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INTRODUCTION LIMITATIONS OF MAPS
This atlas describes the hydrology and geology of the Manchester All the maps of this atlas represent some degree of judgment and
7 1/2-minute quadrangle in northern Carroll County, Maryland. It is in- interpretation of available data. The boundaries depicted on maps are not 00
tended for use by County, State, and Federal officials as well as planners, to be construed as being final, nor is the information shown intended to 2
engineers, health officers, land developers, and the general public as a supplant a detailed site evaluation by a specialist in the fields of
guide to water supply, waste disposal, and land-use planning. The quad- hydrogeology, sanitary engineering, or civil engineering.

rangle covers an area of about 57 square miles, of which 44 square miles
are in Maryland and the remaining 13 square miles are in Pennsylvania.
Transportation throughout the area is facilitated by a network: of County
and State highways, of which Maryland Routes 30, 27, 86, and 496 are the
major arterial roads. The only town in the quadrangle is Manchester. Land
use is largely agricultural and woodland, although suburban development
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has taken place north and west of Manchester and at other scattered loca- CONVERSION OF MEASUREMENT UNITS
tions in the area. The topography is undulating to hilly and it features
several prominent northeas?—trendiqg r%dges, of which Dug Hil}. Ridge is In this atlas, figures for measurements are given in inch-pound 499 [
Ehis gmastNncEEhEe sy e Fellef iggths! ggtinangle ug ﬁllgﬁtly g units. The following table contains the factors for converting these units 33
than 460 feet. The lowest elevation (580 feet) occurs along Big Pipe Creek to metric (System International or SI) units: - S0
in the west-central part of the area and the highest elevation (1,120 feet) 2y
occurs near the community of Wentz about 0.8 mile south of the Pennsylvania 53
: . . c c T3
line. The quadrangle is drained by headwater tributaries of the Gunpowder Inch-pound Multiply Metric A v §
Falls, Patapsco, and Monocacy Rivers. Figure 1 shows the location of the e Svmbol b Pz Svmbol ~ : . - : : ¢ \ 0\ B et G | R 2
quadrangle in Maryland. = —2 i SYIDO~ U™ : N . ; 5 ) : . e
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Figure 1. Location of Manchester Quadrangle. REFERENCES §
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Cleaves, E. T., Edwards, Jonathan, Jr., and Glaser, J. D. (compilers and
editors), 1968, Geologic map of Maryland: Maryland Geological Sur-
vey, scale 1:250,000.
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Crowley, W. R., 1976, The geology of the crystalline rocks near Baltimore
and its bearing on the evolution of the eastern Maryland Piedmont:
Maryland Geological Survey Report of Investigations No. 27, 40 p.
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The source of all ground water in the area is the 43 inches of annual
precipitation. Hydrologic studies by Meyer (1958, p. 22), based on earlier
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studies, show that about 28 inches (65 percent) of the annual precipitation ¢ ) . Z E
in the Maryland Piedmont is returned to the atmosphere by evapo- PSS f' W'H.1978’ Geologliogap of fhe.New Windsor quadrangle: U.S. %g

transpiration and the remaining 15 inches (35 percent) becomes runoff to geghoeicaly SUTVECRIgORT 1057, Sealol K 2000, iﬁ‘

the streams, About 10 inches of the precipitation is discharged from the . 84

ground-water reservoirs as ground-water runoff (or base flow of the Meyer, Gerald, 1958, The ground-water resources, in The water resources of 5

Carroll and Frederick Counties: Maryland Department of Geology,

t hl ivalent 11 d .
streams). This is roughly equivalent to 475,000 gallons per day per square Wines ‘andiRaier Resources o Bulldein 92, p. 1-228.

mile. The base flow of most streams in the Manchester quadrangle may be
somewhat less than this because the weathered zone of the rocks is thin in
many places and because of the greater relief than in the area of the study
cited by Meyer,
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Nutter, L. J., 1974, Well yields in the bedrock aquifers of Maryland:
Maryland Geological Survey Information Circular 16, 24 p.
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Nutter, L. J., and Otton, E. G., 1969, Ground-water occurrence in the
Maryland Piedmont: Maryland Geological Survey Report of Investiga-
tions No. 10, 56 p.

The availability of ground water depends on the permeability and
storage capacity of the fractured rock aquifers. In many places the
fractures and other voids in the rocks are of sufficient size and extent
that wells drilled in them yield at least a few gallons a minute. In some
places the rocks are essentially impervious and yield little or no water.
Some rocks, such as marble or gneiss, are better aquifers than other rocks,
such as phyllite or schist. The yield of individual wells depends also on
their topographic position (valley wells are more productive than hilltop
wells), the thickness of the weathered zone, and the extent and degree of
rock fracturing at the site. Most of the ground water is of suitable
chemical quality for domestic use. Some of the water from wells in marble
may be moderately hard, and a few wells ending in silicate rocks yield
water with an iron content high enough to be objectionable. Generally,
water quality is not a problem.

Otton, E. G., and others, 1979, Hydrogeologic atlas of Westminster quad-
rangle, Carroll County, Maryland: Maryland Geological Survey Atlas
No. 9, 5 maps (scale 1:24,000).
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Stose, A. J., and Stose, G. W., 1944, Geology of the Hanover-York district
Pennsylvania: U.S. Geological Survey Professional Paper 204, 84 p.

1946, Geology of Carroll and Frederick Counties, in The physical
features of Carroll and Frederick Cpunties: Maryland Department of 40
Geology, Mines and Water Resources—', p. 11-128.

40

Weigle, J. M., and others, 1980, Littlestown quadrangle, Carroll County,
Maryland: Hydrogeology, 5 maps (scale 1:24,000): U.S. Geological _Ie
Survey Open-File Report 80-1015. g2 |

The flow of springs is variable-—some of the smaller springs cease to
flow during droughts. The temperature of shallow ground water is rela-
tively constant during the year. Meyer (p. 58) reports that the tempera-
ture of a spring at Lineboro, Md., ranged from 9.5°C to 15.0°C during an
annual cycle, with the mean temperature being 12°C. Lineboro is a small
community 1.5 miles east of the Manchester quadrangle.

1/ The name of this agency was changed to Maryland Geological Survey in June 1964.
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The Manchester quadrangle is in the Piedmont physiographic province.
It is underlain by highly metamorphosed sedimentary rocks of early
Paleozoic age. 1In an unpublished geologic map of the quadrangle, dated
1976, W. P. Crowley of the Maryland Geological Survey, mapped three forma-
tions which strike northeast-southwest across the quadrangle; these are

g the Prettyboy Schist of Crowley (1976), the Bachman Valley Formation (un- SLOPE OF LAND SURFACE koo oO0

published name used by the Maryland Geological Survey), and the Marburg

Formation of former usage. The latter two units are roughly equivalent to Pre[nirecl l)y (MD.) |
the Ijamsville Phyllite, the Wakefield Marble, and the Sams Creek Forma- i N
tion described by Fisher (1978) in the New Windsor quadrangle immediately I)ll()t() 55(316311(3(3, Inc. E'S
southwest of the Manchester quadrangle. The reader is referred to Fisher's o 8
map for more detailed information on the geology of these units. Qg
wo
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A mantle of soil and weathered rock material (saprolite) overlies the §:
, hard crystalline rocks. The saprolite ranges widely in thickness and may §§
exceed 100 feet in a few places, but probably is 20 to 30 feet thick L - " . 4289
throughout most of the quadrangle. Alluvium and colluvium overlie both the EXPLANATION ' / -2 ' L
rock and the saprolite along many of the stream valleys; the thickness of sag9| )
these materials is variable, but may average 5 to 10 feet. Five slope-area categories are shown on this map by four types of o
shading and by the absence of shading for the terrain category having a s
slope of 0 to 8 percent. Terrain having the maximum slope (greater than 25 g = 110000 FEET
percent) currently (1980) exceeds the maximum land slope permitted for the %g PA)
installation of domestic sewage-disposal systems (septic tanks) by the 5 S G
Carroll County Health Department. Intermediate terrain categories are §§
MAPS INCLUDED IN THIS ATLAS used by the County planning agencies in regard to construction activities tz _ ; .
involving roads and drains. N - g  gsooomy
Map 1. Introduction and Slope of land surface, by Edmond G. Otton c c c . i il & A . £ ;
) This map was prepared using topographic contour negatives by a pro- a3gg [~ B !
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MAP 2. LOCATION OF WELLS, SPRINGS, AND TEST HOLES
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LOCATION OF WELLS, SPRINGS, AND TEST HOLES ( q
)

#1000y,

By 150000 FE£T
(PA)

John T. Hilleary and Edmond G. Otton

EXPLANATION

Information for wells and test holes shown on the map is on file with
the U.S. Geological Survey, Towson, Md., and the Maryland Geological
Survey, Baltimore, Md. Logs and well-construction records are available
for most wells and test holes shown.

Well-numbering system: The wells and springs shown on the map are
numbered according to a coordinate system in which Maryland counties are
divided into 5-minute quadrangles of latitude and longitude. The first
letter of the well number designates a 5-minute segment of latitude; the
second letter designates a 5-minute segment of longitude., These letter
designations are followed by a number assigned to wells sequentially. This
letter-number sequence is the quadrangle designation, which is preceded by
an abbreviation of the county name. Thus, well CL-AE 20 is the 20th well
inventoried in quadrangle AE in Carroll County. In reports describing
wells in only one county, the county prefix letters are frequently omitted
from the well number. However, the numbering system currently in use
(1980) differs slightly from that used in earlier published reports, such
as Meyer (1958). 1In the 1958 report, well CL-AE 20 was designated as Car-
Ae 20. The discontinuance of the use of lowercase letters in the well
designation was necessitated by the change to a computer storage and re-
trieval system for well information in 1970.

HOKES 2.1 Mi.
GLENVILLE 4.3 M1.

Miscellaneous shallow.borsholss or suger test holes are designated by
a number preceded by a "T"., These holes are numbered sequentially within X . ; 4 i P \ \ : \
each 7 1/2-minute quadrangle. Geologic and hydrologic records for them E= ) ¥ £ 4 i/ a%e / SR TN S\ V.. Y A\ e : A e A \ 14230
were obtained from various local concerns and agencies, chiefly county and 50 7 B e \ . /
State highway departments.

Water wells drilled in Maryland since 1945 also have a permit number
(not shown on this map) assigned by the Maryland Water Resources Admini-
stration, This number consists of a two-letter county prefix (for example,
CL for Carroll County) followed by a two-digit number indicating the State
fiscal year in which the permit was issued (for example, -72 for the 1972
fiscal year). A four-digit chronologic sequence number follows the fiscal
year designation. Thus, well CL-72-0010 is the 10th well permit issued
during the 1972 fiscal year for Carroll County. However, beginning in
1973, metal tags were issued to the drillers to be affixed to the casing of

&

each well, -All of these tags bear the number -73-for the fiscal year
designation, regardless of the year in which the well was drilled., This is
the current situation as of the time of this report (1980).

LINEBORO 2.4 M1. ]"g

Records of wells, springs, and boreholes shown on the map are in Meyer
(1958, p. 134-169), or are in the files of the District office of the U.S.
Geological Survey at Towson, Md.
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MANCHESTER QUADRANGLE: HYDROGEOLOGY

DEPTH TO THE

By

WATER TABLE

Edmond G. Otton

EXPLANATION

This map shows the depth to the top of the permanent zone of satura~
tion (water table), as indicated by well and spring records. However, in
large part, the control for the areas underlain by a shallow water table (0
to 10 ft) was based on the analysis of the character of the drainage
network on the topographic quadrangle. Control for the areas having depths
to the water table of 35 ft or greater was based primarily on well records
and on an analysis of topographic features. In some places temporary,
perched zones of saturation may occur above the levels indicated on the
map; these are not shown.

Ground-water levels, as measured in wells, fluctuate both seasonally
and over longer periods in response to changes in frequency and amounts of
infiltrating precipitation., Ground-water levels also fluctuate in re-
sponse to withdrawal from wells, but, in the Manchester quadrangle, the
effect of pumping from domestic wells is not widespread--such effects are
normally confined to a few tens of feet from each well. The greatest
seasonal fluctuation in the water table occurs beneath hills and uplands
and the smallest in valleys and swales.

In general, ground-water levels are lowest in the fall and early
winter and highest in the late winter and spring, but in some years the
highs and lows may deviate from this pattern. Long-term annual fluctua-
tions also may occur. The duration and magnitude of these fluctuations
are shown by a statistical analysis of the 28-year record of the water
level of observation well HO-BD 1, at Slacks Corner in Howard County (fig.
1). This well, 48 ft deep and ending in schistose or gneissic rocks, is 3
mi south of Carroll County and about 21 mi south of the boundary of this
map. A graphic analysis of the water level in this well shows that several
long-term cycles of high and low water levels occurred during the period
1946-74. These levels are the result of cyclic periods of precipitation in
the Maryland Piedmont. The figure shows that a relatively dry period in
the mid-1960's was followed by a wet period in the early 1970's, climaxed
by the water year 1972-73, the wettest year on record in Maryland.
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Figure 1. Deviations from mean annual water level during 1946-1976

in observation well HO-BD 1 at Slacks Corner, Md.

WATER LEVEL FLUCTUATIONS AT HAMPSTEAD

The magnitude of possible fluctuations in ground-water levels are
shown by the record of observation well CL-BF 1 at Hampstead, Md., about
1.5 mi southeast of the southeast corner of the Manchester quadrangle.
During the 28-year period 1946-73, the nonpumping water level in this well
fluctuated throughout a range of 23.9 ft. The well is situated on a
hilltop and yields water from schistose crystalline rocks. Figure 2 is a
stage—duration graph of 280 water-level measurements made during the peri-
od of record.

WATER LEVEL FLUCTUATIONS AT WINFIELD

That long-term fluctuations in ground-water levels at some places may
be somewhat greater or smaller than shown above is indicated by the 23-year
record of observation well CL-DD 2 at the Winfield Elementary School, about
12 mi south of the Manchester quadrangle. Nonpumping water levels in this
well during 1953-75 fluctuated throughout a range of 12.9 ft. Well CL-DD 2
is 305 ft deep, located on a hilltop, and penetrates crystalline schistose
rocks. Figure 3 is a stage-duration graph of 247 water-level measurements
during the period of record. Similar fluctuations might be expected in
wells in the Manchester quadrangle where the geohydrologic environment is
similar to that at the Winfield School.

WATER LEVEL FLUCTUATIONS IN VALLEYS

Much smaller fluctuations in ground-water levels occur in valleys and
lowlands. Analysis of the record of observation well BA-EC 43 along a
stream valley near Pikesville in Baltimore County showed a range of the
nonpumping water level of only 3.4 ft during 1956-73 (Ottom, 1975, Atlas
Map. No. 6). Similar ranges in ground-water levels in valley and lowland
areas may be expected in the Manchester quadrangle.
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Figure 2. Stage-duration graph of the water level in observation
well CL-BF 1 at Hampstead, Md.
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Figure 3, Stage-duration graph of the water level in observation

well CL-DD 2 at Winfield, Md.
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MANCHESTER QUADRANGLE: HYDROGEOLOGY
AVAILABILITY OF GROUND WATER
By
Edmond G. Otton

HYDROGEOLOGIC ATLAS MANCHESTER QUADRANGLE CARROLL COUNTY MARYLAND

NATURE OF OCCURRENCE

MAP 4. AVAILABILITY OF GROUND WATER
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Quadrangle Atlas No. 15
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GEOHYDROLOGIC UNIT 3: Area underlain by the Prettyboy Schist, a light 39 4;7 = S290rnts AENNVILLE 30 M sl I HHANOVER, - /:Lj;qooo e v 2 39%45
3 green to greenish-gray to medium-dark-gray muscovite-chlorite ' / \ &
phyllitic schist commonly containing veins and stringers of — DN
Cround water in Garroll Gounty occurs chiefly in the fractures and clear to milky-white quartz. In places, the rocks include minor 5 @)
other voids in the crystalline rocks; some ground water is present also in zones of quartzite; nearly everywhere they sre intensely folded e 2) N
the residuum (decomposed rock), or saprolite, which forms a mantle of and cleaved. Unit 3 includes areas shown as the Wissahickon 7 01
variable thickness over most of the bedrock. The source of almost all the Formation (undivided) on the geologic map of Maryland (Cleaves
water in the rocks is local precipitation amounting to about 43 in. per and others, 1968). R
year.

Downward-moving water fills the voids and fractures in the rocks and
their residuum forming a zone of saturation at variable depths beneath the
land surface. The upper surface of the zone of saturation is the water
table, or potentiometric surface. The position of this surface fluctuates
with time in response to changes in the rate of replenishment of the

WELL YIELDS AND DEPTHS: These rocks are moderately productive aqui-
fers capable of furnishing onl}f/domestic supplies in many local-

150 000 FEET}
(PA)

1

\ N
=

ities. The reported yields =' of 25 wells in the Manchester o ’ .
saturated zone and to changes in the rate of removal of water from the quadrangle range from 0 to 50 gal/min; the median yield of 25 & ; ," $ uy
zone. Ground water is added to the saturated zone by infiltrating precipi- wells is 6 gal/min. However, the range and median yield given 7
tation and is removed from it by gravity flow to nearby streams, by pumping above may not be completely representative as a few wells in the S
from wells, and by evapotranspiration where the roots of vegetation are same formstion in the Hampstead area, a few miles southeast of
sufficiently close to the saturated zone. the quadrangle, yield as much as 100 gal/min.

Where the rocks in the saturated zone are capable of yielding water to
wells and springs, they are termed "aquifers." Aquifers differ widely in
their ability to yield water. In the Piedmont regiom, some rocks appear to
be better aquifers than others, depending, in part, on the nature and
extent of their interconnected fractures and voids. Figure 1 is a gener-

alized sketch showing ground-water occurrence and movement in a region
underlain by crystalline rocks.

The yield of individual wells in the Manchester quadrangle depends on
factors such as topographic position of the well, nature and thickness of
the saprolite, and extent and degree of fracturing of the rocks at the well
site. In general, the fractures and voids in the rocks disappear with
increasing depth. An analysis of the depth of water-yielding fractures in

The depths of 63 wells range from 38 to 645 ft and the median
depth is 155 ft.

WELL SPECIFIC CAPACITIES: Reported specific capacities of 25 wells

range from 0.00 to 1.6 (gal/min)/ft of drawdown and the median
value is 0.13 (gal/min)/ft.
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EVALUATION OF UNITS [TTTTT uNIT 111 (Marginal to variable constraints): The unit includes areas
’ underlain by green to bluish gray phyllite and greenstone with
Ll I subordinate amounts of quartzite. In some places, white to a4g)0tom

The ‘unlts shown on this map diff‘er in their‘ suitability for domestic reddish marble is present in beds several tens of feet thick. 150 000 FEET
sewage disposal systems because of differences in flood hazard, depth to The marble and interspersed greenstone characteristically occupy Ay

the water t?ble, t‘iepth to bedrgck! land slope, and differences in soil and narrow valleys trending northeast-southwest across the area. o At 2 \oo - 1 Bandaina
subsoil infiltration characteristics. These elements are discussed below: Unit III is underlain by the Bachman Valley Formation (unpub- » 75 " & . = / R (Pleasint Hilffo 4/
3 3 lished name used by the Maryland Geological Survey), and, near [ s i ! 9 9
1. Flood haza‘rd: Mos.‘t valleys in the Manchester quadrangle are subject Maple Crove and Millers, by deeply weathered rocks (probably
to periodic flooding. Floods would cause uncontrollable dispersal marble) in the Prettyboy Schist of Crowley (1976). The Bachman
of sewage and possible physical damage to the disposal system. Valley Formation consists of bands of marble interlayered with . ] ¥ g
phyllitic greenstone. Locally, the marble weathers to a dark X A \ { 2 =7 Hanover

2. Shallow water table: The 10-ft depth to the water table used as a
constraint in this report is the sum of three component factors.
These are: (a) The recommended depth of drain tile fields is 3 ft
below the land surface (U.S. Department of Agriculture, Soil Con-
servation Service, 1971, p. 3); (b) a minimum depth of 4 ft between
the base of the tile field (absorption trench) and the underlying
water table is recommended (U.S. Public Health Service, 1967, p.
11); and (c) a 3-ft additional depth is suggested to allow for
seasonal variations in position of the water table, which commonly
fluctuates through at least a 3-ft range in Piedmont valleys.

red clayey loam. The overburden in this unit commonly is a g2
reddish brown to tan clayey loam. Depths of weathering may be
several tens of feet, but at a test boring near Millers, the
weathered zone was more than 200 ft thick, an exceptional thick-
ness. Depth to the water table commonly ranges from 10 to 35 ft.
Slopes of the land surface are generally less than 25 percent
and, in some places, less than 15 percent.
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Soils in this unit include Baile silt loam, Mt. Airy channery Twoy

loam, Glenelg channery loam, and Glenville silt loam. Within
the overburden of Unit III, a wide range in infiltration char-

3 5 Depth to bedrock: Where bedrock crops out or occurs near the land acteristics may occur. More than half the percolation tests

surface, the construction of underground disposal systems is not

N

3 4 failed due to infiltration rates that were too slow. iz

feasible; hence, the presence of rock is an obvious geologic con- 35
straint, Furthermore, the rapid movement of water through fractures The mean infiltration rates in unit III, as shown in figure 2, ég
in bedrock limits the opportunity for renovating the liquid sewage indicate that the lowest rates (longest times) are in the clayey g§
effluent. loam in the depth interval 3 to 6 ft, and the highest rates §

(shortest times) are in the permeable, fractured, phyllitic,
channery zones in the depth interval from 6 to 12 ft. However,
in some of the valleys, poorly permeable clayey loam occurs at

4. Slope: Steep slopes are considered to be a major contributing cause
of the failure of underground sewage disposal systems (U.S. Public

Health Service; 1967, p. 18; and U.S. Department of Agriculture, depths of more than 10 ft. Figure 2 shows the approximate mean
Soil Conservation Service, 1971, p. 8). Land slopes in excess of 25 percolation rates for four depth categories in Unit III, based
percent were obtained from a machine-generated slope map (Map 1). on 145 tests.

Maryland Department of Health regulations (July 1964, Section 1,

definitions, part 1.9) do not permit, as of 1980, the installation of

underground domestic sewage disposal systems where the slope of the

land is in excess of 25 percent.

MINUTES per INCH

5. Infiltration rate: This factor affects the design of the disposal [¢] 40 80 120 160 200 .:‘.‘gs.?g
system. If infiltration into the soil is too slow, drainage will be 5 { =] 42°30"
sluggish and effluent may back up into the septic tank and to the < 36 43
household plumbing, If too fast, renovation of the liquid effluent & _ 3 ]
may be inadequate and the ground water may be subject to pollution. £3 41
In Maryland, infiltration rates are evalula/ted at the proposed dis- -: 6 f 2—6
posal site by means of percolation tests.~ =
= 2
These five factors are evaluated and synthesized in order to generate = 12 ’ Ll |
three units on the accompanying map. Thus, the terrain is classified 3 30 15 10 08 06 145 [
according to its constraint or limitation for the installation of domestic MEAN PERCOLATION RATES, = S
underground sewage disposal systems. In the map preparation, considerable in feet per day TOTAL L3
use was made of the soil survey of Carroll County (Matthews, 1969). B
Q
e
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N UNIT IV (Minimum constraints): This unit includes areas underlain by =i
green to greenish gray phyllite of the Marburg Formation (of é‘i’
former usage), and by gray to bluish gray schist of the Prettyboy 1395 83
Schist. Whitish quartz veins and lenses are common in both B
formations. These complexly folded, highly metamorphosed rocks i
MAP UNITS strike northeast across the Manchester quadrangle. In places,
as along Dug Hill Ridge, the quartzose zones form well-defined

ridges and hills. Depths of the weathered zone range from 0 to
225 ft, and average about 25 ft in the Marburg Formation and
about 37 ft in the Prettyboy Schist (Meyer, 1958, p. 46).

5563 1 NE
(LITTLESTOWN)]

e B . +*| UNIT I (Maximum constraints): Disposal systems constructed in this

’ I el unit face a high probability of failure. The unit includes low-
lying valley-bottom areas subject to periodic flooding, areas
where the depth to the permanent water table ranges from 0 to 10
ft, and areas where the slope of the land surface exceeds 25
percent. Unit I is underlain by stream alluvium, colluvium, and
rocky land underlain by the various crystalline rock formations
present in the quadrangle. The thickness of overburden on the
steep slopes generally ranges from 0 to 5 ft.

Soils in Unit IV include the Mt. Airy channery loam, Glenelg loam
and Glenelg channery loam, Chester silt loam, Manor gravelly
loam, and Glenville silt loam.

Figure 3 shows the mean infiltration rates by depth intervals of
the overburden in Unit IV. These rates are similar to those of
Unit III, except for the somewhat faster rates (shorter times)
for the depth interval, 0-3 ft. About 30 percent of the perco-
lation tests failed due to too slow infiltration rates. The
significance of figure 3 is that it shows that most of the
percolation tests in the depth interval from 3 to 12 ft permit
rapid passage of the effluent into the underlying rocks. Thus,
the effectiveness of the subsoil in renovating the effluent be-
fore it enters the underlying crystalline-rock aquifers is ques-—
tionable and the potential exists for pollution of nearby wells
and springs.

Permanent swampy areas occur along some of the valley bottoms
and the water table in these sites is at the land surface. These
bottom areas are underlain mainly by Hatboro, Codorus, and Baile
soils, consisting chiefly of silt loam and silty clay. Mt, Airy,
Manor, and Glenelg soils occur along the steep slopes of the
valley sides. Figure 1 shows the approximate mean percolation
rates for three depth categories from 0 to 9 ft, based on 33
tests. These relatively few tests show that slow infiltration
rates commonly occur at depths above 6 ft, and that much faster
rates occur at depths below 6 ft.
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1/ The standard percolation test in the Maryland Piedmont counties (1979) is performed as fol- Mines and Water Resources = Bulletin 22’ L 1-228. \ /
lows: A 2- to 3-ft-wide pit is dug to the depth to be tested, and a 1-ft-square hole is hand- ) d 8 ‘ e A § X 3 ) B
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