ec 7 
(Well #2) 
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Table 11. - Records for selected wells tapping the Magothy aquifer, continued 

'" 0: -' ~ ~ UJ -' '" ~ CD 
0 

... <lzu 
0: .. 0 -' ;0 

~~ ~ '" UJ 
z~ 

-' UJ Z I- j-;; .., \5 ~ CD .., 
;o ~ ~~ .. ~ "':: '" 

I- ;r ... ~ ... - ,. .., 
:i .., ~ 

~~~ :z OWNER OR NAME CONTRACTOR .. 0.., 0'; I-U 

'" 0 I.I.I .!!: UJ .., u :x: ~ 
..J C1. U 

0;:: I- ~ ~ ~ :5 ~ ..J a: "'''' Cl. 
<3 u... t- ,,! UJ UJ 1-", .., 

~ l- e< 5 (1) 0 00:_ 
UJ 

~ >- :x:o:: 

'" 
<l 

'" Z I- -C1. ~ z ... .., ... in 12: <> 
<l l;l U 

AA- Ec 8 70-0728 Maryland Manor Homes R. M. Lea therbury 1970 55 305 4 ? 285 
(Well #3) 

AA- Ee 64 73-5693 Chesa peake Bay Village C. Z. Enterprises 1976 20 538 6 6 508 

CA- Ba 7 73-0094 Cal vert Co . Di v. Wa ter East Coa::;t We ll & Pump Co . 1973 51 473 6 6 448 
& Sewerage 
(Shores of Calvert #2) 

CA- Ba 8 73-0095 Calvert Co. Div . Water do . 1973 51 473 6 6 448 
& Sewerage 
(Shores of Calvert # 1 ) 

CA- Bb 23 71-0013 Calvert Co . Div. Water do . 1970 148 552 6 6 526 
& Sewerage 
(Cavalier Country #1 ) 

CA- Bb 24 7l-ool? Cal vert Co . Di v. Water do. 1970 137 542 6 6 522 
& Sewerage 
(Cavalier Country #2) 

PG- Cf 33 34997 Ci ty o f Bowie C. W. Lauman & Co ., Inc. 1959 113 192 20 12 110 
(Briard.le La . #1) 

PG- Cf 34 40717 Ci ty of Bowie do . 1960 112 114 6 6 98 
( Sussex La. ) 

FG- De 21 22875 Univ. of Maryland Layne - Atlantic Co . 1956 105 155 6 6 150 
To bacco Research Farm 

PG-Df 34 65-0098 Marlboro Meadows Sydnor Hydrodynamics 1965 80 540 24 8 242 
(Well #1) 

PG- Df 36 68-0043 Marlboro Meadows do . 1968 100 427 24 10 222 
(Well #2) 

PG- Df 39 69-0046 Marlboro Meadows Layne - Atlant ic Co . 1969 40 444 6 4 350 
(Sewage Tr eat ment 
PH . #3) 

PG- Ee 3 2025 Northeast Marlboro Wa sh ington Pump & Well Co . 1948 150 321 6 6? 309 
Water System 

PG- Ee 42 13029 Willie G. Sauerwein do. 1953 220 325 6 6 315 

PG-Ef 14 18956 Safe way Stores , Inc . do. 1955 20 232 8 8 204 

z PU MPING TEST DATA 
0 

:x: ~ I- 0: 
'" .. ~:: UJ z '" CD 
~ 0 ... ~' a: .. WATER LEVEL .S '" z ::C 

'" ~ 
w z 
I-UJ~ :z (feet below land sur face) 0 >- REMARKS ... ~ 

~ ~ I- .. 
",- a: it -' u~ <l .. <3 ..J '" UJ 

0 ii' 1'1. ... .., 
..J CD <l 0 ;0 
~ I ..J U .., 

'" 0 ~ >= 0: U W 
l- I-

=> u: U) 

!£ => « <3 ;0 STATIC PUMPING DATE w 
C1. 

'" 
20 Mg 120 140 6/70 60 5 3 . 0 P AA- Ec 8 

30 Mg 9 174 7/76 80 48 0.5 U Drilled to 572 ft . Observation AA - Ee 64 
well. 

25 fig 42 98 8/73 150 24 2.7 P Drilled to 475 ft. CA- Ba 7 

21 Mg 42 196 6/73 300 24 1.9 P Drilled to 475 ft . CA- Ba 8 

19 Mg 135 145 8/70 150 12 15. 0 P Drilled to 562 ft . CA- Bb 23 

20 fig 120 · 156 · 8/70 150 12 4 .2 P ' Measured fr om T. O. C.-not L. S . D. CA- Bb 24 

82 Mg 65 103 9/59 500 8 13 . 2 P Observation well from 7/6l. PG- Cf 33 

16 Mg 27 47 9/60 94 2 4.7 P PG- Cf 34 

5 Mg 40 49 4/56 30 5 3 . 4 U Drilled to 167? ft . Observation PG- De 21 
we 11 from 5/58 . 

82 Mg 45 94 7/65 1016 12 20 . 7 P Screen ed 242 -262 ft, 270- 281 ft , PG- Df 34 
322-338 ft, 369-379 ft, 3~4-394 
ft, 409- 424 ft. 

83 Mg 29 - 5/68 1200 72 - P Drilled to 500 ft . Screened PG- Df 36 
222- 225 ft, 236- 444 ft, 398- 422 
ft. Obser va t ion well from 1982 . 

74 fig Flov/ing 50 5/69 250 24 1.0 P Drilled to 474 ft. Scr eened PG- Df 39 
350-370 ft, 370- 424 ft . 

12 Mg 130 160 1/48 60 12 2 . 0 P PG- Ee 3 
I 

10 Mg 175 244 12/53 65 24 1. 0 U PG - Ee 42 
P? 

26 Mg +8 120 6/55 300· 24 2.4 C Drilled to 264 ft . PG- Ef 14 
tAt 85 ft below LSD pump tested 

1l0gJllll 
At 90 ft below LSD pump tested 

150 gJllll 
At 120 ft below LSD pump tested 

300 gpm 

- -
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Table 11. - Records for selected wells tapping the Magothy aquifer, continued 

a: w 
CD 
2 
:::> 
:z 

:l 
w 
;s 

PG- Ef 29 

a: 
UJ 
CD 

'" :::> 
z 
>-,. 
~ 
w 
>-
j'! 
'" 

OWNER OR NAME 

45504 I Southern 11aryland 
Tobacco Co . 

CONTRACTOR 

o 
w 
t;; 
i 
2 
o 
U 

II: 

'" W 
>-

Shannahan Artesian Well Co .1 1962 

~-
"'-'; 
-'.:!! ... ~ 
Ow 

~~ 
:::>a: 
>-:::> 
-", 

!:i 
'" 

:l 
w 

'"-~~ 
,,~ 

:;: 
~ 

50 1272 

"' z a; .. 
" 

~ 
'" ~-

~ 
a:~ 
w~ 
>-u 
UJ .!:: 
~~ 
i5 

ffi 
'" 0: 

~ 

6 I 5 

Z 
<0 0 

~ 4J X !;i 
~~~ ~ ~ 
I.I...~:; laJ 0 
o ~; ~_ 0-

~u.. a we; ~ 
t: 0

- ~~ a: 
oa.~ u~ '" CDO_ en w 

~:! ~ ! 
~o.:! r= ~ 
a. '" 
~ '" 
256 15 I Mg 

PUMPING TEST DATA 

WATER LEVEL 

(feel below land surface) 

STATIC 

11 
9 

PUMPING 

41 

DATE 

3/62 
4/62 

~ 
! 
<> 
-' w 
;: 

<> 
~ 
2 
:::> 
a. 

'" a: 

~ 

,,-'e:: 
'i' U~ 
~ >-
>
>
u 
<t 
~ 
u 
;;: 

~ 
'" 

.. 
~ ... 
o 
w 
'" ::J 

REMARKS 

60 I 4 12 .0 I N I Drilled to 274 ft . 

II: 
W 
CD 
2 
:::> 
z 

-' 
-' 
'" ;S 

PG- Ef 29 

PG- Ef 37 1 70- 0009 I Washington Suburban ~an . I layne - Atlantic Co . 1969 20 I 341 I 26 I 8 281 60 I Mg I Flowing 75 12/69 1412 112 k 5.6 1 N I Drilled to 464 ft . PG- Ef 37 

PG- Fd 5 

PG- Fd 9 

PG- Fd 10 

PG- Fd 11 

Cemm. 
(Western Br . Sew. Tr . 
Plt. ) 

3344 I State of Maryland 
(Cheltenham Centl::!r) 

U. S. Navy 
(Communica ticn Sta tiorU 

Columbia Pump & We 11 Co . 1949 I 237 1438 8 I 8 

1937 190 1365 1 10 1 

.5 . Navy I Shannahan Artesian Well Co .1 1944 190 1366 8 I 8 
(Communication Station) 

3724 lu.s. Navy do . 1949 I 230 1438 8 I 8 
(Communi cation Station) 

417 

396 

PG- Fd 35 9773 I Cadillac Motel Washington Pump & Well Co . 11952 I 200 1436 6 15 . 5 1 430 

PG- Fd 40 19074 I Brandywood Es ts tea I Inc . I Layne - A tlantic Co . 1955 198 1374 8 I 8? I 344 

PG- Fd 41 18058 do. do. 1955 I 198 1362 4 12 . 5 1 352 

PG- Fd 55 24111 IState of l'laryland 
(Cheltenham Center ) 

Shannahan Artesian Well Co . 11956 1 215 1439 1 16 I 8 

PG- Fd 64 u. S . Navy I Washington Pump & Well Co . 11951 I 220 
(Communica tions Sta tio! 
White City) 

PG- Fe 32 165- 0063 I BFW Fabrica t ion Co . 

PG- Fe 34 I 71- 0018 I The Larwin Group , Inc . 
(Brandywine Country 
Club) 

PG- Ge 15 170- 0007 I P . G. Co . Boa rd of 
Education 
(Baden Elemen tary 
School #2) 

G & L Drilling I Inc. 1965 I 225 1557 8 I 6 

Sydnor Hydrodynamics 1970 1 165 1520 1 10 I 8 

Layne-Atlantic Co . 1969 I 211 1692 1 12 I 8 

PG-Ge 17 168- 0011 ICedarville Trailer Park , I Shannaha n Artesian Well Co . 11967 1 210 1627 
Inc . 

6 I 'I 

388 

537 

404 

672 

596 

21 I Mg 

- ' Mg 

- ' Mg 

46 I Mg 

6 IHg 

30 it1g 

10 IMg 

39 INg 

- ' Mg 

20 IMg 
48 Kg 

20 IMg 

25 IMg 

190 
189 

146 

137M 
144 

78 
184 

145 
148 

1'19 
150 

146 

173 

210 

130 

187 

172 

311 

245 

208 

221 

166 

210 

250 

260 

207 

185 

1/49 1165 112 11. 4 I u 
5/49 

5/49 

3/63 
7/49 

33 ' - u 

40 

5/49 1239 112 13 . 9 I u I Drilled to 444 ft. 
7/49 

5/52 
6/52 

6/55 
7/61 

70 150 10 . 3 I C I Drilled to 442 ft . 

225 149 13 . 3 I u I Drilled to 394 ft . Observa tion 
well from 11/56- 4/68 . 

PG- Fd 5 

PG- Fd 9 

PG- Fd 10 

PF- Fd 11 

PG- Fd 35 

PG- Fd 40 

3/55 38 I 4 11.9 lu IDri lled to 388 ft. Observation I PG- Fd 41 
well from 5/67 . 

7/56 1303 124 18 .1 I u I Drilled to 456 ft . Screened 
388- 399 ft, 411- 439 ft . 

PG- Fd 55 

4/65 

0/70 

0/69 

11/67 

250 III u PG- Fd 64 

100 124 12 . 5 IN PG- Fe 32 

554 I 8 14 . 3 lu IDrilled to 610 ft . Screened l PG-Fe 34 
404 - 414 ft , 426- 440 ft , 490- 502 
ft , 508- 520 ft . 

150 112 17 .5 IU? IDrilled to 738 ft . Observation I PG- Ge 15 
well from 2/74 . 

50 114 13 . 8 I P IScreened 596-621 ft , 621-627 f t . I PG- Ge 17 
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Table 11. - Records for selected wells tapping the Magothy aquifer, continued 
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'" ...J ;; ~ W ...J '" ~ <D 
0 

W «Zu 
0: '" 0 ...J '" owo 

:::> w z~ 
...J ~~~ w z :5;; \5~ <D I- W ,. w .:!! "'~ 2:~~ :::> l- i ... ~ ... - '" :: :i w-" 0,,- c z OWNER OR NAME CONTRACTOR ,. Ow o~ I-U .... o~ '" w ° ~?t :I:~ 

U.I . S; 

~g;~ ...J G- o I-
,.~ 

...J a: ::>", G- .. 
LL .... .! w W 1-:::> w c; .. 0 0a:_ '" I- w 5'" ~ >- ~o: 

« 
I- -'" "' Z G- ~ z i:l w 

in cr 0 

'" ~ U 

FG- Hf 26 49920 Potorr:ac Electric Power Shannahan Artesian \-Jell Co . 1963 14 635 10 6 605 
Co . 
(Chalk Point #2) 

FG- Hf 27 49921 Potomac Electric Po ..... er do. 1963 16 633 10 6 597 
Co . 
(Chalk Point #3) 

FG- Hf 28 51271 Potomac Electric J;ower do . 1963 7 623 10 6 593 
Co . 
(Chalk Point #1) 

FG- Hf 33 73- 0065 Potorr.ac El ectric PO'n'er do . 1973 9 639 12 10 596 
Co . 
(Chalk Foint #5 ) 

FG- Hf 36 73-0140 Potomac Electric PO\·.er do . 1973 12 634 12 10 605 
Co . 
(Chalk Point #6A) 

-- --- - -

z PUMPING TEST DATA 
0 

:I: ~ I-

'" <!> '" ~~ w Z a: <D w 
...J ~ -' '" WATER LEVEL .s .; a:: ::> :z~ 

<!> ~ 
w z we; I-:z (fee' below land surface) 0 ~ REMARKS 

~~ :; w .. a: G- I-
~ ...J o~ .. '" U 

...J '" w 
0 

:::> ;t u.. w 
...J <D G- .. ° '" ~ I ...J 

w '" <.> 

° '" ;:: a: <.> w 
W :::> (J) l- I- Sf ;;: ::l .. U 

'" STATIC PUMPING DATE w 
G-
V> 

30 Hg +1.6 229 2/63 385 25 1.6 N Drilled to 638 f t. FG- Hf 26 
Flowing 2/63 

36 Mg Flo\"'ing 182 4/63 400 26 2 .1 N Drilled to 650 ft. Screened FG- Hf 27 
+9·7 6/63 597- 605 ft, 611- 633 ft. 

30 Mg Flov.'ing 224 5/63 400 26 1.7 N Drill ed to 640 ft. FG- Hf 28 

43 Hg 35 206 9/73 511 24 3 . 0 N Observation well from 7/75 . FG-Hf 33 

29 Mg 32 201 11/73 506 24 3 . 0 U? Observation well from, 7/75 . FG- Hf 36 



00 
-.) 

70_WELL AA-Ac 11, BALTIMORE-WASHINGTON INTERNATIONAL AIRPORT 

60 

50 

ti 40 

it! 30 

~ 20 

...J 
W 
> 
W 
...J 

<l: 
~ 4 0 

~ 30 
o 20 
...J 
W 10 
In 

o a: 
o - 10 
w 
> 
0 
In 
<l: 

...J 
W 
> 
W 

40 
...J 30 

~ 20 
I- 10 

1966 

WELL AA-Ad 90, HAMMONDS FERRY RD. 

1966 

WELL AA-Ad 29, GLEN BURNIE 
-"" 

~ 
~ 0 

... . ~ . - ... .. . ~ 
0° . 0 . . . ... ... ..... . 

- 10 

1966 

OBSERVED WATER LEVEL 

COMPUTED WATER LEVEL 

... . •• ~ °0 

Figure 38. - Computed and observed hydrographs for wells in the Patuxent aquifer: AA-Ac 11 , AA-Ad 90, and AA-Ad 29. 
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Figure 39. - Computed and observed hydrographs for wells in the Patuxent aquifer: AA-Ce 117, AA-Cb 1, and AA-Cc 80. 
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Figure 40. - Computed and observed hydrographs for wells in the Patuxent aquifer: AA-Cc 113, PG-Cf 64, and BA-Ff 34. 
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Figure 41. - Computed and observed hydrographs for wells in the Patuxent aquifer: SS3E-SO and 7S4E-1. 
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Figure 42. - Computed and observed hydrographs for wells in the Patuxent aquifer: 2S5E-1, HA-Ec 11, PG-Bd 17, and PG-Ad 8. 
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Figure 43. - Computed and observed hydrographs for wells in the lower Patapsco aquifer: AA-Bd 91, AA-Ad 88, and AA-Ad 10. 
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Figure 44. - Computed and observed hydrographs for wells in the lower Patapsco aquifer: AA-Cc 40, AA-Cc 82, and PG-Cf 44. 
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Figure 45. - Computed and observed hydrographs for wells in the lower Patapsco aquifer: AA-De 94, PG-Fc 17, and HA-Ed 24. 
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Figure 46. - Computed and observed hydrographs for wells in the lower Patapsco aquifer: BA-Gf 168 and BA-Gf 178. 
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Figure 47. - Computed and observed hydrographs for wells in the upper Patapsco aquifer: AA-Cc 83, AA-Ce 120, and PG-Fb 36. 
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Figure 48. - Computed and observed hydrographs for wells in the upper Patapsco aquifer: AA-De 95 and AA-Df 79. 
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Figure 49. - Computed and observed hydrographs for wells in the Magothy aquifer: AA-De 1, AA-Df 20, and AA-Df 79. 
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Figure 50. - Computed and observed hydrographs for wells in the Magothy aquifer: AA-Cg 8, AA-Dd 24, and AA-Dd 42. 
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Figure 61. - Geophysical, geologic, and hydrologic data for Herald Harbor. 
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