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“Because of the poor
quality and scarcity of
ground-water data,
the altitude of the
base of the fresh
ground-water system
in the four study areas
cannot be accurately
delineated. “
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Water-Bearmg Fracture @ 90 Ft



Observations Approach
During Drilling

Groundwater
Sampling
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and Water Sampling :

Natural gamma
Single-point resistance
Self potential

Long and short-normal
resistivity
Electromagnetic induction
Neutron

Gamma-gamma

FLUID
Fluid resistivity

" Fluid temperature
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= Natural Gamma &
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Overlay

Low salinity in sandstone and shale

Increasing salinity in shale

High salinity in porous sandstone
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Depth, in feet below land surface

Natural Induction Neutron Water Resistivityi
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Fracture
Characterization

Most fractures are bedding parallel
(dip 3° NW) with some steeply dipping
fractures related to regional jointing

Fractures

Lower hemisphere
projection of poles
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Breakouts

Breakouts formed by spalling of bedrock fragments from
the borehole wall parallel to the direction of minimum
horizontal stress

Breakouts present in mudstones below 800 ft
Breakout orientation indicated that the direction of

maximum horizontal stress was N75E, which was
consistent with regional estimates.

De pt'

Breakouts
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Tioga Co. test hole



Water-Yielding e,
Fractures and s
Fluid-Flow Zones

water level

INFLOW ZONES

From multiple fractures from 50 to
294 feet

OUTFLOW ZONES

To fractures at 553, 661, and 712 feet.

Most outflow to fracture at 661 feet.

Bradford Co. Test Hole




Saline Seep




Water Sampling

Open hole with
Wire-line point sampler

Isolated Intervals
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wwemese  O@Mpling with Point Sampler

fresh inflow

N0 0 N

=» fresh outflow
L fresh outflow
= outflow seep

914t Saline inflows

e 1026 ft

Depth, in feet below land surface
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Salinity of Water Samples
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Chloride/Bromide Ratios

OBRE89 Test Hole MNumberis depth
of sample, in feet
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Thermogenic Isotopic Signhature
of Methane
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Trace of Cross Section

7730 76730

41°30' |
Allegheny and Pottsville Formations
Mauch Chunk Formation

Burgoon Sandstone and Pocono Fomations
Huntley Mountain Formation
Catskill Formation

Lock Haven and Trimmers Rock Formations
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Cross Section Showing Saline Water
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Geophy5|cal flowmeter and V|deo Iogglng swtes anng ;;
with water samples prowded consistent and ‘

= 700-800 feet beneath uplands and is much shallower P
beneath valleys.
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