DEPARTMENT OF THE INTERIOR

UNITED STATES GEOLOGICAL SURVEY

Prepared in cooperation with the

Appalachian Regional Commission

MISCELLANEOUS FIELD STUDIES
MAP MF 641—B
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The sedimentary rocks that crop out in Alle-
gheny County consist of consolidated bedrock
units and unconsolidated deposits having a compo-
site thickness of about 1,200 feet (360 m).
Bedrock is composed of sandstone, limestone, silt,
shale, claystone, coal, and coal underclay that
commonly range in thickness from less than 0.4
inch (1 e¢m) to more than 10 feet (3 m) and in a
few localities to more than 30 feet (10 m).
Bedrock units include the Allegheny, Conemaugh,
Monongahela, and Dunkard Groups, which range in
age from Pennsylvanian to Permian. Locally, bed-
rock is overlain by glacial outwash(?) deposits
and alluvium of Quaternary age. The lithologic,
structural and hydrologic characteristics of
these units are given in Subitzky, 1975a. The
areal distribution of the major bedrock units
and valley-fill sediments is shown in Gallaher
(1973). As used in this study, the shallow
ground-water regime at a given point is gen-
erally limited to those units at depths approx-
imately equal to the topographic relief at
that point; however, greater depths are treat-
ed where necessary to include the widely mined
Upper Freeport coal bed in the Freeport Forma-
tion of the Allegheny Group and the Pittsburgh
coal bed in the lower member of the Pittsburgh
Formation of the Monongahela Group.

The bedrock strata in the county are deformed
by several secondary subparallel folds superposed
on a shallow south-dipping homocline. The sub-
parallel folds are very gentle and strike about
N. 30° E. The axial traces of the more signifi-
cant folds are shown on figure 1. The strata of
the Allegheny, Conemaugh, and Monongahela Groups
are relatively flat-lying and are deformed gent-
ly over fold axes. The hydrologic character of
the bedrock units and their position to the
structural trend of the Pittsburgh and Upper
Freeport coal beds are shown on figure 2. Joint-
ing is associated with folding. The joint
systems are generally locally developed and are
rarely continuous to form individual regional
structures.

The shallow ground water is generally under
water-table conditions, although there is
strong eveidence of water under hydrostatic
pressure where sufficient confinement of per-
meable materials occur in the deeper lying
bedrock units (Piper, 1933 and Gallaher, 1973).
Water in bedrock units circulates through inter-
granular openings (pore spaces), fracture and
joint systems, bedding planes, and to a small
degree through solution openings in limestone.
Intergranular openings make up primary porosity;
whereas, joints, fractures, and bedding planes
compose secondary porosity--openings formed
subsequent to deposition and consolidation of
the bedrock strata. Porosity of a rock or soil
is its property of containing interstices or voids
and may be expressed as the ratio of volume of
interstices to total volume. The degree of inter-
connection of bedrock openings that form primary
and secondary porosity, determines the ease of
fluid transmission. The capacity of materials
to transmit fluid is termed permeability, which
is expressed as gallons per day per square foot
(gpd/ft ). Porosity and permeability of
various rock materials commonly composing the
hydrogeologic framework of the study areas are
listed in table 1. The relative rates of water
movement in the bedrock units have not been de-
termined, but they are generally considered to
have low permeability; however, it has been rec-
ognized that where fractures increase permeabil-
ity also ,ipcreases. The weathered material over-
lying .bedrock forms a hydrogeologic framework
containing a greater volume of interstices with
different hydrologic characteristics of per-
meability and porosity than the unweathered
material. Such physical changes of rock materials
due to weathering may also result in conditions
favorable to increased pore-water pressures at
interfaces of unweathered bedrock and weathered
material, which may reduce slope stability.

The orientation of the regional geologic
structure formed by the axial traces of subparal-
lel folds and their respective subsequent joint
systems strongly influence the direction of
ground-water flow. Moreover, joint systems
exhibit some degree of interconnection with other
structural elements, such as bedding planes.
Interconnection of joint systems tends to be en-
hanced in those lithologic units overlying mined-
out parts of the Upper Freeport coal and Pitts-
burgh coal beds, where a fissure propogated
from mine subsidence transects these systems.
This enhancement results in increased hydro-
logic connection locally within parts of the
hydrogeologic framework. Although inwashing
of soil particles from precipitation tend to fill
near-surface segments of mine-subsidence fissures,
these fissures probably remain open at depth and
influence subsequent ground-water circulation.
Figure 3 shows suggested ground-water circulation,
as controlled by the interconnection of jointing
and bedding planes and the extent of increased
interconnection due to mine-subsidence fissures.

Adequate hydrologic data are not available
to fully understand the circulation of water in
bedrock units of the shallow ground-water regime
overlying coal beds. However, a theoretical pat-
tern of circulation over mined-out parts of the
Pittsburgh coal bed in McLaughlin Run and Painters
Run basins in south central Allegheny County is
shown in figure 4. The extent and distribution
of interconnected joints and mine-subsidence
fissures suggest that the joints and fissures
control ground-water circulation. The lines
showing the pattern of flow for this circula-
tion system generally follow somewhat angular
paths; some show flow-line paths reflecting
ground-water movement directly to a mined-
out part of the coal bed, and others follow
broad paths to the stream.
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Figure 1. .
Allegheny County, Pennsylvania

Table 1. - Hydrologic properties of rock type as related
to the shallow ground-water circulation system.
The single values reported reflect estimates of "average"
values for that rock type, however, the value at a
specific site can differ from these by orders of magni-
tude.

a/ Davis, S. N., and DeWiest, R. J. M., 1966, Hydrogeology:
John Wiley and Sons, Inc., New York, 463 p.

9/ Walton, Wm. C., 1971, Ground-water resources evaluation:
McGraw- Hill Book Co., New York, 664 p.

Conversion Table

Permeability (gpd/ft2) X .N41 = hydraulic conductivity (m/day)
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Rock Type Permeability Porosity
(gpd/£t2) (Percent)
Clay and silt 13-y B/ b/
45-55
a/
clay 10"%-10"2
b/ b/
S = 2
i 106=3,020 35-40
b/ b/
bk 1,000-15,000 S
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b/ A
Sandstone 0.1-50 10-20
x a/ a/
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12
Coarse Sandstone 20 8/
. b/
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a/
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Argillaceous a/ E/
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—Geologic Sections showing generalized
regional hydrogeologic framework, Allegheny
County, Pennsylvania. Alluvium deposits
along river valleys are not shown.
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