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2.1.1. TOPOGRAPHY AND GEOLOGY

2.1.1.1. -TOPOGRAPHIC CHARACTERISTICS

A. Introduction

The ORBES Region of Pennsylvania lies in the Appalachian Plateaus Physio-
graphic Province (Fig. 2.1.1.-1). This province is bound on the east by the
"Allegheny Front,”" a topographic boundary between the plateau to the west and
the Ridge and Valley Province to the east. The plateau is sub-divided into
four sections: (1) the Pittsburgh Plateaus Section, (2) the Allegheny High
Plateaus Section, (3) the Glaciated Section, and (4) the Allegheny Mountain
Section.

B. Pittsburgh Plateaus Section

The major part of the ORBES Region is in the Pittsburgh Plateaus Section.
This section includes all or part of the counties of Allegheny, Armstrong,
Beaver, Butler, Cambria, Clarion, Clearfield, Fayette, Greene, Indiana, ,
Jefferson, Venango, and Washington. It is well-dissected and hilly, with relief
on the order of 300 to 500 feet. Steep slopes are common.

Dendritic drainage is prevalent. Major streams are the Monongahela and
Allegheny Rivers which join at Pittsburgh to form the Ohio River (Fig. 2.1.1.-
2). An important tributary of the Ohio River is the Beaver River. The Beaver
is formed where the Mahoning River joins the Shenango River near New Castle
in Lawrence County, and from there flows southerly to the Ohio River at
Rochester about twenty miles downstream from Pittsburgh. A principal tribu-
tary of the Beaver is Slippery Rock Creek, a stream that drains much of north-
ern Butler County in the Glaciated Sectijon of the plateau. Slippery Rock
Creek is joined by Connoquenessing Creek a few miles east of the Beaver River.
Connoquenessing Creek and its tributaries drain most of the southern part of
Butler County.

The Ohio River is a major stream of the area. From Pittsburgh it takes
a northwesterly course for about 20 miles to Beaver where it turns southwest-
erly to form the Ohio-West Virginia boundary. The rather abrupt change in
the flow direction of the Ohio River at Beaver is the result of diversion of
the river in glacial time. Pre-glacially, the ancestral "Monongahela” flowed
to Pittsburgh as it now does, and then on to Beaver where it continued north-
ward along the course of what is now the southerly flowing Beaver Rijver to the
Lake Erie basin near Ashtabula, Chio. When glacier ice blocked this northerly
flow the stream was forced to seek another direction which was southwesterly
along the course of the present Ohio River. A similar diversion occurred in
the upper Allegheny River. Pre-glacially, the ancestral "upper Allegheny River"
flowed through Olean, New York northwesterly to the Lake Erje basin, but be-
cause of ice-blocking was forced to take the southwésterly course that the
present Allegheny now flows in flowing from Warren (Warren County) through
Tionesta (Forest County) to Franklin in Venango County. French Creek, a tri-
butary of the Allegheny, was also involved in a reversal of flow because of
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glaciation. French Creek now flows southeasterly through Meadville (Crawford
County) and then to the Allegheny River at Franklin, but in pre-glacial time,
French Creek was a northwesterly flowing stream that emptied into the Lake

Erie basin. Thus, it is a stream whose flow direction has been reversed. From
the Clarion River downstream the Allegheny River follows essentially the same
course now that it did prior to glaciation. Neither the present Monongahela
River nor its tributaries have realized any appreciable changes in flow dir-
ection because they occur south of the glaciated area and therefore were not
directly affected by glacier ice.

C. Glaciated Section

The northwestern part of the Pennsylvania ORBES Region lies in the
Glaciated Section of the Allegheny Plateau (Fig. 2.1.1.-1). This is mainly
in Mercer and Lawrence Counties but also includes parts of Venango, Butler,
and Beaver Counties. Glacial drift covers the bedrock in this section. The
thickness of the drift ranges from a few feet in hilltop areas to several
hundred feet where pre-glacial valleys have been filled or partly filled.
Local relief in this section is moderate, on the order of 100 feet or so, and
although some steep slopes occur, in general slopes are considerably more
gentle than those in the Pittsburgh Plateaus Section. Various types of glacial.
landforms and deposits are present. They include ground moraines, end moraines,
kames, kame terraces, kame moraines, eskers, and outwash deposits in valleys.
Swampy, poorly drained terrain is common. The drainage pattern overall is
dendritic but locally there are deranged patterns caused by glaciation. The
dominant drainage direction in Mercer and Lawrence Counties is southerly by
means of Shenango River, Neshannock Creek, and Beaver River. Slippery Rock
Creek and its tributary, Wolf Creek, also drain a large segment of the glac-
jated terrain. Muddy Creek, a Slippery Rock Creek tributary, is of interest
because it is in Muddy Creek valley that a man-made lake (Lake Arthur) was
created in 1969 for recreational purposes in the same basin that contained a
natural, glacial lake in Pleistocene time. Lake Arthur, the modern lake, has
been reestablished at a somewhat lower water level than the ancient lake by
the construction of an earth-fill dam near the site where glacier ice once
blocked the flow of Muddy Creek. Other notable bodies of water occur just
~outside the boundaries of the ORBES Region but within the QOhio River drain-
age basin in Crawford County. These are Pymatuning Reservoir and Conneaut
Lake. Pymatuning Reservoir is the result of the damming of Shenango River,
This reservoir also extends into Ashtabula County, Ohio, Conneaut Lake is a
natural glacial Tlake in a valley tributary to French Creek valley. Both
bodies of water occur in valleys partly filled with glacial drift.

Notable tributaries entering the Ohio River from the south are Chartiers
Creek and Raccoon Creek, both having their headwaters in Washington County.
Chartiers Creek also flows through southern Allegheny County and joins the
Ohio River downstream from Pittsburgh at McKees Rocks; Raccoon Creek flows
through southern Beaver County to join the Ohio about 10 miles upstream from
the Pennsylvania-0Ohio boundary.

Allegheny River enters the Pennsylvania ORBES Region from the north,

Its headwaters are in Potter County in the Coudersport drainage area, From
there it flows northwesterly into New York through Qlean where it turns and
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takes a southwesterly course to Pittsburgh. It is the main stream of the
northern part of the ORBES Region. Principal tributaries of the Allegheny
are the Kiskiminetas River (a stream formed by the joining of Loyalhanna
Creek and the Conemaugh River), Crooked Creek, Mahoning Creek, Redbank Creek,
and the Clarion River.

The Monongahela River, the major stream in the southern part of the
ORBES Region, enters Pennsylvania from West Virginia and flows northerly,
forming the boundary between Greene County and Fayette County, and also be-
tween Washington County and the southwest corner of Westmoreland County. From
there it flows through southern Allegheny County to Pittsburgh. An important
tributary of the Monongahela is the Youghiogheny River. This stream's head-
waters are in western Maryland. From there the Youghiogheny flows north-
westerly through the mountainous section of the Plateaus Province in Pennsyl-
vania to join the Monongahela at McKeesport. Western tributaries of the
Monongahela are Tenmile Creek in Washington County and Dunkard Creek in
Greene County. An eastern tributary is Turtle Creek whose valley is heavily
industrialized. Turtle Creek flows into the Monongahela at East Pittsburgh
11 miles upstream from the Point in Pittsburgh where the Monongahela joins
the Allegheny to form the Ohio River.

D. Allegheny High Plateaus Section

The northern tier of counties in the Pennsylvania ORBES Region (Venango,
Forest, Elk, and northern Clearfield) lie in the Allegheny High Plateaus
Section. This section is characterized by hilly terrain and steep slopes.

It is largely a forested area of fairly sparse population. Summit elevations
of 1,900 to 2,000 feet are common as compared to ones in the 1,400- to 1,500-
foot range in the Pittsburgh Plateaus Section. Also, local relief is rela-
tively high in the High Plateaus Section, being on the order of 600 to 800
feet in areas adjacent to major stream valleys. The area of eastern Elk
County and most of Clearfield County is part of the High Plateaus drained to
the east by Sinnemahoning Creek and the West Branch of the Susquehanna River.
The major part of Clearfield County, lying in the Pittsburgh Plateaus Section,
is in the drainage basin of West Branch of Susquehanna River (note drainage
divide Fig. 2.1.1.-2), and is not part of the Ohio drainage system.

E. Allegheny Mountain Section

The southeastern part of the region js located in the AlTegheny Mountain
Section of the Appalachian Plateaus Province. Terrain in the Mountain Section
has a pronounced linear aspect not found in other sections, This linearity
owes its presence to three parallel anticlinal mountains of northeast trend;
Chestnut Ridge, Laurel Hill, and Negro Mountain; and one homociinal mountain
of the same trend known as Allegheny Mountain. Allegheny Mountain forms the
"Allegheny Front" whose summit elevation is about 1,000 feet higher than
elevations in the adjacent valley to the east at the western edge of the
Ridge and Valley Province. Summit elevations of the Allegheny Front are
highest in Somerset County (about 3,000 feet) and get progressively lower
northeastward. At the Clearfield County-Cambria County boundary, the summit
elevation is about 2,6Q0 feet. '
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The Allegheny Front is a continuous feature along most of the east edge
of the ORBES Region but the three anticlinal ridges die out as prominent
topographic features to the northeast. Chestnut Ridge dies out as a con-
spicuous ridge in the vicinity of Blairsville although it is a noticeable
feature beyond there into the Indiana-Clymer area of Indiana County. Laurel
Hill also terminates as a prominent ridge in Cambria County in the vicinity
of Nanty Glo. Negro Mountain is prominent only in southern Somerset County
in the area of Mt. Davis, the highest point in Pennsylvania (3,213 feet).
These anticlinal ridges become less evident to the northeast because the anti-
clines plunge in that direction. Although Chestnut Ridge anticline and Laurel
Hi1l anticline are not manifested as such conspicuous ridges in the north-
east part of the ORBES Region as in the southeast part, the structures do
exist in Clearfield and Elk Counties where they impart a less noticeable
linearity to the terrain of the High Plateaus Section of the Allegheny Plateau.

In southern Somerset County and adjacent Bedford County the Allegheny
Front jogs to the east by about 10 miles, and the mountain forming the Front
there is known as Little Allegheny Mountain. The Somerset County-Bedford
County boundary line follows the summit of this mountain whose southern ex-
tension into Allegany County of western Maryland is known as Dans Mountain.
Drainage in this extreme southeastern part of the ORBES Region is in the
Potomac system. Wills Creek is one of the streams in this system. Little
Allegheny Mountain and its Southern extension, Dans Mountain, is a homoclinal
ridge on the east flank of the Georges Creek syncline. The counterpart homo-
¢linal ridge on the west flank is Savage Mountain. Because the syncline
plunges to the southwest, these homoclinal ridges converge in the northeast
direction and form a synclinal nose in southern Somerset County, It is at the
site of this nose that the Allegheny Front makes the jog to the east.

Local relief in the Allegheny Mountain Section is in the 1,000~ to 1,500-
foot range where major streams have cut gorges through the anticlinal ridges.
The Conemaugh River gorges through Laurel Hill west of Johnstown and through
Chestnut Ridge east of Blairsville are notable. Other prominent gorges are
the Loyalhanna Creek gorge through Chestnut Ridge east of Latrobe; Youghio- -
gheny River gorge through Chestnut Ridge between Chiopyle and Caonnellsville.
Also, Casselman River, which is a Youghiogheny River tributary, flows through
a gorge in Negro Mountain more than 500 feet deep. The highest point in
Pennsylvania (3,213 feet) occurs about 5 miles south of this gorge at Mt.
Davis, a slight local prominence on Negro mountain whose summit elevations
in that area are generally in the 3,000- to 3,200-~foot range.

‘ Streams in this section in part follow the northeast-southwest trend of
synclinal valleys and in part cut transversely across anticlinal ridges and
synclinal valleys. The Conemaugh River whose headwaters are on the west
slopes of Allegheny Mountain is a transverse stream that cuts across several
folds in fiowing to Blairsville. Youghiogheny River, in its upper reaches in
western Maryland and Somerset-Fayette Counties, Pennsylvania follows the trend
of the Youghiogheny syncline to Confluence, but from there turns northwesterly
and becomes a transverse stream. Casselman River is unique in that it flows
northeasterly along the trend of the Meyersdale syncline from western Maryland
to Meyersdale, Pennsylvania where it turns northwesterly and crosses Negro
Mountain anticline. At Rockwood, the stream turns southwesterly and roughly
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follows structural trend to its junction with the Youghiogheny River at Con-
fluence, thus making a broad U-turn in its course of flow. Another stream
that joins the Youghiogheny at Confluence is Laurel Hill Creek, a southerly
flowing stream. Indian Creek is a stream in the Ligonier syncline as is
Loyalhanna Creek before turning northwesterly at Ligonier to become a trans-
verse stream. )

. There are several water impoundments in the Allegheny Mountain Section.

The largest is Youghiogheny Reservoir, a combined flood-control and recreational
facility in Somerset County, Pennsylvania and Garrett County, Maryland. The
Youghiogheny dam is located near Confluence, Pennsylvania. Another reservoir

is Quemahoning Reservoir in Somerset County on a tributary of the Conemaugh
River south of Johnstown.

'2.1.1.2 GEOLOGIC CHARACTERISTICS

A. Geologic Structure

In the ORBES Region of Pennsylvania the exposed bedrock ranges from Upper
Devonian through Permian. - The younger, Permian rocks occur in the southwest
corner of the state. From there south-southeastward, older and older rocks
crop out, down through the sequence of Pennsylvanian and Mississippian to the
Devonian (Fig. 2.1.1.-3). This is because the strata are rising gently in
the up-plunge direction of the Pittsburgh-Huntington basin. The most widely
distributed surface rocks in this basin are the coal-bearing rocks of the
Pennsylvanian System. Pleistocene glacial deposits cover the bedrock in the
northwestern part of the area. The mineral resources of the area include
coal, oil, gas, limestone, clay and shale, sandstone, sand and gravel, and
ground water. Principal geologic hazards are landsliding, subsidence from
coal-mining, and flooding. Seismic risk is minimal,

The Pennsylvania ORBES Region lies in a high trough known as the Pitts-
burgh-Huntington basin (Fig. 2.1.7.-4) whose axis trends southwesterly through
Pittsburgh to Huntington, West Virginia and into eastern Kentucky. In Penn-
sylvania this basin has a southwesterly plunge causing rock strata to have an
overall gentle inclination in that direction. This js why relatively young
Permian strata are present in Greene and Washington Counties in the southwest
corner of the state whereas older beds appear at the surface to the northeast
(Fig. 2.1.1.-3). However, this regional southwesterly dip is dominated in
the western counties by a southeasterly dip that extends from eastern Ohio
into western Pennsylvanja. Superimposed on the gentle southwesterly plunge
of the Pittsburgh-Huntington basin are several northeast-trending folds that
are most prominent in the southeastern, Allegheny Mountain Section of Appalach-
ian Plateaus (Figs. 2.1.1.-3, 4, 5), Along the axial trends of these prominent
anticlinal folds Mississippian strata crop out in rather extensive areas, and
here and there Upper Devonian beds are also exposed along the same trends.

West of Chestnut Ridge, the westernmost of these prominent anticlinal folds,
there is a continued succession of northeast-trending anticlines and synclines
as far west as Pittsburgh. These folds become ever more gentle to the west
and do not exert any marked effect on either outcrop areas or topography west
of Chestnut Ridge. Strata in much of the region are essentially flat-lying,
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that is they dip at an angle of less than one degree.

In Mercer, Venango, Clarion,.Butler, Lawrence and Beaver Counties, and
in most of Allegheny, Yashington, and Greene Counties there is a southeasterly
dip that averages about 60 feet per mile (a little more than % degree). This
dip is locally modified by minor doming, particularly near the axis of the
basin close to the more highly folded strata on the eastern limb. Map #9
(Appendix 1) is a structure contour map that shows the structure of the entire
ORBES Region. A more detailed structure contour map, Map #43 (Appendix I),
shows the structure in six southwestern counties in the so-called Greater
Pittsburgh Region which includes Allegheny, Armstrong, Beaver, Butler, Wash-
ington, and Westmoreland Counties.

The eastern limb of the Pittsburgh-Huntington basin is complicated by
anticlinal and synclinal folds which are most prominent in the southeast
part of the region in Somerset, Fayette, and Westmoreland Counties. These
folds are depicted in the structure section, Figure 2.1.1.-5. The folds are
also present in other eastern counties but are less intense there (Cambria,
Indiana, Armstrong, Jefferson, Clearfield, and Elk Counties) and do not dom-
inate the topography as much as in the southeast area. The amplitude or
structural relief of the folds increases from west to east. In the vicinity
of Pittsburgh, near the axis of the basin, folds have an amplitude on the
order of 350 feet whereas Chestnut Ridge, Laurel Hill, and Negro Mountain
anticlines to the east have an amplitude in the 2,000- to 3,000-foot range.
Spacing of the axes of the major structures is from 10 to 15 miles apart.
Axial traces of folds in the southeastern area are relatively straight, but
become increasingly sinuous to the west.

Although the dominant structural trend by far is a northeasterly trend,
"cross-structures" having a west-northwest orientation are recognized. An
example is Cross Creek syncline in Washington County (see Map #43, Appendix 1),
Also, "lines of structural discontinuity" occur in Butler County as west-
northwest-trending zones "along which fold axes terminate, diminish, or change
direction."” These have been referred to by Briggs and Kohl as "Wagner-Lytle
Lines” which are thought to be indicators of oil and gas fields. There is
speculation that these cross-structures may be "the expression of long-lived,
very Flow]y and intermittently moving strike-slip faults in crystalline base-
ment." :

Faults are common, at least in the subsurface, jin the eastern part of
the region, but are virtually unknown in the western part. In the eastern
area of folded rocks, faults are associated with the folds. Some faults are
parallel or subparallel to the trend of the folds, and others-are transverse,
Generally speaking, surface evidence of faulting is not plentiful, but oil-
and gas-well drilling provides subsurface evidence. There is surface evidence
of faulting, however, in Clearfield County where a notable area of trans-
current (wrench) faulting occurs near the east edge of the Plateau, These
faults are identified by recognizing offsets in surface coal beds and assoc-
iated strata. Some faults that parallel the structural trend can be traced
in the subsurface for a distance of 10 to 20 miles (see Map #93, Appendix 1};
others can be traced for less than amile, Vertical displacements are not
large. They are commonly on the order of 100 to 200 feet. Evidence of the
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horizontal displacement of transverse faults is generally lacking but it too
is thought to be relatively small. In the ORBES Region there are no known
major faults that extend for several tens of miles and have a displacement of
thousands of feet as in some of the more tectonically disturbed areas of the
United States.

B. Stratigraphy

Exposed bedrock strata in the ORBES Region range from Upper Devonian to
Permian (see Fig. 2.1.1.-6). These strata are sedimentary rocks consisting
mainly of shale, sandstone, siltstone, limestone, coal, and clay. Shale and
sandstone are most abundant but other rocks that comprise only a small per-
centage of the total are of more economic value. These include certain coal,
limestone, and clay beds. Various subsurface strata of Mississippian and
Devonian age are reservoir rocks for 0l and gas. They are primarily sand-
stones, but one cherty formation (Huntersville chert) is also a gas producer,

Considering the stratigraphic column as a whole and the occurrence of
commercially important resources within it, the lower beds (Upper Devonian
and Mississippian) contain the productive 0il and gas reservoir rocks and
the upper part of the Mississippian contains the siliceous Loyalhanna Lime-
stone which is quarried extensively for aggregate stone in the Allegheny
Mountain Section. The resistant Connoquenessing and Homewood sandstones of
the Pottsville Group provide some of the more scenic terrain, for example,
the gorge of Slippery Rock Creek at McConnell's Mill State Park in Lawrence
County. The Allegheny Group has the Vanport limestone, the only source of
flux stone for steel-making in western Pennsylvania. This group also con-
tains several mineable coal seams. The Conemaugh Group has several clay-
stone units that are landslide prone; the Monongahela Group has mineable
coal beds including the famous Pittsburgh seam; and both the Monongahela and
Dunkard Groups have shales, shaly limestones, and calcareous shales that are

landslide prone.

Quaternary beds consist of unconsolidated Pleijstocene glacial deposits
plus recent alluvial deposits in stream valleys., These unconsolidated mater-
ials cover bedrock of different ages ranging from Upper Devonian to Pennsyl-
vanian, depending on the locality within the region,

€. Coal Resources

The ORBES Region lies within the Main Bituminous Coal Field of Pennsylvania
(see Fig. 2,1.1.-7). The Georges Creek Coal Field of Somerset County in the
southeastern corner of the region is also included, A small, relatively
unimportant part of the main field 1ies outside the ORBES Region, in Cameron,
Clinton, and McKean Counties. Coal reserves in the latter three counties are
small compared to those in other counties of the region.

Coal rank ranges from low-volatile bituminous in parts of Somerset and
Cambria Counties through medium-volatile bituminous in other parts of Somerset
and Cambria Counties and also in parts of Fayette, Westmoreland, and Clear-
field Counties to high-volatile bituminous in all other counties of the regjon,



The higher rank coal occurs in the eastern part, the lower rank coal in the
western part of the region. In the high-rank coal area of Somerset and
Cambria Counties the fixed carbon content of coal on the dry, ash-free basis
is up to 85%. This percentage decreases westerly to 57% at the Ohio border.
In the Georges Creek Field the coal has a fixed carbon percentage of about
80%. :

The heat value of the coal ranges from an average low of 14,700 Btu/1b
in Beaver and Lawrence Counties to an average maximum of 15,800 Btu/1b in
northern Somerset County, south Cambria County, and in the Georges Creek
Field.

Coal seams of the Main Bituminous and Georges Creek Coal Fields are
shown in Figure 2.1.1.-9, There are 12 principal mineable seams indicated in
bold type. The areal distribution and thickness of these seams plus one v
other (Washingtorr coal) are shown in Plates 1 through 13 (Appendix I1I). The
major mineable seams occur in the Allegheny and Monongahela Groups which are
widely distributed in the region. Mineable coal seams of lesser importance,
in the Pottsville Group, occur principally in Lawrence and Mercer Counties
whereas those of the Conemaugh Group are confined mainly to Somerset County,
particularly in the relatively small Georges Creek basin.

Recoverable coal reserves in the Main Bituminous and Georges Creek Fields
as of January 1, 1979 are shown by county on the coal fields map of Pennsyl-
vania (Fig. 2.1.1.-7). These reserves are also presented in Table 2.1.1.-]
not only by county but also by thickness category and coal rank, Recoverable
coal is defined as that which can be extracted and marketed. In these estim-
ates it excludes coal less than 24 inches thick and coal that will be lost
in mining (an estimated 37%). Counties having the largest in-place reserves
as of June 1, 1970 are Washington, Greene, Indiana, Somerset, Fayette, West-
moreland, and Cambria Counties, in that order. The northern tier of counties
(Mercer, .Venango, Forest, Elk) has a comparatively small coal reserve.

The principal mining activity has been in Fayette, Allegheny, Westmore-
land, Washington, and Cambria Countjes (see Table 2.1.1.-2}. Much of the
mining in the first four of those counties was in the Pittsburgh coalbed,
whereas in Cambria County mining has been mainly in Lower and Upper Kittanning
and the Lower and Upper Freeport coalbeds. Remaining reserves in the Pitts-
burgh coalbed as of 1970 are shown in Table 2,1.1.-3.

Reserves of strip-mineable coal have been calculated for 16 of the 19
ORBES counties. In the other 3 countjes (Elk, Forest, and Venango) reserves
are very minor, The estimated strippable coal reserves are presented in
Table 2.1.1,-4 and Figure 2.1.1.-8 which show county-by-county reserve estim-
ates. These estimates are based on the amount of remaining coal having 120
feet or less overburden. It is notable that Butler County is the number one
county with respect to reserves of strip-mineable coal, Reserves of strip-
pable coal on an individual seam basjs are presented in Table 2,1,1.-5,

Table 2.1.1.-4 shows the reserves in each of 18 mineable beds and Table
2,1.1.-5 shows reserves for each of the 16 counties of southwestern Pennsyl-
vania on a seam-by-seam basis. In general the coal beds of the Allegheny
Group contain the largest reserves, These include the Brookville and Clarion
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coalbeds; the Lower, Middle, and Upper Kittanning; and the Lower and Upper
Freeport seams. The Waynesburg coalbed of the Dunkard Group also has large
reserves. Areas in which these coal seams are susceptible to strip-mining
can be inferred in a general way from the "distribution and thickness" maps
of Plates 1 through 13 (Appendix II). On those maps the outcrop trace of a
given coal bed is represented by the boundary between a colored area and an
uncolored area (white). Strip-mining will be done within the colored areas
close to their boundary with uncolored areas. Mining will start at the out-
crop and extend into the colored areas (into hillsides) until the overburden
becomes prohibitively thick.

No coal seam in the Pennsylvania ORBES Region is known to have an aver-
age sulfur content of less than one percent without beneficiation (Edmunds,
1972) and thereby classify as "low sulfur” coal. However, some coal seams
in some parts of the region are in the "medium-sulfur" category (1% to 2%).
Other seams which contain more than 2 percent sulfur fall in the "high-
sulfur" coal category. Table 2.1.1.-6 shows the sulfur content by seam of
the strippable coal reserves of all ORBES counties except Elk, Forest, and
Venango. It should be noted that the sulfur data in this table are based
on average sulfur content of coal seams in each county and do not take into
account local areas within which the sulfur percentage may be lower or
higher than the reported value. No published sulfur data are available for
deep-mine coal, but it is expected that the sulfur content of such coal
largely conforms to that of strip-mine coal. .

D. 0il1 and Gas Resources

The distribution of 0il and gas fields in Pennsylvania is shown on Map
#10 of the Pennsylvania Geological Survey (Fig. 2.1.1.-10). These fields
appear in more detail on the Survey's Map #3 (in Appendix III) which also
shows gas storage fields and principal gas pipelines in the region. The
names of oil and gas fields and pools, including ones in which gas is stored,
are all listed on Map #3. More than 50 gas~storage fields are located in the
ORBES Region. These are fields from which gas has been previously extracted
and are now being used for underground storage of pipeline gas from other
producing areas mainly, Gas in these storage reservoirs is available on a
demand basis particularly in winter months when domestic heating is at a
maximum. . -

Reservoir rocks that contain oil and gas are shown in their stratigraphic
position in Figure 2.1.1.-6, A distinction is made in Pennsylvania between
deep production and shallow production of oil and gas. The so-called shallow
production jis from reservoir rocks of Middle Devonian age or younger. As
can be seen on Map #3 and Figure 2.1.1,-10, deep-reservoir gas fields are in
general located in the eastern part of the region, shallow-reservoir gas
fields are in the central part, and shallow-reservoir oil fields are in the
western part. There is a general northeast trend of 0il1-~ and gas-bearing
areas. This trend is more pronounced in easterly areas than in westerly
ones because anticlinal folds which are responsible for the trapping of gas
in "pools" are more pronounced to the east,
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Cumulative 0il production in Pennsylvania through 1976 is 1,289,564,000
barrels (Lytle, 1977). In 1976 the production was 2,950,000 barrels (see
Fig. 2.1.1.-11) about half of which came from the Bradford field in McKean
County outside the ORBES Region. Reserves of 01l in Pennsylvania (1976) are
estimated at 50,563,000 barrels (see Table 2.1.1.-7). Much of this reserve
probably occurs in McKean County.

Cumulative natural gas production in Pennsylvania through 1976 was
9,013,560 million cubic feet (Table 2.1.1.-7), a large part of which was from
the ORBES Region. Figure 2.1.1.-12 shows that gas production in 1976 was
not significantly different from that in 1946. Production was generally
higher in the 1950's than in other decades; peak production in the period
since 1946 occurred in 1954. Proved recoverable reserve estimates of "native"
gas (exclusive of stored gas from other areas) are also shown in Figure 2.1.1.-
12. Except for a decrease in the 1950's, these reserves increased in the
period between 1948 and the end of 1967, and showed an overall decrease from
1967 to 1974. If both native gas and stored gas are considered together,
Pennsylvania's total proved recoverable reserves showed an overall increase
in the period from 1946 through 1975.

E. Other Mineral Resources

Mineral resources other than coal and 0il and gas include limestone, clay
and shale, sandstone, and sand and gravel. These are exploited principally
by open-pit mining although there is some underground mining. A 1976 Mineral
Producers Map of Pennsylvania by O'Neill (Plate 1 of Pa. Geological Survey
Information Circular 54, 1977; in Appendix IV) shows the distribution of
these operatjons and 1ists by county the mineral operations. There is a
clustering of clay mines in Clearfield County and in the Beaver-Lawrence
County area, a clustering of sand and gravel operations in Lawrence, Butler,
Mercer, and Venango Counties (the glaciated area) and along the Allegheny
River valley where glacial outwash deposits are present in the stream bed and
also in both Tow-level and high-level terrace deposits. There are two prin-
cipal areas of limestone mining. One is in Butler and Lawrence Counties
where the high-calcium Vanport limestone (Pennsylvanian) is mined; the other
is along Chestnut Ridge in Fayette and Westmoreland Counties where most of
the siliceous Loyalhanna limestone (Mississippian) quarries are located.
Sandstone operations, which are less abundant, show no particular concentra-
tion in any one area.

Each of these mineral resources js discussed more fully in the following
paragraphs. '

The principal limestone units explojted in the Pennsylvania ORBES Region
are the Vanport limestone of the Pennsylvania Allegheny Group and the Loyal-
hanna limestone of the Mississippian System (see stratigraphic column, Fig,
2.1.1.-6). The Vanport is the only source of high-calcium limestone (90% to
96% CaC03) in western Pennsylvania., It is used as flux stone in the jron
and stee% industry, in making cement, and as agricultural limestone, aggre-

ate stone, and roadstone. The Loyalhanna, on the other hand, is siliceous
?sandy) limestone composed of about half-and-half calcijum carbonate and
quartz sand. It makes good guality aggregate stone that is used extensively as
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base or sub-base roadway material, in making concrete, and as railroad ballast.
An overall view of areas in which the Vanport limestone and Loyalhanna Time-
stone are worked is presented in Figure 2.1.1.-13 (Map #15 of the Pa. Geo-
logical Survey). The distribution and thickness of the Vanport limestone are
shown in detail on Map #4 of Bulletin M 50, Part 1 of the Pennsylvania Geo-
logical Survey (in Appendix V). This is a map showing areas in which the
limestone is either at the surface or close enough to it to be economically
mined by open-pit or shallow underground methods. The limestone is also
present in some areas south of that representing the mineable area, but is
too deeply buried to be exploited. It does not exist to the north where it
has been eroded away, leaving the older underlying rocks exposed. Typical
thicknesses of the Vanport limestone in its workable area are in the 15- to
20-foot range. It attains an uncommon thickness on the order of 40 feet near
Elliott Mills in Lawrence and Butler Counties. The principal reserves of
Vanport limestone 15 feet or more thick are in Butler, Armstrong, Lawrence,
Beaver, and Clarion Counties. Estimated reserves in these counties as of
1964 (0‘Neill, 1964) were as follows:

County Reserves (tons)
Butler _ 13,300,000,000
Armstrong : 3,700,000,000
Lawrence : 2,050,000,000
Beaver 30,000,000
Clarion 20,000,000

| Total 19,100,000,000

In 1976 there were 13 active limestone operations jn the Vanport lime-
stone, two of which were underground mines; the remaining 11 were quarries,
One of the quarries is in Butler County, 3 in Lawrence County, 2 in Clarion
County, and 1 in Armstrong County. There was no quarrying of Vanport lime-
stone in Beaver County in 1976.

The Loyalhanna limestone is accessible for quarrying only in the south-
eastern part of the region where it crops out along Chestnut Ridge, Laurel
Hill, and Negro Mountain anticlines in Fayette, Westmoreland, and Somerset
Counties (Fig. 2.1.1.-13). There are 8 active quarries, all but two of which
are on Chestnut Ridge; one of the others is on Laurel Hill (Somerset County)
and the remaining quarry js on the breached crest of Negro Mountain anticline
near Mt. Davis, the highest point in Pennsylvania (3,213 feet), in Somerset
County. Three of the Chestnut Ridge quarries are in Fayette County and 3
are in Westmoreland County. The main reason for this concentration of Loyal-
hanna limestone quarries on Chestnut Ridge js because that area is closer to
the primary markets for crushed stone to the west than are the Laurel Hill
and Negro Mountain areas,

The thickness of the Loyalhanna in areas where jt is quarried is approx-
imately 50 feet. It is commonly referred to as "blue stone" because of its
bluish-gray color, It is high quality stone for use in road construction,
being classified by the Pennsylvania Department of Transportation (PennDOT)
as Type A roadstone. Reserves of Loyalhanna limestone amenable to quarrying
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are estimated at 47 million tons in the Chestnut Ridge district and 85 million
tons in the Laurel Hill district (0'Neill, 1964). Mo reserve estimates have
been published for the Negro Mountain area.

Clay and shale are used in the Pennsylvania ORBES Region for making -
refractory products, stoneware, and cement. Clay used in refractories occurs
as underclay of coal beds (fireclay) in the Allegheny and Pottsville Groups
primarily. Some of this is plastic fireclay and some is flint fireclay. The
more important clay beds are the Mercer clay (Pottsville) and the Brookville,
Lower Kittanning, Bolivar, and Upper Freeport clay of the Allegheny Group
(see stratigraphic section, Fig. 2.1.1.-6). Shale suitable for making common
bricks, sewer pipe, tile, etc. occurs at several stratigraphic levels in the
Allegheny and Conemaugh Groups. It is more widely distributed than fireclay,
although shale operations are few in number compared to clay operations.

Clay and shdle are mined chiefly by open-cut methods but the number of
underground mines is substantial. The ratio of open-cut to underground mines
is approximately 4 to 1. Clearfield County has about 25 open-pit clay mines
where the Mercer and Clarion fireclays are the principal clay beds. Lawrence
and Beaver Counties have about one-half that number of fireclay mines. The
chief clay beds mined in that area occur in the Allegheny Group. The lower
Kittanning clay is the most important of these clay beds.

Sandstone operations are not extensjve in the Pennsylvania ORBES Region.
There are about a dozen sites where sandstone is worked for the production
of crushed stone and broken stone for uses such as aggregate, construction
stone, sand blasting, foundry sand, engine sand, and riprap. The sites are
scattered through the region. At one locality (West Winfield, Butler County)
sandstone is produced from an underground mine along with the Vanport lime-
stone but at other places it is produced from quarries. The main restriction
on extensive exploitation of sandstone in the region is the lateral vari-
ability of sandstone units, both in quality and thickness. They are prone to
change over fairly short distances from thick-bedded or massive sandstone to
shaly sdndstone. Also, their thickness may change locally from 40 to S0 feet
to less than half that.

Sand. and gravel for commercial use js found jn several types of deposits.
It occurs in the channels of the major rivers (the Allegheny, Ohio, and Beaver),
as low-level terrace and high-level terrace deposits along those rivers, and
in kame terraces, kame moraines, and eskers within the glaciated area, Rivers
in the southern part of the region like the Monongahela, Youghiogheny, and
Kiskiminetas are not sources of this material because they have never been
the sites of glacial outwash deposition T1ike rivers in the northern part of
the region. Sand and gravel is used extensively in the ORBES Region in the
construction industries, particularly in road-building where large quantities
of concrete are used. Although sand and gravel is relatively plentiful,
there are land-use conflicts that significantly reduce the areas in which
this product can be exploited.

The location of sand and gravel operations js shown in Plate 1 of the

Pennsylvania Geological Survey's Information Circular 54 (in Appendix IV),
Numerous operations occur along the Allegheny River valley in Allegheny,
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Armstrong, Clarion, Venango, and Forest Counties. Others are present in the
Ohio River valley in Beaver County, and the Beaver River valley of Beaver and
Lawrence Counties.  Sand and gravel is produced by dredging in some of these
operations where deposits either in the present stream channel or on the "low-
level" terraces are being worked. Where the "high-level" terrace deposits

are worked, open-pit techniques are used. These high-level deposits occur

on terraces about 200 feet above the present streams. The deposits are glacial
outwash material laid down on the valley bottoms, presumably in I1linoisan
glacial time before the valleys had been deepened to their present level.

The deposits of the low-level terraces and stream beds are outwash material
thought to have been deposited in Wisconsinan glacial time on bedrock valley
bottoms that were on the order of 100 feet lower than present ones. The
present streams, in other words, are flowing on alluvial deposits that accumu-
lated to this depth as an abundance of glacial rock debris was being trans-
ported downstream away from glacial sources to the north. A common thickness
of these glacial deposits is in the 50- to 85-foot range. Similar thickness
is reported for the high-level terrace deposits. The quality of the sand

and gravel in the low-level terraces and stream beds is better than that in
the high-level deposits because the lower level (and younger) deposits_are
less weathered.

Another source of sand and gravel are the kames, kame terraces, kame
moraines, and eskers distributed throughout several counties in the area once
covered by glaciers. This area includes all of Mercer County, most of Law-
rence County, and parts bf Beaver, Butler, and Venango Counties. The distri-
bution of these deposits is shown on the Glacial Deposits Map of Morthwestern
Pennsylvania by Shepps (Bulletin G32, Pa. Geol. Survey, in Appendix VI).

Most of the places where the glacial deposits are being worked are jin Law~
rence and Mercer Counties, but several are in Butler and Venango Count1es as
well.

Ground water in the Pennsylvania ORBES Region occurs in both bedrock
formations and in unconsolidated Pleistocene glacial deposits. The latter
deposits occur not only within the glaciated area itself but also outside
it in the form of outwash deposits along the Allegheny, Beaver, and Ohio
River valleys. A generalized map of the Pa. Geological Survey (Fig. 2.1,1.-14)
shows the water-yielding capabilities of bedrock formations in the region,
but does not evaluate the surficial deposits within the glaciated area. The
map indicates that throughout the largest part of the regjon there are bed-
rock aquifers capable of yielding 100 to 200 gallons per minute from wells,
Lower yields, on the order of 25 to 50 gallons per minute, are common in two
counties (Washington and Greene) in the southwestern corner of the state,
Bedrock aquifers with the highest yields (200 to 850. gpm) are available in
the northern tier of counties of the region (Mercer, Venango, Forest, Elk
particularly) and in the Laurel Hill, Chestnut Ridge, Negro Mountain areas
of Fayette, Westmoreland, and Somerset Countijes, The highest water yields
of all come from the permeable, unconsolidated glacial sands and gravels,
Yields up to 2,000 gpm are reported from these,

Within the glaciated area (see Fig, 2,1,1,~14) and Glacial Deposits Map

of General Geology Report G32 in Appendix VI) the thickness of glacial deposits
ranges from a few feet to as much as 400 feet, The deposits are thickest
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 where deep bedrock valleys have been filled, or partly filled, with glacial
drift. Some of the drift is relatively impermeable till and some is very
permeable sand and gravel. [t is the sand and gravel beds that are the good
aquifers. For the most part, sand and gravel deposits occur along valleys
whose dominant orientation is northwest-southeast. The glacial map shows
these deposits collectively as kames, kame moraines, kame terraces, and eskers
of either Wisconsinan or I1linoisan age.

There are also outwash deposits that have been transported beyond the
glacial boundary and deposited on the bedrock floor of the Allegheny, Ohio,
and Beaver valleys. As explained in the section dealing with Sand and Gravel
Resources, this type of deposition occurred at two different stages, first
in I1linoisan glacial time and later in Wisconsinan glacial time so that these
outwash deposits are now found at two different levels. The earlier deposits
(I11inoisan) occur about 200 feet above the present streams and are known as
the "high-level" terraces; the lower ones occur in the bottom of the present
valleys and are knowrr as the "Tow-level" terraces. The thickness of these
deposits at both levels is on the order of 50 to 85 feet. The present streams
are flowing on these deposits and not on a bedrock floor. Industrial plants
along the Allegheny and Ohio valleys obtain ground water from wells drilled
into the valley-bottom deposits. Some communities also obtain part of their
water supply from that source. In the Pittsburgh area, this flow of ground
water through the Wisconsinan outwash sand and gravel is popularly known as
Pittsburgh's "underground river."

Bedrock aquifers are primarily sandstones in the 20- to 40-foot thick-
ness range although locally they may be as thick as 80 to 100 feet, or even
as much as 300 feet in the case of the Pocono Formation. The better aquifers
occur in the upper part of the Mississippian System and in the Pottsville
Group of the Pennsylvanian System. These aquifers include the Pocono sand-
stone (Mississippian) and the Connoquesnessing and Homewood sandstones of the
Pottsville Group. There are also good aguifers in the Allegheny Group,
particularly in the lower part. Areas in which a given aquifer is productive
depend in part on its position with respect to depth below the surface. The
optimum position is one below drainage level, that js, below the level of the
deepest valiey in the area but above the zone of brackish water and salt water.
Another factor that governs the quality of an aquifer is its permeability,
Sandstcnes in the Pennsylvanian System typically show lateral variations in
permeability so that a given sandstone aquifer may yield quite different
amounts of water from place to place.

A generalized evaluation of bedrock aquifers in the ORBES'Regidn is as
follows:
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Counties where Aquifer

Bedrock Unit Yield from Wells (gpm) Occurs
Median Range
Dunkard Group ~
Greene Formation 2 1 to 35 Washington and Greene
Washington and 2 1 to 70 ! "
Waynesburg Formations
Monongahela Group 1 1 to 50 Washington, Greene; parts
of Allegheny, Fayette,
Westmoreiand
Conemaugh Group 10 2 to 200 Allegheny, Beaver, Butler,
Armstrong, Westmoreland,
. Fayette, Jefferson,
Indiana, Somerset, Clear-
field, and Cambria
Allegheny Group | 35 5 to 500 Beaver, Lawrence, Mercer,
' ' Butler, Clarion, Arm- '
strong, Jefferson,
_ Indiana, Somerset, Clear-
. field, and Cambria
Pottsville Group 35 5 to 500 Lawrence, Mercer, Venango,
Forest, Clarion, Elk,
Jefferson, Clearfield,
Somerset, Fayette, and
Westmoreland
Mississippian System ?. ? to 1,000 Mercer, Venango, Forest,

Pocono Formation Elk, Somerset, Fayette,
: and Westmoreland

(see Figure 2.1.1,-6 for stratigraphic positions)

It is noted that, in general, the better bedrock aquifers occur Tower
in the stratigraphic section and that they are present in the northern counties
of the region at suitable depths for them to be good aquifers, It is the
south-southwesterly dip of strata in the region that causes these more per-
meable formations to be too deep (in the salt-water zone) in the southern
counties but at shallower depths and within the fresh-water zone in the
northern counties. An exception is in the southeastern counties of Fayette,
Somerset, and Westmoreland where anticlinal folds cause the aqu1fers to be
shallow enough to be in the fresh-water zone.

The evaluation of bedrock aquifers on a stratigraphic basis as presented
above can be related to water-yielding capabilijties by area as Figure 2,1,1.-
14 shows. Relatively Tow yields of 26 to 50 gallons per minute in areas
depicted 1in purple color are found where aquifers occur principally in the



Dunkard and Monongahela Groups. Higher yields of 101 to 200 gpm in the wide-
spread area of orange-red coloration occur mainly in Conemaugh Group aquifers,
and the highest yields from bedrock aquifers of 201 to 859 gpm in the green
areas are present where Pocono, Pottsville, and Allegheny aquifers occur.
Water yielding capacity data in Figure 2.1.1.-14 and those in the above eval-
uation do not match because Figure 2.1.1.-14 shows the median-yield range of
that formation within an area having highest yield whereas the above figures
are those for all aquifers within the various stratigraphic units represented.
It should also be pointed out that Figure 2.1.1.-14 does not show areas where
the highest water yields of all occur (2,000 gpm or more), namely those where
permeable, stratified glacial deposits are present.

Further information on ground water may be found in publications by Poth
(1973, 1974), Newport (1973), Gallaher (1973), Schiner and Kimmel (1976),
%arsw§11 and Bennett (1963), Lohman (1938, 1939), Leggette (1936), and Piper

1933).

F. Seismicity

Seismic activity in eastern United States has been studied recently by
the U.S. Geological Survey in cooperation with the U,S. Atomic Energy Commi-
.ssion. One result of the study is a seismotectonic map showing major tectonic
features, the location of epicenters of earthquakes having an intensity of
ITT or higher on the Modified Mercalli scale, and areas of seismic activity
classified according to seismic activity level and structural control (Hadley
and Devine, 1974). Figure 2.1.1.-15 is a portion of the tectonic map pub-
lished in that study. It shows that western Pennsylvania lies within two
tectonic provinces, the western part of the Central Appalachian Fold Belt
and eastern part of the Findlay Arch which is the northeast branch of the
Cincinnati Arch. There are no major faults shown in the ORBES Region of
Pennsylvania, although faults of less than major extent do occur in the south-
eastern part where the most pronounced folds are located (Chestnut Ridge anti-
cline, Laurel Hill anticline, and Negro Mountain anticline), and in the north-
east (Clearfield County) where folding is less pronounced but minor faults are
common. In the central and western part of the region faults are virtually
unknown and folds are very gentle, particularly in the west where folds
die out and a gentle, fairly uniform southeasterly dip away from the crest
of the Findlay Arch prevails,

Figure 2.1.1.-16, also from the Hadley and Devine report, shows that two
epicenters of earthquakes of MMIII or higher occurred in the Pennsylvania
ORBES Region in the period from 1800 to 1972. Those earthquakes were minor
ones in the MMIII to VI range. An earthquake of intensity III is so mild
that many people do not recognize it whereas one of intensity VI js felt by
all yet damage is slight, meaning that damage is restricted to such things
as fallen plaster and broken chimneys., Figure 2.1.1.-16 has sejsmic frequency
contours plotted on the basis of the total number of earthquakes of intensity
greater than MMIII per 10,000 square kilometers. The contours are numbered
4, 8, 16, and 32, thus some areas are ones of low seismicity in which there
have been between 0 and 4 earthquakes per 10%km2. Other areas have a fre~
quency between 4 and 16, and between 16 and 32, The ORBES Region of Pennsyl-
vanja falls entirely within the 0 to 4 frequency category, Data on which
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Figure 2.1.1.-16 is based were obtained from the Environmental Data Service
of the National Oceanic and Atmospheric Adm1n1strat1on, and from the Dominion
Observatory, Ottawa, Canada.

Another result of the U.S. Geological Survey study was the delineation
of seismic-activity areas. These areas were determined on the basis of (1)
seismic frequency or areal density of epicenters, (2) maximum epicentral
intensity, and (3) structural control of epicenter distribution. Five levels
of seismic activity and three categories of structural control were used.
The ORBES Region is categorized by activity level 1, the lowest level of
seismic activity. At that level structural control is not relevant, meaning
that there are no geologic structures (faults) with which seismic activity
- might be associated. -The closest areas where more intensive activity is indic-
ated are in northeast and southeast Ohio where areas of activity level 2 are
present, meaning that earthquake frequency is in the 8 to 32 per 10%kme range,
but no earthquake of maximum epicentral intensity greater than VI has occurred,
The closest area to the east where areas of seismic activity levels 2 and 3
occur is in southeastern Pennsylvania, western Maryland, and the eastern West
Virginia panhandle. At level 3, earthquake frequency is from 8 to 32 per
104kmé and at least one earthquake of epicentral intensity VYII or VIII is
recorded. An earthquake of intensity VII does considerable damage to poorly
built or badly designed structures, and one of jntensity VIII does great
damage to poorly built structures and considerable damage to ord1nary sub-
stantial buildings. ,

A geologic explanation of these two more seismic areas to the west and
east that border the area of low seismicity in western Pennsylvania is given
by King and Zietz (1978). They have jdentified a major northeast-trending
lineament in the basement rocks under the Appalachian basin extending from
New York to Alabama (Fig. 2.1.1.-17). This lineament was identified by
aeromagnetic mapping principally, with additional data from regional gravity
surveys. King and Zietz think that the lineament marks the southeast edge
of a stable crustal block. The northwest edge of that stable block is marked
by a parallel, seismically active zone extending from New Madrid, Missouri
to the St. Lawrence River valley. The ORBES Region of Pennsylvania lies
within the stable block, and the two seismic areas to the southeast and
west lie within less stable zones that are probably related to deep-seated,
geologically old strike-slip fault zones in the basement rocks. The only
two areas of level 5 seismic activity in eastern United States include the
New Madrid site in Missouri and the Charleston area in South Carolina.

Those are areas that have experienced earthquakes of intensity IX or higher
(great damage, buildings shifted off foundations) and in which seismic fre-
quency is greater than 64. The Attica area of western New York (Fig. 2.1.1.-
15) is one of seismic activity level 3 (earthquake frequency between 16 and
32 and at least one earthquake of intensity VII or VIII). Attica is con-
sidered part of the seismic belt that extends from New Madrid, Missouri to
the St. Lawrence River valley.

There are 5 stations that monitor seismic activity in Pennsylvania, all
operated by the Pennsylvania State University (Fig. 2.1,1.-18). Two are
in western Pennsylvania at Erie and Beaver. The other three are at State
College, Millersville, and Abington (near Philadelphia), These are part of
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a network of seismic stations that form the Northeastern U.S. Seismic Net-
work. Quarterly bulletins of seismicity of northeastern United States have
been issued since March, 1976. No Pennsylvania ORBES Region earthquakes
are reported in these bulletins for the period from October, 1975 through
December, 1977. .

2.1.2. CLIMATOLOGY
2.1.2.1. CLIMATOLOGIC CHARACTERISTICS
A. General

The ORBES Region of Pennsylvania has a humid, continental-type climate.
Prevailing westerly winds bring most of the weather disturbances from the
interior of the continent, but coastal storms occasionally affect the weather
of the region. The topography of the Allegheny Plateau locally influences -
the weather. Rugged terrain causes considerable variation in the freeze-
free season, it being considerably shorter in northern counties than in
southern counties. Latitudinal difference between the northern and southern
sections has a climatic effact.

The ¢limate of Pennsylvania is summarized in a publication by Daily
(1971). Local climatoloyical data are available from the Environmental
Science Services Administration ~ Environmental Data Service at Asheville,
North Carolina and from the National Oceanic and Atmospheric Administration
Climatologist at the Pennsylvania State University.

B. Precipitation

Mean annual precipitation in the Pennsylvania ORBES Region is about
41 inches; the range is from 35 inches to 47 inches (see map, Fig, 2,1.2,-1),
The greatest amount of precipitation occurs in the southeastern mountainous
section in Somerset, Cambria, Westmoreland, and Indiana Counties; the least
amount occurs in the central-west part, in the Ohio Valley area of Beaver
County. Precipitation data for the 1941-1970 period from 36 weather stations
throughout the region are presented in Tables 2.1.2,.-1 and 2, At Pittsburgh,
in the period from 1872 through 1976, the mean annual precipitation was 36,15
inches. At the same locality the mean annual precipitation ranged from a
high of 43.38 inches (in 1950) to a low of 26.79 jnches (in 1963) in the
40-year period from 1937 through 1976 (Figure 2.1.2,-3), Precipitation is
fairly well distributed through the year, although larger amounts usually
fall in the spring and summer than in other seasons, July is generally the
wettest month and February the drijest. Winter precipitation is ordinarily
3 to 4 inches less than that in summer. Mean monthly precipitation at Pitts-
burgh between 1872 and 1976 was at a maximum of 4 inches in July and minimum
of 2.36 inches in November (Fig. 2,1.2.-2). At Ebensburg in Cambria County
precipitation was 11.6 inches in June, 1972, the month in which. Hurricane
Agnes occurred.
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Rainfall amounts of both one-hour duration and 24-hour duration that can
be anticipated in a 2.33-year return period have been estimated (Pennsylvania
Department of Environmental Resources, COWAMP report Study Areas 8 and 9,
1975). Figures 2.1.2.-4 and 5 show by means of rainfall lines (isopluvial
lines) the expected amounts in the ORBES Region. On the basis of these maps
the greatest rainfall of one-hour duration (between 1.4 and 1.5 inches) is
likely to occur in Indiana and Armstrong Counties. Greatest rainfall of 24-
hour duration in a 2.33-year return period is likely to occur in the south-
eastern section in Somerset, Fayette, Westmoreland, Cambria, Indiana, and
Armstrong Counties where values range from 2.4 to more than 2.8 inches. With-
in these southeastern counties the greatest local concentration .is indicated
in southern Somerset County where the highest terrain of the region occurs.
Maximum amounts of precipitation at various intervals (1, 2, 3, 12, and 24
hours) recorded at 23 different stations in the region are presented in Table
2.1.2.-3.

Occasional dry spells may persist for several months in the region.
They are not confined to any particular season. During these spells monthly .
precipitation may be less than one-quarter inch.

Prior to industrialization, the pH of rainfall was governed primarily
by the carbon dioxide content of the atmosphere (300 ppm). Based upon this
concentration and the equilibrium of carbon dioxide dissolved in water, a
pH of 5.7 can be "back-calculated" as the pH value of rain unaffected by
man's activity. Acid raipfall is currently a "hot issue" in the Northeastern
United States. Emissions of sulfur dioxide to the atmosphere are believed
to be the reason for pH measurements less than 5.7. Kane (1974) measured
a pH range of 4.1 to 5.8 on precipitation events seven m11es north of down-
town Pittsburgh He reported, from a comparison of free H™ content with
total H* content, that Pittsburgh precipitation is a weak acid solution.
Kane's ca]cu]ated pK values, ranging from 4.39 to 7,53 with an average of
5.56, further support this conclusion. Gelburd (1977) measured the pH
spectrum of individual raindrops from six precipitation events in Pittsburgh.
He detected a pH range of 3.9 to 5.0 among the individual drops of all six
events. The "drop average" for each of the six events was found to range
from 4.3 to 4.7. .

C. Temperature

The average annual temperature in Pennsylvania ranges from about 479 in
the north-central Plateau to 579 in the southeastern part of the State. Al-
though precise data for the ORBES Region are not available, the average annual
temperature within it is probably about 500, The average summer temperature
in the region is near 700; the average winter temperature about 30°, Figure
2.1.2.-19 shows for Pittsburgh the average monthly temperature, and also
the average daily maximum and minimum temperature on a monthly basis, Temp-
eratures above 9009 occur on the average of 10 to 20 days per year in the
region. Northern counties have fewer days with such temperatures than
southern counties. Freezing temperatures occur on the average of about 100
days. Below 0° readings have been recorded from November through April,
January mean minimum temperatures range from 159 to 259; January mean maximum .
temperatures are in the 350 to 439 range. In July mean minimum temperatures
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are in the 529 to 65° range and mean maximums in the 800 to 879 range. The
distribution of July and January mean maximum and minimum temperatures through-
out the region is shown in Figures 2.1.2.-6, 7, 8, and 9. These isothermal
maps show that the coldest areas are in the northeast (Elk, Forest, and

Venango Counties) and the warmest areas are in the southwest (Greene, Wash-
ington, Allegheny, Beaver, Butler, and Lawrence Counties). :

At Pittsburgh, in the period 1969-1976, the total heating degree days
(based on a temperature of 659) ranged from a high of 6,336 to a low of 5,282.
The total cooling degree days in that same period ranged from 855 to 358.

D. Thunderstorms and Tornadoes

Thunderstorms average between 30 and 55 per year. They occur mostly
in the summertime and account for most of the summer rainfall. At Pittsburgh
there was a yearly average of 37 thunderstorms in the decade from 1968 to
1977 (Figure 2.1.2.-18). The greatest number in this period was 43 in 1974;
the least number was 28 in 1969. _

Although hurricanes rarely affect the area, tornadoes do occasionally
occur. An average of 5 to 6 tornadoes are recorded annually in Pennsylvania.
June is the month of highest frequency followed closely by July and August.
The southwest plateau area is one of the three principal ones for such storms.
The other two areas are the extreme northwest and the southeastern Piedmont,
The most destructive torpado activity in the State occurred in the ORBES
Region in southwestern Pennsylvania on June 23, 1944, On that date, there
were three tornadoes that killed 45 persons, injured 362, and caused more
than $2 million property damage. Figure 2.1.2.-20 is a map showing areas
in eastern and southern United States affected by tropical storms that
caused destruction between 1901 and 1955. It is noted that there is a north-
easterly trending belt of such storms through West Virginia, Pennsylvania,
and New York, and also a western "bulge" extending across Lake Erie and
adjacent -parts of northern Ohio, southeastern Michigan, and Ontario, Canada,

E. Flooding

Floods may occur in any month. They occur most frequently in March and
April, but heavy rains may produce a flood in any season, In winter, heavy
rains combined with snowmelt may cause flooding, Local flooding sometimes
results from ice jams during a spring thaw, particularly along the Allegheny
River. Localized thundershowers may also cause severe flash-flooding., Floods
are expected at least once in most years. At Pittsburgh, flood stage is
expected on the average of 1.3 times per year, based on the long-term record,
Years in which major flooding occurred on the Allegheny Rjver are 1865, 1889,
1892, 1905, 1907, 1910, 1913, 1936, 1942, 1947, and 1964; on the Monongahela
River in 1888, 1907, 1918, and 1936; and on the Ohio River in 1907, 1936,
1942, and 1954 (Dailey, 1971). Hurricane Agnes which caused major flooding
in eastern Pennsylvania in 1972 did not so affect the ORBES Region in the
western part of the State. Construction of several flood-control dams in
the Allegheny River and Monongahela River systems in the last two or three
decades has alleviated damaging floods considerably although the threat still-
exists as evidenced by the Johnstown flood of 1977.
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F. Snow

Winter storms most commonly move northeasterly through the area. When
temperatures are low enough snowstorms of considerable magnitude may occur,
Some storms drop as much as 30 inches of snow as did the November, 1950
storm at Pittsburgh. Annual snowfall has a wide range from one locality
to another and from one year to another. Mountainous areas in the northern
part of the region may receive more than 100 inches in a year whereas lower-
lying and more southerly areas may receive less than 10 inches. A map of
the average annual snowfall in the region is presented in Figure 2.1.2.-10.
At Pittsburgh the mean annual snowfall in the 24-year period from 1953 to
1976 was 45.3 inches; the range was from a low of 16.6 inches in 1974-75 to
a high of)82 inches in 1950 in the period between 1937-38 and 1975-76 (Figure
2.1.2.-12). ‘

Measurable snow generally falls between November 20 and March 15 in the
region, but snow has been recorded as early as the beginning of October and
as late as May. The largest monthly amount usually occurs in December and -
January, but at Pittsburgh it occurred in January and February in the 1953
to 1956 time period (Figure 2.1.2.-13). The greatest amount of snow from a
single storm usually comes in the month of March.

G. Growing Season (freeze-free season)

Altitude is an important control of the growing season. At the higher
altitudes the growing season is shortened because of a greater potential for
frost in the early fall and late spring, The growing season in the region
ranges from a low of about 115 days in Elk County in the northeastern part
to a high between 175 and 180 days in parts of Allegheny County in the south-
western part (Figure 2.1.2.-11). The southernmost parts of the region do not
have the longest growing season nor does the most northerly part in general '
have the shortest growing season. This is because of the hilly terrain in
the south where nocturnal cooling is effective in valleys, and the ameliora-
ting influence of Lake Erie in the north, especially in the northwestern
counties closest to the lake (Mercer and Venango). The average length of
the growing season in various parts of the region as depicted by the "iso"
lines in Figure 2.1.2.-11 can be misleading. At specific locations there may
be considerable departure from the average. For example, at Somerset (Somerset
County), in a 33-year period the growing season averaged 134 days, but the
range was from 86 to 171 days.

H. Wind

Prevailing winds in the region are from the west-southwest., As cyclonic
storms move through the area wind directions may change through the 360 degrees
of a circle, but the direction of the wind that blows the greatest percentage
of the time is west-southwest, i.e., it is the prevailing wind, Monthly
wind data from the weather station at Greater Pittsburgh ajrport for the 10-
year period 1968-1977 are plotted in Figures 2.1.2.-14, 15, and 16. In
figure 2.1.2.-16 resultant wind direction for each month in that period is
shown by means of directional arrows. Resultant wind jis the vector sum of
wind directions divided by the number of observations, There was a 35-degree
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variation in the direction of resultant monthly winds in the 10-year period,
from 280 degrees (west-northwest) to 245 degrees (west-southwest). The
prevailing direction, or the average of the resultant monthly winds, was 260
degrees (west-southwest). The more northerly resultant winds (276 and 280
degrees) occurred in February and May and the more southerly ones (245 to
266 degrees) occurred in the remaining months of the year. '

The maximum wind speed at Pittsburgh since 1953 was 58 miles per hour
in February, 1967. That, too, was a west-southwest wind (260 degrees). Max-
imum wind speeds represent the fastest one-minute value observed.

I. Fog

Heavy fog is defined as fog that reduces the visibility to one-quarter
mile or less. The QRBES Region is subject to such fog. Cold air drainage
down the slopes ipto valleys frequently leads to the forming of early morning
fog; particularly during the cooler months.

Fog data from Pittsburgh (Greater Pittsburgh airport) are plotted for
the period 1968-1977 in Figure 2.1.2.-18. The number of days of heavy fog
ranged from a low of 9 to a high of 28. The average number of days per year
of heavy fog in that 10-year period was between 20 and 21,

J. Clear Days

A clear day is one during which the sky cover is between 0 and 3 on a scale
of 10. At a value of zero there are no clouds at all and at 10 the sky is
completely overcast. At Pittsburgh in the 1968-1977 decade the number of
clear days ranged from a mimimum of 47 to a maximum of 75. The average number
of clear days was between 59 and 60 (Figure 2.1.2.-17). '

2.1.2.2. 'AIR POLLUTION POTENTIAL , g

A. Basic Meteorology

Holzworth (1972) has made a study of the potential for air pollution in
the United States, and has produced a map showing the total number of fore-
cast-days of high meteorological potential for such in a 5-year period
(Figure 2.1.2.-21). This map shows that in the ORBES Region of Western
Pennsylvania the number of forecast-days is in the 15- to 25~day range.

B. Teknekron Data

Nieman and Mahan (1978) examined the impact of long-range transport of
air pollutants from Ohio and West Virginia upon Pennsylvania's air quality,
It was determined, by examination of meteorological data, that the first
and second most frequently occurring persistent winds were directed toward
Western Pennsylvania from Ohio and West Virginia. On the average, these wind
conditions occur at most locations approximately thirty times or more per .
year., Analysis of June 1974 -~ August 1977 air quality data revealed that the
24-hr, TSP (total suspended particulates) standard was violated 33 times at
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the Sharon-Farrell Site (Mercer County) while the 24-hour sulfate standard
was violated 7 times at the same location. Long-range transport conditions
"...were either confirmed or deemed probable for 63% of the days on which
either of these standards was exceeded. Long-range transport from the south-
west and the south predominated, although dates were also found with trans-
port from the north-northwest, the west, and the south-southwest." Analysis
of air quality data from Monongahela Valley monitors #3 (Washington County)
and #5 (Fayette County) revealed long-range transport conditions on 38% of
the days when the secondary 24-hr. TSP standard was exceeded and 33% of the
days on which the sulfate standard was exceeded. On the dates of standard-
excursions 46% of the extremely persistent winds came from the southwest,
39% from the west, and 15% from the south.

2.1.3. SOILS .
2.1.3.1. SOIL TYPES AND DISTRIBUTION
A. General

Soils are important from the standpoint of agriculture, vegetation,
soaking up of rainfall and snowmelt, disposal of domestic wastewater by
means of septic tanks and seepage beds, slope stability, and for the disposal
of industrial and municibal wastewater by spray irrigation and ridge-and-
furrow spreading.

Soil is composed principally of weathered rock material, organic matter,
and water. It is derived from the physical and chemical alteration of
parent bedrock, alluvium, and glacial deposits. Soil characteristics are
determined by such factors as the nature of the parent material, topography,
climate, plants and animals living on or in it, and time. Thin soil generally
develops on steep slopes and thick soil on gentle or flat slopes including
flood plains and flattish upland areas. Colluvial soil is that which has
moved downslope to an "out-of-place" position.

B. Classification

Soils vary in color, texture, structure, and degree of compaction,
Color is affected by the parent material, leaching and oxidation of minerals
in the soil, organic matter, and vegetation types. Texture refers to the
size, shape, and abundance of constituent particles., A textural classifica-
tion delineates such types as sand, loam, and clay, and various combinatijons
of those. Texture is an important property as it affects the permeability
of soil. Soil structure refers to the manner in which discrete particles
are arranged and held together as an aggregate, Different soijl structures are
described as crumb, granular, blocky, columnar, and platy,.

Soils are generally classified in "soil serjes" according to thejr pro-
perties. They are placed in varijous series on the basis of profile char-
acteristics determined from cores. Names appiied to soil series are names
of towns or physiographic features (such as the Monongahela Valley terraces).
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Soil series are generally mapped at a scale of 1:20,000 or larger. Smaller
scale regional mapping is done to.show the distribution of "soil associations"
which are groupings of soil series. The General Soil Map (Figure 2.1.3.-1) is
a soil associations map of the region. It is adapted from an "Environmental
Resources Inventory of the Pittsburgh District" of the U.S. Army Corps of
Engineers. It is useful in making general comparisons of soils in the study
area but not for planning specific land uses. Soil interpretations for
wastewater disposal suitability are based almost entirely on the soil series
category. Soil associations ordinarily contain one or more major soil series
and at least one minor soil series. Soil series in a given soil association
may also occur in another association, but commonly in a different pattern,
that is, with different proportions of the series that compose the association.

C. Mappin

The accompanying General Soil Map (Figure 2.1.3.-1) produced by the U.S.
Army Corps of Engineers (1976), shows soil associations that occur in a con-
sistent, defined geographic pattern. Each association normally consists
of a few major soils and several others that are less extensive, The name of
an association is derived from the soil of greatest areal extent. As may
be noted, major soils in one association may occur in one or several other
associations.

Soils within one association are closely related geographically but may
differ widely in their properties such as slope, depth, texture, or natural
drainage. Because of such differences, the soils within the association may
vary in their suitability for agricu]ture and/or non-agricultural use. A
general soil map such as this is adequate only: for the purpose of gettwng a
broad, overall picture of relative conditions across a county or region but
not for specific selection of sites or for design purposes,

The .best and most recent state and regional soil maps were utilized in
compiling the General Soil Map. The table, Soil Properties and Limitations
Affecting Selected Land Uses (Table 2.1.3.~1) lists and describes major soils
in each association. For the soils of the region, it summarizes their .
natural drainage and physiographic position, their texture and soil profile,
slope range, depth to rock, and seasonal high-water table, permeability,
engineering classification, and use limitations. The major soil Timitations
for most engineering and agricultural uses in the project area are steep
slopes and seasonal wetness. The wetness problem is most often caused by
fragipan which is a dense, firm layer at varied depths that in effect causes
a high-water table, normally during the spring months. Shallow soils general-
1y are associated with steep slopes, These two factors, steep slopes with
their associated thin soils and seasonal wetness, combine to impose severe
“restrictions on most uses other than those assocjated with forestry recreat-
ion and wildlife,

Soil association maps are available for 12 of the 19 counties in the
ORBES Region (Allegheny, Armstrong, Beaver, Butler, Clarijon, Clearfield,
Indiana, Jefferson, Lawrence, Mercer, Venango, and Westmoreland), Some maps
are in color, some in black and white, Most of them are at a scale of about
4 miles to an inch. Others are at 3, approximately 5, and approximately 8
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miles to an inch. Accompanying each map is a brief description of soil
associations in the county. The available county soil maps and descriptions
of soil associations are included in Appendix VII.

2.1.3.2 SOIL SUITABILITY FOR WASTE DISPQSAL
A. Methods

A Comprehensive Water Quality Management Plan (COWAMP) study of the
Upper Allegheny River basin (Study Area 8) has been undertaken by the Pennsyl-
vania Department of Environmental Resources. The following information on
methods of disposal of wastewater, and on the evaluation of soil for waste-
water disposal is from a preliminary draft copy of a 1975 report of that
study.

The "no-discharge" policy of the Federal Water Pollution Control Act
Amendments of 1972 has resulted in a great deal of recent interest in land
disposal of wastewater and treatment process residues which may contain
viruses, bacteria, antibiotics, hormones, nutrients, herbicides, fungicides,
pesticides, heavy metals and toxic chemical compounds. Successful land dis-
posal is dependent on the ability of the soil to remove these substances
without contamination of ground and surface water.

Land disposal of wastes has been practiced for centuries through use of
privies, cesspools and septic tanks. Basic elements of a standard septic
tank - seepage bed system are depicted in Figure 2.1.3.-2. Waste effluent
from the home enters the septic tank, a watertight steel or concrete con-
tainer which removes solids from wastewater so that effluent from the tank
will be transmitted more easily through soil. Suspended particulate matter
in the sewage settles and accumulates as sludge in the bottom of the tank.
Anaerobic biological decomposition of organic matter in the sludge reduces
its volume and releases methane, carbon djoxide, ammonia and soluble organic
compounds. A scum of solids also forms at the water surface; both sludge
and scum accumulations should be removed from the tank periodically to pre-
vent overflow into the disposal field. Effluent from the tank is disposed
of in a seepage bed consisting of one or more trenches partially filled with
gravel. Drain pipes are placed on top of gravel along the Tength of each
trench, then earth is filled into the surface. Drain pipes allow effluent
to flow into the gravel trenches where it discharges evenly into the soil,

Where physical conditions (i.e. slope, soil, etc.) are not conducive to
a standard septic system, the Department of Environmental Resources will
permit use of alternative methods such as an elevated sand mound, a sand-
lined trench, an oversize area, or a method devised for shallow placement

areas. These alternatjve methods must be designed by a registered professional
engineer, and must be used with extreme cautio%. d 9 ' PY ona

Spray irrigation, a relatively new method of disposing of municipal
sewage effluent in the United States, has been used in Europe for centuries;
however, spray irrigation, (or a modification, rjdge-and-furrow spreading)
has a respectable history of use in the United States by the food processing
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industry for disposal of seasonal wastes.

In any system for renovating wastewater through spray irrigation, sewage
generally is pretreated to remove suspended solids. The effluent is then
pumped by pipeline to forested and agricultural areas where it is sprinkled
onto land surface. In the forest, nutrients (predominantly nitrogen and
phosphorus) from the wastewater are cycled and recycled through trees, leaves,
other vegetation, and the forest floor. Nutrients from water sprayed on
agricultural areas are taken up by plants which eventually are harvested.

As remaining wastewater seeps through soil into the groundwater reservoir,

a certain amount of renovation takes place, thus, plants and soil act as

- a natural filter for the effluent. If the system is properly designed and
operated, high-quality water is recharged to the groundwater reservoir.

This renovated water can then be drawn up through wells to supplement natural
groundwater supply, or eventually be discharged to rivers and lakes.

Sludge is the solid phase by-product of physical, chemical or biological
treatment of wastewater. As it comes from the treatment-plant processing
stream, solids content is low (less than 5%), so sludge usually is dewatered
to increase the solids content and reduce cost of ultimate disposal., Treated
sludge may be landfilled, incinerated, or spread onto the land surface.
Untreated sludge (under strict control) may be sprayed directly onto land
surface in agricultural or forested areas similar to the spray irrigation of
effluent.

The major residues of coal-fired power plants include: (a) fly ash,
(b) bottom ash (defined as bottom ash and boiler slag), and (c) flue gas
desulfurization (FGD) sludge resulting from the removal of sulfur dioxide
from the combustion gases. In the Pennsylvania ORBES Region most coal ash
disposal sites are located in ravines or basins with deposition depths rang-
ing from 200 to 300 feet. The land consumed for disposal ranges from 240
acres (for a 1,000 MW plant with 10-yr, 1ife, operating @ 70% 1.f.) to 1,000
acres (for a similar plant with a 30-yr. life) (Bern, 1976), Perhaps the
most outstanding disposal location within the study area is the Little Blue
Run Valley site in Beaver County. This 8.2 million cubic yard, man-made
impoundment accommodates the wastes of the Bruce Mansfield plant and was
named one ‘of ten outstanding engineering achjevements of 1976 by the National
Society of Professional Engineers, This site and other industrial waste
disposal sites of the Pennsylvanja ORBES Region are listed in Table 2.1.3,-2.

B. Site Suitability

Land disposal of municipal wastes is permitted through the Pennsylvania
Department of Environmental Resources which sets standards for all sewage
disposal facilities in the Commonwealth. Table 2.1.3.-3 summarizes important
criteria and standards for land disposal of wastes as established by DER,

It has been determined in the COWAMP study that in 16 counties of the
Pennsylvania ORBES Region a small percentage of the land is sujtable for
spray irrigation and sludge disposal (Table 2,1.3.-3), This is probably also
true of the other three counties (Clearfield, Cambria, Somerset) for which
such data are not yet available. Because of the low percentage of area



suitable for conventional septic systems alone, areas suitable for septic
tanks includes both alternate and standard systems (Table 2.1.3.-4). Areas
suitable for only standard septic tank disposal systems closely coincide
with those suitable for spray irrigation and sludge disposal.

The generally negative results of soil-suitability evaluation in the
study area point out the need for thorough site evaluation before design-
ing a land disposal system. In addition, if large-scale spray irrigation of
treated effluent is considered as an alternative to other methods of waste-
water treatment and disposal, a close look at current standards, controls,
and criteria may be required.

Coal ash and FGD sludge disposal sites should include a stable founda-
tion, control programs for groundwater and surface water contamination, and
slope stabilization by revegetation. Fly ash and bottom ash sites may cover
a wide variety of topographic situations. In some instances the residues may
_ be pumped to the final disposal site without further processing. In ravine
or slope site disposal the material must be handled as required to maintain
the structural integrity of the area. In some ravine operations, fly ash
and bottom ash are mixed to optimize the shear strength characteristics of
the fill. Moisture content of this material is carefully controlled and
vibratory compactors may be-employed. Several proposed sites are consider-
ing mixing dry fly ash with FGD sludge in ratios needed to lower the result-
ant moisture content for the maintenance of structural stability.
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“TABLE 2.1.1.-1

Recoverable coal reserves of Ponnsylvanla over 24, 28, and 36 Inches thick by counties and rank as of Janvary 1, 1970
. {millions of short tons).

Recovorable reserves over 84 loches thick Racoverable resorves over 38 inches thick Recoverable rocerves over 38 toches thick
High- Mwd.- Low- Somle High- Med.- ' Low. §eml- Righ. Med.- Low- Semd-
: vol. vol. . wol an-~ ’ vol. vol. vol. s~  An- - wol. vol. *vol. sn-  An-
FiELD Total  bituml bitumi- bitumi- thra~ Anthrs- Tolal bitumi- * bituml- bitumi- thra- thra- Total  bltumi.  bituml- bituml- thra- thra-
COUNTT? > 84" nous  pous nous  clte cdie > 88" nous nous pous ¢cite it D> 38 nous nous pous  cite cite
MAIN BITUMINOUS AND GXIORGES CREEX FIELDS .
Allegheny  ...ioevass 830 830 - - - - 930 080 - - - - 200 200 - - = -
Acroutrong  (...ee0u.n 1,£00 1.200 - - - - 1100 ° 1100 - - - - 830 830 - - - -
Beaver ....ivanenne. 630 80 - - -, - 850 . 330 - - - - 200 200 - - - -
Blale ,....vveesnnns - 8 3 -, - ) - 7 8 - - 3 - 8 1 - -
1,100 - - - - 860 860 - - - - 370 370 - - - -
- 560 840 - - 1.000 - 400 600 - - IN - 180 230 - -
13 8 - - - 13 '} 4 - - - 0 [} [/} - - -
- 120 - - — 83 —- 33 - - - 3 - 3 - - -
620 - - - - 430 450 - - - - 80 80 - - - -
150 150 - - - m 180 530 - - —_ 80 23 [} - - -~
R - 15 - - - ] - 9 - - - 8 - [} - - -
Elk .....ooiiitll 140 140 - - - - 110 110 - - - - 49 48 - - - -
Favotte .....n0uttilt '2500 2000 500 - - - - 3,100 1700 400 - = = 1100 830 370 - - -
Ireens Liiiiieeeeie. 4500 4500 — I - 4000 , 4,000 - - = - 8700 8300 ° - -~ - =
Indlana 42000000000 £1100 1600 800 - - - 1700 1300 400 - - - 830 470 160 - - -
eenon  (..iiieaua. 1.100 1,100 T - - - 880 880 - - - - 200 260 - - - -
WIPETIO® Lueiseraans 160 180 - - - - 150 150 - - = - T ™ - - - -
McKean oiiiveevians 130 130 - - - - 08 08 - - - - 5 3 - - - -
GOt e 110 110 - - - - 81 83 - L - = 81 21 - - - -
Somenet (.......... 5,000 -~ 1,000 10600 ~ - 1 - 800 ~“ 800 ~ - 670 ~- 340 330 - -
Vensngo ..... 120 120 - - - - 81 81 - - - - 7 7 - - - -
Wahington ., 4,300 4,300 - - - - 3,800 3.8 - - - - $.600 2.600 - - - -
* Westmoreland ,..,,..- £.200 1,700 500 - - - - 1,000 1.8500 400 - - - 1,300 1,000 280 - -~ -
Field Totels ....... 87,000 31000 4,000 1800 - -  £3,000 17,000 _3,000 ° 1,400 - - 19,000 8.800 1.300 860 - -

From Edmunds 1972



TABLE 2.1.1.-2

tn-place Coal Reserves of Pennsylvonia by Counies
as of Janvary 1, 1970 (Millions of short fons)

Remaining
Minimum Mined out in-place
Field thicknes and lost Toserves
County induded to 1/1/70 1/1/70
MAIN BITUMINOUS AND GEORGES CREEK FIELDS
Allegheny ....... ceeeeas eerenenees 187 1.800 1,400
Armstrong ..... cneeeseracecanan e " 430 3300
BCAVET .eiivcessacnsceciascenencs 147 34 2500
Blaif L..cccinecevccnseccccnaatan.. 187 15 43
Buder ......c... cacecessconns veeas 147 230 3,400
Cambria ..... cereceniiosesaioeseens 187 1,500 3,900
Cameron .....e.vens seeeeceranaas . " 2 59
Centre ......... cecaas ceessaenvans . " 140 370
Clanion, ..i.cccecesessoceasaarsnoces 190 1,900
Cearfiedd .tooveeaeen. cecesesereaee .. 680 3,300
Clinton .....c.cen.... eveceeieees 40 75
D 2 1 2 - 100 460
Fayette (not specified but 24' or Jew) 2300 5,500
GIoene tiveivieieiranatacccecnanns 18° 610 8,500
Indiana ........... ceeeeerieraaee 7 900 5,400
Jefleson ............ eeeanan cviees 7 - 430 2,500
Lawrenee .......... e cerecaes L o 44 - 740
McRean ..ocovvvnnnnnns eeereninn.. 187 1 420 |
Meroer .o.nen.. et - 1o " 390
Somerset ............ tevecane cerene L 610 - ‘5,500
Venango ...ieeecnieriainreniacnnnas s . 17 380
WashingloD . .ceveverernernennnnanns - 1,600 8,900
Westmoreland ....iienvennniiaaaaa. - - 1,800 4,600
Total cuerennernenennnnns RIGEBELA 14,000 64.000
TABLE 2,1.1.-3 '
In-place Reserves of the Pitsburgh Coal as of
: January 1, 1970 (Millions of fons)
Remaining . Remafning
in-place reserves - in-place reserves
. over 14 in. over 28 in.®
County (millions of tons) (millions of tons)
Alleghany ettt 36 . 36
ATIOSHODE  tec.vevacceasacannceansacconnnee 10 10
Baver L..eiiiiiiiiiiieiiiiciicenannn. Exhausted Exhausted
Fayette . .cveeveevecanes tecesscsscssoracus 19- 19
Greene ..oiciieeercirnsoscascaasanscoccenns 3,700 3,700
Indiana ... ciiieiveiiana. testaseas cesenseans -5 5
SOmMETICL . ceivverennranincansnns careeneaas .11 3
Washinglon .....cccconencancsacans ceieee. 3200 3,200
Westmoreland ........... cassene tecesranane 140 140
Total for Pa. ......... erereeaans e 7000 7,100

® Over 999, of the rescrves over 28 inches thick are also over 42 incha thide
Figures are younded to first two digits (or fimst-digit if 9 million or k:n) Figures
do not add to total duc to independent rounding.

From Edumunds, 1922



TABLE 2.1.1.-4

Estimated sirippabla coal reservas of 16 southwestern Pennsylvania
counlias, Janvary 1, 1968, by seams (thousands of short fons).2

Rempzining coal in

place with
overburden
Remaining coal In = to 15X average
Remaining coal in place with 0-120 seam”
. " place_with 0-]120 {eet of overburden  thicknes less 209,
- Coal Seam feet of overburden lem 20% mining lon mining loss
Washingtoa .......... . 76100 © 60500 34,700
Waynesburg ...... ee-. 188,400 150,700 71,500
Sewidkley .......e.e.. . 22500 18.400 9,500
Redsioge ............. 65200 . 52200 20,100
Pituburgh ........... . . 72000 57,600 - 37,900
Brush Creekt ........ .o - 1000 800 00
Mahoning ............ 5900 4700 - 2,000
Upper Freeport ....%... 596,800 477,300 . 194,500
Lower Freeport ....... $12,000 259,600 99,800
Upper Xitanning .... 154300 . 128,500 46,700
Middle Kiwanning .... 145900 116,300 " 41900
Lower Kiuanning .... 306,000 244,300 89,900
Clarica® ........... eee 95900 76,400 30,200
Brookvill® ........... 142,700 114,200 46,100
Upper Mercert ....... #4200 : 27,400 11,300
Lower Mercer. ........ 29900 ’ 24000 8.300
Quakertown .......... 800 600 . - 200
| ShArom .cceneieenceen. . 22900 1830 7.000
Toal ...... eenaen L. 2272500 1,818,200 . 752,300

3 Adipied from Table A62 of The reserves of biluminous coal end lignite for strip
" mining in the Uniled Siates, U. S. Buraau of Mines, Information Circular BS31.

?Refared 10 a3 "Upper Clarion™ in Table 59 of U. 8. Bureau of Mine report.

¢Revived from Table 59 of U. S. Bureau of Mines report by adding “Lower Clarion™
tonpage from Clarion County aad subtracting “Brookville” tonnage from Clarion
County. .
¢ Revised from Table 59 of U. S. Buraau of Mina report by adding ~Brookville™ ion-
. bage froma Clarion County and “Homewood™ tonnage from Lawrence County.

From Edmunds, 1972 '



TABLE 2.1.1.-5

Estimated sirippoble coal reserves of 16 southweslern Pennsylvania
counlies, Jonuary 1, 1968, by counfies ond seams (thousands of shor fons)!

Remaining coal
in place with
overburden = to

Ave Remaining coal in
place with 0-120
feet éf overburden 15X average scam

scam Remaining coal
thick. in place with

County ness 0-120 feet of less 209, mining thickness, las
Seam (inches) overburden - Joss 20% mining loss
Allegheny Co.
Redstone ........ 39 30,900 24,700 9,600
Pitisburgh ...... 63 7,800 6,200 3,900
Upper Freeport 68 9.500 7.500 5200
Toual ........ . 48,200 38,500 18,700 .
Armstrong Co. :
Pitsburgh ...... 66 5,000 4,000 2.500
Upper Ereeport .. 38 94,400 75,500 28,700
Lower Freeport .. 41 42,900 34,300 14,100
Upper Kittanning 32 , 18,700 15,000 4,800
Lower Kittanning 38 55500 44,700 16,100
Total ......... 216,900 123500 66,300
Beaver Co.
Brush Creek ..... 36 - 1,000 800 300
Mahoning ...... 42 5,900 4,700 2,000
Upper Freeport . .* 42 50,900 40,700 17,100
Lower Freeport .. 36 11,100 8,900 - 3,200
Middle Kittanning 36 4200 3,400 1200
Lower Kittanning 42 6.500 5200 2200
Towal ......... 79.600 63,700 26,000
Butler Co. . )
Upper Frecport .. 4} 125,300 100,200 41,100
Lower Freeport .. 43 52,000 41,600 17.900
Middle Kittanning 32 ) 75200 60,200 22,300
Clarion ......... 48" 54,400 43500 18,700
Towal ......... 306,900 245,500 100,000
.Cambria Co. i
Upper Freeport .. 36 22000 17.600 6,500
Lower Freeport .. 35 19,300 15,400 5,400
Upper Kituanning 37 23200 18,600 6,900
Middle Kittanning 35 1,400- 1.J00 400
Lower Kittanning 39 26,500 21,500 8,400
“Towal ......... 92.800 74.200 22,400
Clarioa Ca.
Upper Freeport .. 48 26.700 21,400 9200
Lower Freeport .. 48 28,400 22,700 10,400
Middle Kittanning 35 6,500 - 5200 1.800
Lower Kittanning 3§ 57,000 45,600 16,000
Clarion (“Upper
Clarion™) ..... 235 41,100 32,900 11,500
Brookville
(Lower
Clarion™) ..... %4 53,500 43,000 14,600 -
Upper Mercer
(Brookville™) 41 23200 18,600 . 7,600
Total ......... 236,700 189,400 71,100
. (continued)
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Table 5 (continued)

Remaining coal

Ave. ' Remaining coal in in place with
scam Remaining coal place with 0-120 overburden = to
thick- in place with fect of overburden 15 X averagescam
County ness 0-120 fcet of less 209, mining thickness, Jess
Seam (inches) - overburden Joss 209, mining loss
Clearficddd Ca.
Upper Freeport .. 38 40,800 32,600 10,800
lower Frecport ., 28 ) 83,700 67,000 25500
Upper Kittanning 36 ) 47,400 37.900 13,700
Middle Xitunning 34 39,100 31,500 10,600
Lower Kittanning 37 70,500 56,200 20,800
‘Brookville ...... 44 12,500 14,000 ' 6.200
Towual ........ . 298,800 239,000 87,600
Fayette Co. )
Waynesburg RRTS - 44 41200 33,000 14,500
Sewickley ....... 51 - 14,200 11,400 5,800
Pitsburgh ...... 85° . 4,00 3,300 2,800
Upper Freeport ., 42° 62600 50,100 21,000
Toul ....... . 122,100 . 97,800 44,100
Greene Co. .
Wayneburg ..... 62 53,400 42,700 . 26,500
Sewickley ....... 54 8,700 7.000 3,800
Pittsburgh ...... 76 T 8200 . 6,600 5.000
Towal ......... 70,300 56,300 35,300
Indiana Co. -
Pillsburgh ..... . 700 600 400
Upper Frecport .. 44 52,000 41,600 18,300
Lower Freeport .. 40 22.000 17.900 7200
lower Kittanning 38 . 20.200 16 200 6,200
Toual ......... . 93,300 76,300 32,000
Jeflerson Cao. L
Upper Freeport .. 87 43,500 34,600 12,800
Lower Frecport .. 40 . 29,100 23,300 9,500
Lower Kittanning 30 28,200 22,500 6,800
Brookville ....... 39 29,200 23,400 9,100
Toul ......... 129,800 108,900 38,000
Lawrence Co.
Upper Freeport .. 42 2,400 1,900 . 800
Lower Freeport .. 42 8,700 - 7000, 2900
Middle Kittanaing 36 19500 - 15,600 5,600
Lower Kittanning 36 2100 1,700 600
Homewood ...... 42 9.000 7,200 3,000
Upper Meroer .20 42 2,000 1,600 700
Lower Mercer ... 42 1,700 1,400 600
Quakertown ..... 36 800 600 200
Toul ..t...... 46200 37,000 14,400
- (continued)



‘Table 5 (concluded)

Remaining coal

Ave. Remaining coal In in place with
scam Remaining coal place with.0-120 overburden = to
thick- in place with feet of overburden 15 X averagescam
County ness 0-120 feet of  Jess 209, mining thickness, laxs
Sam . (indbey) overburden Joss 209, mining los
Mercer Ca.
Brookville ...... 48 42200 33,800 16,200
Lower Mercer ... 34 28,200 22,600 7.700
Sharon .......... 38 22,900 18,300 7.000
Toul ......... 93,500 74,700 30,500
Somerset Ca.
Redsione ....... 41 9,600 7,700 3200
Pitsburgh ...... 41 . 9,500 7,600 3,100
Upper Freeport ... 40 38,100 30,500 12200
Lower Freeport .. 34 ° 14,400 11,500 3500
Upper Kittanning 41 - 65000 - 52,000 21,300
Lower Xitanning 41} 38,900 31,100 12,800
Total ......... 175,500 140,400 56,500
‘Washington Ca, .
Washington ...... ‘57 76,100 60.900 34700
Waynesburg ..... 41 93,800 75,000 . 30,800
Redstone ....... 35 7200 5,800 2,000
Pitsburgh ...... 65 27,300 21,800 14.200
Towal ......... 204,400 163.500 81.700
Wastmoreland Co. . .
Redstone  ....... 38 11,700 . 14,000 5300
Pitsburgh ...... 79 9,400 . 7500 -5,900
Upper Freeport .. 48 28,800 23,000 11,000
Toal ......... - 55700 44,500 22200
Grand Touwl 2.272,500 1,818200 . 752,300

1 Unpublished data from U. S Bureau of Minex

From Edmunds, 1972
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TABLE 2.1.1.-6
Estimoled slriippoble cocl reserves of 16 southweslern Pennsylvania
.counfies, Janvary 1, 1968, by seam and sulfur confent (thousonds of shor fons).3

Low Mcdium High
T Sulfur* Sulfur® Sullur®
San ‘ ‘ (©-1%) (1-2%) (over 2%)
Washinglon .eeecveneciennnanss = - _ 34,700
Wayneburg ceceeecenccecionccas = - 71,800
Scmdnlcy R - 9,600
Redstone  ........ “ieeeas ceecnas = 12,800* 7500
Pitsburgh  ..ceveiecninnnn.. N 32,500 5,400
Brush Creck,cceveccensaciennenay = - . 300
Maboning . coueeneaviiiunnnne. = Co - 2,000
Upper Freeport ....... vemann e = 52,800 < 141,700
Lowes FICLPOM ceruracannrnnanes = 60,600° 38,400
Upper Kistanning vovveeevanneees =~ " 21,300% 25,400
Middle Kittanniog «.euennseness = - . 41,500
Lower Killanning ...eeeeeeees =~ 28,4004 66,500
ClBOT® veeeseeeinnrearaanianee = 18,700 11,200
Brookville* ... ....... | S, ~ -— 46,100
Upper Mesam® .oeeeiieniinnnens = - 17.600
Lowet MOOT ceeecenenscnonnnn - — 8,300
QUIKEIIOWE cveeacaccacneenaas == - 200
Sharol ...ccececccccsiaccrvacan - 7.000% -
Toul ........ ceranenn U 229,100 523,200

*Adapted from Table A64 ol The rescrves of biluminous coal and lignile for strip
mining in the United States, U. S. Bureau of Mines, Information Circular B5S1.
'Bucd oa the everage “is received® sulfur content of ach sam for ach county.,
. The entire tonnage ol ecach seaam for cach unty i unx-ncd to the sulfur atcgory
am'cspondmg to that sexm’s avevage sulfur content ia that councy.

*Refared 1o a3 “Upper Carion™ in Table 61 of U. S. Burcau of Mina report
¢Revised from Table 61 of U. S. Bureay of Mines report by adding “Lower Clarion”
nnage from Claricn County 2nd suburacting ~“Brookville™ tonnage from Clarien
County.

? Revised Brom Table 61 of U. S. Bureau of Mines report by adding “Brookville™ ton-
nage from’ Clarion County and "Homewood™ tonnage from Lawrcnce County.

¢ Allegheny and Somanet Countieg,

? Allegheny, Armsurong, Fayetie, Somenet, Washington, and Westmoreland Countics.
* Allegbeny, Cambria, Cearficdd, Indiana, and Somerset Countiew

*Bave, Butla, Clarfield, Indiana, Lawrence, and Someaset Counties.

» Somenar Cousty.

B Beaver, Cambria, and Somenet Countien

“ Buter County. .
*» Maor County. . From Edmunds, 1972



Reserves

Production
. Cumulative b3
1976 1975 Change to 12/31/76 1976 1975 Change
. Penna. Grade 2,887 3,132 -8 1,288,944 49,975 4?~.377 +5
“
—~2  Corning Grade . 63 .67 -6 620 588 651 -10
So
"8 ,
:: TOTAL OIL 2,950 3,199 -8 1,289,564 50,563 48,028 +5
Natural Gas . .
Liquids 69 65 +6 ) 446 s15 -13
(1,000 bbls.)
- Shallow 76,632 . 72,620 + 6 e cam P e
Deep 13,342 12,152 +10 - - — ——
5F ~
"é TOTAL GAS 89,974 84,772 + 6 9,013,560 1,651,898* 1,682,460* -2
Stored Recoverable Gas 512,861 . 596,324 ~-14
*Stored Recoverable Gas Included . From Lytle, 1977
TABLE 2.1.1.-7 Production and reserves of oil and gas in
.Pennsylvania
-
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From Pennsylvania Departmen.t of Environmental Resources, COWAMP report, 'Study.Area 9 (197."

Yonthly Mean Preeqpirnting - Tnchos (Recorded 1941-1970) i
1 Vinter Iy sSpring Suemar Fall
Veathar Statiea County Jan.|Feb.[March{ Avarnpe{April] MaylJuncfAvernge] July| Aus.l Sepc. Avcr:&lt Oet.iMav, {Nec. |Average {Anoual

Pettahargh AP VSO2 jAllegleny 2.7912.3313.60 1 2,91 13.40 {3.631).48] 3.50 §3.84£3.1512.52| 3.17 ]2.52{2.4712.48] 2.40 36.23

ftisburgh Clty SWOiA)legheny 2.6112.29]3.58 | 2.82 §3.44 13.391).74, 3.59 13.78]3.1812.%) 3.06 12.4712.4902,3521 2.49 36,22

tonis lock ) AMlegheny 2.9172.59{3.73 | 3.07 13.83 13.6913,89| 3.80 {4.1313.b512.681 3.48 12.8212.90(2.74] 2.22 39.36

Kecspart Allegheny  12.6112.25013.40 ] 2.75 13.41 13.6313.81} 3.61 3.7113.3402.57 ] 3.20 12.2912.5212.43{ 2.41 33.97

Sruceton Allegheny 12.6712.30{3.38 | 2.28 13.43 13.6204.241 3.77 14.1913.96/2.79{ 3.51 }12.4212.5912.60{ 2.53 37.82

acnoyville 2SE Dax|Arsatrong  [3.0512.78]3.72 | 338 le.09 [4.2703.96] .08 le.aals.zslynz) 3.83 [3.2205.29]2.96] 3.04  l42.60

irtanaing Loek 7 [Avmstyong 12.9212.73 ).63 3.11  13.87 14.0613.511 3.4 13.9613.5912.92 3.49 12.9423.0502.991 1.99 40.32

[Sepamore 1S Arwmatyoag 3.0412.5913.82 | 3.18 13.91 4.47713.23{ 4,03 {&.3083.73{3.25 1.76 3.2113.331).06( 3.20 42,34

Mhiterburg Arnstrong 3.0A12.68]3.56 | 3.09 13.90 14.0614.020 2,99 14.3413.6313.35 3.70 13.06{).24{).07} 3.12 A).75

rord Clty 4S CaM Atmsirong 2.7612.4813 46 1 2.89 [3.70 }4.0643.78] 3.82 14.26(3.8102.98}1 3.68 [2.98 2.89' 2.66¢ 2.84 39.74

[Schenley Llozk $ Armstrong 2.8812.6514.00 | 3.18 13.87 [3.9213.71] J.8) 3.9613.5602.56 ] 3.46 12.2412.9012.30{ 2.842 35. 26

Katrone Lock & Armscrons  (2.78(2.4703.61 | 2.9 (3.8 [3.78(3.81{ 3.30 [«.2003.6702.90] 3.32 f2.76l2.79(2. 64l 2.22 39. 00
m.‘.:."'""f LiD  [Beaver 2.6602.2613.8 | 2.97 13.60 13.73{3.371 3.56 [a.0003.3602.70 ) 3.29 {2.6202.64{2.42] 2.3 3%, 36
Reaver Falls Aesvar 2.5112.1503.20.f 2.58 {3.18 13.66{3.621 3.48 13.79(3.14!2.48 | 3.20 12.70!2.4912.29} 2.49 I8
povell _ ifaystte 2.82p.32 13.35 ) 3.89 13.26 {3.9903.83} 3.88 la.2703.33/3.07] 3.39 z.Aslz.u 2.681 2.6% 39.01
Linsontovn | NE Tavette 2.9602.0303.65 | 300 [3.62 la.2ela 28] 2,03 39703630 3.08| 3.38 lz.u'z.silz.n 2.7% !Lo‘os
Conuellaville 3 Tavette 2.7312.2813.46 | 2.84 {3.68 14.30{4.02 4,00 ja.31l3.8903.23] 3.8 2.59!2.7& 2.231 2.¢9 40,07
unfluence 1XW ray;c:- 13.20612.8213.95 1 3.31  13.7% l4.0614.32] 4.04 14.38]3.98{3.121 3.89 12.772{2.57{3.20] 2.98 12,87
Pavaesburg 12 Creene .7 z.z-s 3,561 2% 13.34 Ja.1203.84) 3.8 Ja.asly. srl2.e5 ] 3.2 12.esl2.6302.540 2.33 38. 5%
b r eensboro Lock 7 _|Creesa _12.7712.33)3.54 | 2.88 3.4 |3.7603.95] 3.91 J4.48f3.93)3.00)-3.99 l32.40:2.6312.56 -2.53 l38.%0
Mardon Center 2SE  !lIndfane 3.43/2.9816.03 § 3,47 J&.23 jo.600s.04] &.32 j4.38|4.n013.22 3.9). J.]S;J.S'J 3.441 3.37 £%.32
rerkaide Tndlams 3.0212.62{3.51 | 3.08 13.94 14.284s.00f 5,06 14.76{3.7813.08! 3.27 :.9113.:1 2.934 y.05 42.22 }
MYairsviile GENE _ |Tndfans 3.6302.1504:17 | 3.865  14.37 [#.2914.77] 4.64 l4.38 t.ﬁ 3,231 410 :.19‘3.55 ).561 3.46 £7.38
Fiayovilie 35t Vaahington 12.8312.3813.57 | 2.92 ,3.64 ;4.1213.68] 3.81 l...zs 3. 4A x.oal 3. 60 2.59!2.73 2.541 2.62 38.39
Fharleros < junshiapeon  12.7912.3503.72 § 2.93  11.66 [3.8313.43) 3.6) 13.98)3.45{2.9) | 3.43 z.n!:.n 2,631 2.63 37.95
esty \estaareland|3.1412.5203.80 | 3.7 a3 {e3703.80] .20 5.0 3.99 :t.ml 4.0 ).u;:.u 3.07] 3.19 u.n___ﬂ}
tow_Stencon Vestenreland13.1002.6413.63 1 3,12 3.5 |4.1o|3.n 3.0 |a.0s8le. 00130641 3.7) :.u!z.n 2.87) 2.8) 40.49 |
nora ' Vestmoreland 12.4712.2113.30 - 2,72 l3.36 !)‘u 3.500 .59 13.estaealz.02] 3,97 la.e0la.s2]2.35] 2.40 -{36.35 |
- y - d
Mandersrift Vestmorelsnd {7.70{2.4813.55 1 290 13.73 13.93la.oaf 3.90 a.2703.69l2.821 3.39 3.oxi2.n 2.661 2.82 _ 139.69 |
. 2.28;2.49]13.63 ! 300 L.n '4.0113.90] 3.88 . 4.2113.6412.95 | 3.60 2.76;2.89[2.76! 2.80 39. 84 '

verage
.

Table 2.1.2.-1 Monthly mean precipitation-at 30 weather stations in ORBES region
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From Pennsylvania Deéartment of Environmental Resources, C

8 (197%)
PONTILY KEAN PRECIPITATION-IHCHES (RECOROED 1941-1910) \ AL
rOANER umey ey rea. | wancn DOURT arn | wy | wee [Seme] axt | awe. [ seet. [emmee| ot | rov. | oec. [PAL

BRADFORO 4N RYS.' MeIEAN 2,931 2.8¢ L 2.97 ;ZN | A3 ] e 4.29 - 4.1 3.54 .l.ll'l 4.04 3.4 4.16 3.13 3.87 | 44.64
BAALFORO F.AA AF, ‘ MoKEAN 3.17| 2.e3 3.45 3.13 3.19 4.20 3.8% 3.94 4.29 3.38 ’.4‘C 1 3.10 3.1-6 3.56 3.01 . 3,24 | €2.18
'f‘-‘i 1HE HeKEAN 3.23] 2.01 3.67 3.2 4.14 4.71 | 4.7 4.34 4.9$ 3.70. 3.84 4.2 3.4 3.78 ?.XG 3.45 | 45.78
mARREN memen | 21| 2.40 EE A RRCN WK RURS PRURS IR s v | 8 e |sn [0 | 3|
MOADVILLE 1S curon | 2.09) 248 | 332 ?.as s 420 | 423 | 4ce 4.5 3.11:" 3.00.f 376 | 367 | 550 | 2.08 | 3.34 | 4220
JuEsTon 2a tRaroro | 2.58 | 226 | 3.08 | 269 | 3.75 | 408 | 393 [3.e2 | 3.es | 3.23 | 304 | 330 | 302 |3as |2a | 201 |ma
FRALIN vowoo | 2.08( 233 | 392 | 296 | 3.08 [ 4.22 [ 3.08 399 | s40 ] 332 [ 300 | 360 | 307 | 3.3 [ 2.6 | 3070
TICESTA 25E DAM FOREST 2.98} 2.6 3.46 3.0 | 4.17 4.56. 3.80 4.17 4.33 3.32 3-!5 3.5¢2 3.32 3.%0 2.94 3.25 1] 2.13
CLARICN 3SW CLARION 3.02] 2.67 3.5 3.09' 4.08 4.33 |.3.08 4.9 4.51 3.47 2.92 3.87 3.12 3. 2.1 3.2 :41.93
RIDGEARY ﬂJ( 2.72 2.40 3.4 Z.'Bl 3.86 4.43 3.80 4.03 4.89 l.62 3.22 3..01 2.92 .3.27 2.82 3.00 | 42.07
GAEEAVILLE HERCER 2.7194 2.28 3.2% ) 3.94 4.04 4.05. C.D'l 3.?4 3.4 2.8% §.33 3.23 ~3.25 2.82 3.00 | 39.38
FARRELL - SHAROH MERCER 2.641 2.18 2,93 2.58° | 3.4 3.83 3.&3 3.63 3.5% 3.47 2.“ 3.13 2.82 2.81 .46 2.83 | 35.04
ADX CASTLE IN unperce | 270|232 | 326 | 278 | 341 301 |33 f3ee | 4o | 3 | 2m | 32 |2 208 (2.0 | 261 |34
AVERAGE 206 | 248 | 333 {208 |35 a2 {399 |aoe | a3 | sae|sm s.68 |30 [3a 2 | sufaam

* Stations in ORBES region

Table 2.1.2.-2 Mbnchly mean precipitation at 7 weather stations in ORBES region.




From Technical Paper No. 15, U.S. Weather Bureau, 1956
in Pa. DER, Cowamp report, Study Areas 8 and 9, 1975

Town County 1 Ar l 2 Hu! ) Rrsl 6 erl 12 Ars 6 Rrd
Butler Jutler 1 1.30 ] 2.70 ' 2.85 |31 |y 3. 86
Rochester eaver 1.53. 1.30 2.32 3.03 3. 21 3.21
Ford City Dam Arustrong 1.69 11,97 2.14 2.)9 2.96 3. 92
[Vandergrift Vestoogrejan 1,89 1.89 1.89 1.92 2,07 2.90
Indfana Ind{ane 2.12 1 2.22 ) 2,40 | 2.8) I).&? £,12
Istrongstown Ind{ana 1.87 1 2.36 ] 2.64 | 3.28 }).27 4.12
Murrysville Vestmnrelsnd | 1.30 ] 1.84 J2.18 § 2.37 | 2.48 3.2
Creensburg Vestmoreland | 1.57 | 2,26 .29 2,48 IZ.?S 3.56

navell Vestworeland .57 2.27 LN 2.77 l .1 J.13
Pittshbucph City | Allegheny 2.09 | 2.29 2.38 .33 2.53 3.6
P4ttsCurgh Allegheny 1.7 ] 2.12 J2.38 | 2.45 | 2.93 3.14
Hashington Vashington 1.80 | 2.485 [3.12 3.48 13.58 4.16
Charlerod Vashington 1.30 | 1.33 Ja.81 § 2.2y |3.14 2.53
Connellrville Fayette 2.21 2.92 2.92 2.94 3.47 4.08
fonflvence Dam | Fayette 1.5 1 2.96 l1.86 {2.22 [3.09 1 3.22

Tove County t Rour | 3 Wes. | ) Mew. | 12 Wes. ] 20 wre.
M nivtine Croviard . .23 3.1 3.39 (35"
Hitusvtlle Cravioed 1,09 T 2.33 3.4 3.4
oungsvilla Verves 1.73 1.1 1.93 2.38 3.13

candte ' Varten 1.40 1,34 t.3s | 2.8 2.13

el (1614 Verres 1.20 2.40 1.7 3.0 3.2¢

candlin Yenange 1.8 1.41 2.62 2.07 3.

Ir1onests Bom Torese 1.63 1.8 1.68 1.34 2.72
Yactenvilte Yorese 2.18 1.17 L1 .20 3.41
Ksne HeLasn 1.8 1.9 1.9 .99 3.3
*Suthgtc NeSoan 2.14 168 1.83 3.12 §.42
(dgway : 313 1.33 1.0 2.06 | 261 3.82
iClsrfoe Clacfon 1.4 1.0 2.4 1.3 3.8
Pacter's Landtag | Clattoa 1.8 2.0 1.8 .13 3.1
1lens ¥tlls Jeffarsoa .08 2.30 .33 3. 48 3.89
Punysatsvaey Jettecswn | 121 | 3.0 1.07 3,21 3.32

*Not in ORBES region

Table 2.1.2.~3 Maximum awmount of precipitation
at various intervals
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TABLE 2.1.3.-1
SOIL PROPERTIES AND LIMITATIONS AFFECTING SELECTED LAND

USES

[ DEPTH TO %
y \ oot HANT SZASONAL 4l FCREES FAJOR SIA;
SATAL DPALRACT 4
suovg bEPTR TO p PERMEABILITY 3/ 5 =3
SOIL SRS AXD PRUSICCRAZILC TEXTURL ANL/OR SATIRE OF_SOIL FIOFILE ROCK HIGH JATER (inch 2 cassuricaTios WELLINGS OOL SRS AGRICLTELE
4 v 29 = PARGE 2/ P inches per (Suyfgca Layer SEPTIC TARK SANTTARY wity IMDUSTRIAL AKD (Cultivated
:‘”‘1' I SUZFACE SUBSOIL UBSTRATY {Pezgent} (Feez) Feet) ur ontyl FILIIR PICLDS . LAK SpEwy YSE PARKINC LOTS czops) LEVARES
TCw SITT Toem BT Tosm Red thale and 3- 20 T.5- 3.0 & 7.0 - 6.0 WL, G or CX Favera Savers Hoderate Volerate  SI1ght 1o Toderaca to ESTTs 68 Taveratic (opoatarky 47 15
haly) * i
(shaly) (very shaly. s{ltstona v, £, . . woderats severs cropland. pasture and {dle lasd.
. r.8.4 Shaly and sceep soils mafoly im
woodland.
[ernaead Foor BiTe Tow BITLy <oy Teslnated sllty - 5 Tov o1 0.5% @, Sevare Severs Sevarn Severs Severa Savere Developed oo sights of old, shaliow
Gate platas) c:-y :r-d siley {Dec. -Junu) pv v v v vt v Slactal lakes.
clay loas .
TOECIT Socashat poot Ly mer—y STy <Toy Tinineted sT1E7 2+ 6 o 535 - 1.5 0.08 WL, G. or ¥ Severe Severe Severe Severe Severe Wodarate Tolls formed in laks plata dcposita.
(Cplands) clay and siley (perched, Below 12 in. ' v v.u v, u,f o sevess Cleared srces cainly used for
. clay losa Dec.-Fay) depth M pasture axd hay; scme small gratas,
corn and grapes. Voodlots contain
— gak, serar raple, ezc,
[xgeang Poderately vall 3lc icas Loaa to clay Toan €IIT 2-6 10~ 1.5 - 3.0 .66 - 2.0 ML Sovere Savere Hoderata Hoderats  Moderscs Hoderate 801l contains a strongly developed
(tplancs) 1cea (perched, (0.2-0.6 in che ' v v v '] v ragipan -  dense, very firm.
HNov. -May) fragipan) bricele (vheo éry) layer that
severely restrices peserTazica of
., 2¢ vater,
f o ypoisx4 s‘:..\,s.; povr LIt Toim Tiley clay 5;-417 Mty % - 15 3 -0 0.57- 1.3 0.06 - 0.1 L, G Severe Bavere Bevera Severe Severa Moderate 1oped vn broad, upland
(Colands) ::.n (m-; :V:Z :‘;:: ép-u::ds P v v v.f.s v, v.e zope and beacbes.
< shaly’ ct. -May,
shale
f=>=2a22) Tell ¢ratned Cressily SITE Very gravelly  Water-sorted 0 - 20 10+ (23 5.5 - 8.0 ML, 84 or C1 Slight to Severe $light to Stight to Sliaht to Siight to Boils foreed oo glacisl outwash
(Uplande loum ailt losm sand and gravel wmoderate (scepage) moderate woderata  woderate un;eru- platne.
a 2 A . 2
f=rventd Vell dreined Toaa Cravelly sandy Grevel and sansd 2 - 12 10+ L3 2.5~ 0.0 ML, CL S1ight Severe $light Sitghe 81135t to Slignt to
loan, clay lesn with soma fines (secpage) Doderste woderate
L 4.
feedsiand Vel! doained Toe= Clay tosa Channery sandy 0 - 12 Y5 - 4.0 T0-12.3 5.7 - 0.6 W, @ Severe Savere Severe Moderate  Slight to Moderate Toncalns a fragipen laver as cepths
(Gplanes) losn over sand- épuc:M.) in n;m fragte P v v v.. coderate v rangizg from 20 to 33 1nches.
stone ec. -Apr . pan layer v
EIRX weil Erstned Slit josa 511t lom Very flagay 3 - 20 1.5 - 3.0 None 2.0 - 6.0 w, L Severe Slight co Sevare Moderate  Hoderate Severs Surface ey contain nuawrous roch
Uy lands) (flegey) silty clay loss T.. ®oderate .8 s to severe r.d,e fragmenss. The voluze of fragmests
over -;u.m- . v, tncreases vith depth.
or sandstons
bedrock
DEZALD “eil drained 4 'y 5 - -
i1 Zratna Fine saady Tioe sandy Sindsione bed SIS0 73 3 6.0 - 20.0 M, of, M. Severe Fevera Savers Bevato Todesate Severs
Cptande) losa (stony) losa (very rock e o o e o severe i
jose . . . . o sever ot
Rz Losacahat poof 310¢ 1cam Eite o T - 25 [ A o T a2
(Cptands) (ehenmeer) Lrery cnannery) ‘:‘;:"h:;s ?'.‘ufh; 0.2 Ga, WL, o G LTS overe ‘!':-: 0 :-‘-r- )::J:r:l: :-ve < ST %es (iaalpan-
R B . . . evere e
Poc.-May) _ frexingy layer u
TANEST Poderately wail 5ilc loaa Sttty cla STicy clay loam P T g
@ylande) Toas? €147 T ey 0 - 15 3+ 1.5 2.5 0.06 - 0.6 ., CL Scvers Tevers Tevere Todetets  Foderate *Trehr ©o TS rrTerrar ey
éper::mi. ;n the N PV V.. v.. to severe wodeTate 20 to 30 foches. Sotls have
Clirin Vil ¢raioed Site 1 3 3 acA2r Lopipan_layer .2 formed in coltuvial masccial
Cotases) te foe Taasy <ty Bilecone wd 8- 65 1.3 -3.0 3 0.6 - 2.0 WL, CL, ar G4 Scvere Sovers Severs Severe  Hodevsts . folluviel saserls
< L1} Tes (3 7.8 to severe
CTCT] Poterataly warl S1i: ioer STity ciay Clay 12 - 35 310 B =
{Cplaeds) lous 1.5 - 4.0 0.06 - 0.6 o, W-a. Severs Hoderate Bevere Séveia Sevars $oiTs deveioped rom shale and
};wrc:-:d.) in the subd- P, v.e s s o, 20 severe licestone.
RasoIa Tell eratned 3TIc Toam Tomm, o11¢ Toas 11T T o a8, 4oL 4crais v.2
(Uplands) Toxs 2.0 - 4.0 0.02 - 06 Bovere Hodera Severs Hoddrate Hodevate Hodérate 5511 has Fragipes at depth il o 30
(perched, in the puv.e to severe w8 to severe cto . to seves inches. Developed oo till plaias
Wov.-Mar.)  fEragipsn leyer v.e v.e v.e woTaines and til-covered sandstones
BAZLETCS Vell ¢rained Tandy toim Sandy loam Very stom T T hilis,
(Colacds) Geony) ("; frot oty lw{ 6 - 65 3-3 o 7.0 - 6.0 ML, G¥, or S¢  Modarste Bevere Hoderate STight to Savere
Y e one to severe (seepage)  to zevere sevara <.
“r or s.r -
bedrock .
AMARD “ell ératoed Trovelly Toan V. T it 7ied T 9 Taht to 3
s 1::; gravelly ‘:;;‘:n;e Q- 30 3 Kona ¢.¢-1.0 X, G, or M. Slight to Hoderace s(1ght to STight te slight to Roderate 351Ts occut on outvash praias,
oty . vevars to sovere  moderste sevece soderate to severe kames snd eskers. Treach v
3 . (seepaga) . . - d.8 unstable due to gravelly so.
Linttattons for use primarily
YT FTe Tons e ey — = . dependent on siope.
(channery) Cehannery) otic lova }.s 2.0 1‘7;6"‘ 0.2 ML, CL or CM Tevere Bavere BIight to STIGhE €3 Severe ST Toil contatms s [iem Toitele
acial siil perched, . ? v aodecate coderate  w,u to severe fragipan from 20 To &3 lnch
TGEaL v tosa Fandy cis s T Hazcta)  fragipan % hd v.c.d sin "
‘O“Y clay “"Y"M“’M 0-3 3.5-% 0.0 - 0.5 0.2 ) Tevere Tavere Tevere Tevera Hoderatn Severe Cood vild Tife area. Areificiol
S 2 bedrack e v - v to severe v dralnage requtred to overcome
LORD ST Well dratned Silc loas Sii¢ loam Very chennery T30 TS50 - ™ e Lizttations fer engtressicg ute.
(©plaade) (chenoery) (channary) losm aver sand- o 0.6 - 2.0 ML, G, or M Severe oderete — Severs Hodordte  Hoderate Severs Oecurs ca very irregulat glactated
etone or silt e to severs  r.8 to severe to sevare .08 topograshy. Use lisitations reisly
T £, T
stone , . related to shallow soil and steep
PROUCA FELA Aodecacaly wall $iic Toem Silty ele Sracified sand, B Tor g Y
Terraces) ‘"J .”z ilt end clay 2-8 1.5 -3.0 0.6-0.6 ", Severe hoderacs Moderste Slight to IModarete Siight to S011 has o fraziren et depth cf renglng
Joen (perchad, P v v roderate v from 18 to 30 fache
[7Z70Y Vell erained ERTRCIT) Siic Tosa TTecTal Toam 3% T3 -3.0 e T :
(Cplands) (channery) tehaanery) Cvery channery) 3 None 0.6 -7.0 M, CL, or G Bavers Hoderate Severs Sevars Severa Wost of this soll 18 forvsted.
. T, :?.lﬂvcta T, T,0 .
rLATLA (l;u«mn poor $1c loan Sitty clay Stic loas 1-12 v e3-TT o.0e M, -G Sevare Hodarate Savere Woderace Hoderste SoIT Tas Tregivan. So%Vs {ors 1n
plands) loan P v v v v, f .o glacial 11} stronjly tnfluenced
. . by cleyey shales add siltstooe

Continued on next page.
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© TABLE 2.1.3.-1 (continued)

verin 10
DOMINANT SLASORAL af DEGREES AND MAJOR KINDS OF LIMITATIONS
HATUPAL DFATNSGE swore DEPTH TO K1GH WATER PERMEABILITY 3/  CLASSIFICATION DEELLINGS LOCAL STREETS  AGRICULTURE
SOTL SEVIES A PESTUPAPIC ki E_AND/GR F,_OF_SOIL _PROFILE RANCE 2/ ROCK TABLE {Inches pet  (Surface Layer SEPTIC TANK SANITARY wiTH INDUSTRIAL AND (Cultivated
g WSITION TUSTALE LEIOIL SUESTPATOR {Percent) (Peec) (Feec hour) only} FIITER PIELDS 1AND FILL _ RasprsT: ysL PAEKIKG 10T§ £rsced AEMASKS.
Taviiw Cooe ol 7007 ITT 1o <Tay Toam Toan €111 T 50 3 3 §.0 - 200 AL, ML-CL Severe Moderate Severe Holorate  Moderste Elight
(Cptants) v v v P vt
TAGE T ¢rained TIIC Toem Siic fosm Thannery TS L IR B 0.6 - 2.0 ML, CL Moderate Siight to  Moderate Moderate | Moderate Foderats Foreed in raterials veathered Irow
(olends) or silty clay ailey clay .0 moderate .. L i .9 le, siltstone and sandstcoe.
lo#s (channary)  leam N
TETFIID oot T fom 3WTe Teaa 3ilc Toas Tt B33 CER) 0.06 WL, HL-CL Savere Sevare Severe Sevara Severs Hoderate Soll hes a trazipen. Deveicped in
{perched, n the Puv v M v w.t v glacial titl oo lerge flats and
Jan.-Apr.} frogioss ualgnd 2 :
TYoART Silc Toem Silcy cfay loaa  Silcy clay TF Y10 1.0 - 1.5 0.2 - 0.8 WL Severs Sevare Severe Hoderate  Modsrate Hcostate 011 deveioped in cid material
allyviva (perched, in the sub- w.p w w o savars o severe v vashed fron shal ndscones and
Jan.-Apr.} pil M stleatose vplands.
TR Tell dreioed Siic lozm, Siity clay, Clay {scony) [0 H) I3 50 3.5 - 6.0 0.06 - 0.2 CL, M, or CH Severa Hoderste Severs Severe Severs Tormed In caterial weathered (row
(Ualande) silty clay clay (perched, 1n the sub- .y to severe 1.3 2.d shale, or silcstone.
Dec.-Apr.) 201l L
VBRSO Tome et pave STIC toes T Teim, Toea or 01l % o7 .5 - 1.5 0.06 uL, CL-AL woTe Aodurate Sovere Tevers Tovers Ralerats Sor1s developed In glacial ¢iT1-
{Uolards} silty clay loam loas till (perched, in che aub- v.p to severs - v, v, f v
20 =
VAL A Tomeriat_poor TIE Tos 3TIC Toum, CRannery TS 133 10‘2 WL, oL Savera Severs Sovars Sovers Woderate Foderata Contalne & fragipen at derths
(Uptanas) (channery) toso (channery)  glactsl loas fn the v,p v w vt v o savere 5105 from 10 - 20 inches. Soils
1l fraziosn u.e have developed {n glectal zill.
CAYLASD Voor 3TI¢ loss . Tilty clay =i 0¥ [ X 23 - 0,06 - 0.2 ML, CL Severe Savere Eevare Tevere Severs Tavera Sofl {requently fiooded.
(Procd plains) alluviva (Nov.-Juna)  tn the sube W,px v.x s w,x, L w51 o
205a
R Tell dtalned Tl Toam TITC Toam Very shaly e1Ic 7 - L0 T-2 Fone 2.0 5'6_0 = Severs Tevare Tevere Tevers FsJerate
fUptantsy (shaly) (vacy channery)  losa over shele - ¥ €. T
bedruck
AT Vail Araines SiTt Tomn $1ity clay Jozm Very channery o - &0 T 5 3 - & 0.6 ~ 2.0 ML, cL Moderaze Koderate aTate Hoderste Hoderate
ptarde) s1lt lusa over Utar, -May) o severs to severs & . .
sendscone, shale ar .
and_limescone
1/ ooly the domtnant soil (first named #01l) of each ¢ofl assocission has been listed. !

e e
< R R

"
=

percest domicast slope s Che slupe range within which 60 parcest or

more of this eoil occurs.

raiing {s glven for t3e most restrictive (eritical) horizon or layer. Othar horizons [a the same soil profile may have different racicgs.

the Untfted S3i1 Clasaification Systes. Sec Appendix,

DYPINITICN OF PATIXG TEWMS N

31zt - velstiveiy free of limitations or limttaz{ons easily overcome

Koderste - limitarions can be overcuee vith good wansgeaenc and careful desiga

Severs - limftatices are difficult to overcome
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SOIL CHARACTERISTICS AFFECTING LIMITATIONS

poor workability; stony or claysy surface and subsoil
aroughty

high frost heave potential
slcv permsbilicy

allow o bedrock

elope

iov strength or unscable soils
saasonal wecness

flooding hazsrd

high shrink-sweil porential

X EECENY man



Table 2.1.3~ 2

INDUSTRIAL WASTE DISPOSAL
SITES IN THE
PENNSYLVANIA ORBES REGION

ALLEGHENY COUNTY

Indiana Township Land Reclamation
Area - Cheswick Power

Indiana Township

(Permit issued 3/2/73)

Springdale Power Station
Ash & Disposal Area

Frazer & Springdale Twps.

(Permit issued 4/18/79)

Phillips Ash Disposal Area
Crescent Township
(Permit issued 7/8/75)

ARMSTRONG COUNTY

Rochester & Pittsburgh Coal Co. Incinm.

Plum Creek Township
(Permit issued 1/7/75)

Armstrong Fly Ash Site
Washington Twp.
(Permit issued 3/22/76)

Quaker State Fly Ash Disposal Site

Honey Township )
(Permit issued 7/14/76)

PA. Electric Co. - Keystone Plant

Plum Creek Township
(Permit issued 12/5/77)

BEAVER COUNTY

St. Joe Minerals Corp. Fly Ash Ldf.

Potter Township
(Permit issued 7/1/76)

Stabilized Sludge Disposal Site
Greene Township
(Permit issued 7/26/74)

-4]-

W. A. Conwell, Vice Pres.
Duquesne Light Co.

435 Fifth Ave.
Pittsburgh, PA 15219

West Penn Power Co.
800 Cabin Hill Drive
Greensburg, PA 15601

Duquesne Light Co.
435 Sixth Street
Pittsburgh, PA 15219

Rochester & Pittsburgh Coal Co.
Cherry Run Plant
Elderton, PA 15736

West Penn Power Co.
800 Cabin Hill Drive
Greensburg, PA 15601

Quaker State 0il Refining Corp.
Emlenton Plant
Emlenton, PA 16373

Pennsylvania Electric Co.

1001 Broad Street
Johnstown, PA 15907

St. Joe Minerals Corporation

'Zinc Smelting Division

Monaca, PA 15061

Carl Labovitz

Dravo Corp.

Neville Island

4800 Grand Ave.
Pittsburgh, PA 15225



Little Blue Run Div. Area Pennsvlvania Power Co.

Greene Twp. 1 East Washington St.

(Permit issued 11/25/75) New Castle, PA 16103

Cendrich Landfill George Cendrich Gen. Contracting, Inc
Industry Boro West Midland Ave. :
(Permit issued 8/29/77) Midland, PA 15059

Peggs Run Development Area Pennsylvania Power Co.

Greene Twp. : 1 East Washington Street

(Permit issued 10/27/77) New Castle, PA 16103

¢/o Ray E. Semmler, Pres.

BUTLER COUNTY

Winters Sludge Site E.H. Bilawich Construction, Inc.
Penn Township . 19 Collins Ave.

(Permit issued 9/10/75 Exp. 11/30/75) Lyndvia, PA 16045

National Underground Storage, Incin. National Uhdergroﬁnd étoraée; Iﬁé.
Cherry Township v Boyers, PA 16020

(Permit issued 11/4/76)

CLARION COUNTY

Glass Containers Corporation J. B. Myers

Knox Plant Incinerator : Project Engineer
Knox Boro Glass Container Corp.
(Permit issued 7/19/72) Knox, PA 16232

CLEARFIELD COUNTY

Rockwell Plant #1 Incin. ' Roy Kiehl, Systems Engineer
City of DuBois Rockwell Internmational Corp.
(Permit issued 1/18/74) Liberty Boulevard

DuBois, PA 15801

ELK COUNTY

Airco Speer Thomas Gery
Benzinger Township Airco Speer
(Permit issued 3/24/78) 800 Theresia St.

St. Marys, PA



Cycle Mix Building Landfill
Benzinger Township

Benzinger Twp. Area B Incinerator
Benzinger Twp.
(Permit issued 3/3/76)

Industrial Waste Landfill
Benzinger Twp.

GREENE COUNTY

Delworth Mine Incin.
Cumberland Twp.
(Permit issued 6/13/77)

MERCER COUNTY

Greenville Steel Car Company Incin.
Greenville .
(Permit issued 7/27/76)

VERANGO COUNTY

Continental Can Co., Inc., Incin.
0il City
(Permit issued 6/5/73)

Chicago Pneumatic Tool Co., Incin.
Franklin
(Permit issued 3/24/77)

WASHINGTON COUNTY

’

Mitchell Power Station Ash Disposal
Nottingham Township
(Permit issued 12/9/74)

Elrama Fly Ash Disposal Area
Union Township
(Permit issued 1/16/75)

Pitt Processing & Mfg. Co. Sludge Site
Robinson Twp. y
(Permit issued 10/27/76)

-43-

Stackpole Carbon Company
St. Mary, PA 13857
Att: W. L. Donahey

Stackpole Carbon Co.
Eschbach Road
St. Marys, PA 15857

Stackpole Carbon Co.
St. Marys, PA 15857

U. S. Steel Corp.
P. 0. Box 26
Pittsburgh, PA 15230

Greenville Steel Car Company
Foot of Union Street
Greenville, PA 16125

Continental Can Co., Inc.
15 Mineral Street
0il City, PA 16301

Chicago Pneumatic Tool Co., Equip.Div
Howard Street
Franklin, PA 16323

Mr. Benjamin Bennett
West Penn Power Company
800 Cabin Hill Drive
Greensburg, PA 15601

Duquesne Light Co.
435 Sixth Ave,
Pittsburgh, PA 15219

Pitt Processing & Mfg. Co.
4314 Main Street
Pittsburgh, PA 15224



Paris Fly Ash Site A Alex E. Paris Contracting Co., Inc.
Hanover Twp. Route 18
(Permit issued 7/23/77) : Atlasburg, PA 15004

WESTMORELAND COUNTY

Gibson Electric Inc., Incin. : L. J. Maules, Vice-Pres.

Salem Township Gibson Electric, Inc.
(Permit issued 6/12/74) A Subsidiary of GTE Sylvania

Old William Penn Highway
Delmont, PA 15626

Wheeling-~Pittsburgh Steel Slag Dump W, P. Shane

Rostraver Township Wheeling~-Pittsburgh Steel Corp.
(Permit issued 3/7/75) Duvall Center
" (Reissued 4/?6/76) Wheeling, West Virginia 26003
Allegheny Ludlum Industrial Landfill Allegheny Ludlum Steel Corp.
Allegheny Township River Road )

(Permit issued 7/27/78) Brackenridge, PA 15014
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TABLE 2,1.3.-3

SUMMARIZED CRITERIA AND STANDARDS
FOR LAND DISPOSAL OF WASTES

(Pennsylvania Department of Environmental Resources

Published and Unpublished Sources)

Depth Depth to Soil Permeability
System Type to Bedrock Water Table Slope (Drainage) .
Septic Standard 6! ﬁinimum. 6' mInimum 0-15% ' 6-60 minﬁtes/inch (1)
: Alternate - 20 inches (2) 0-25% ' = (3)
Spray Irrigation i-1/2 inch/week '35 minimum 3-5' minimum 0-15% Well to moderately
vell drained .
Sludge . - 2 minimum 10' minimum 0-10% Well to moderately
well drained (4)
(1) Average percolation rate

(2) Depth to soil mottling

(3) Not utilized on floodplein soils, or somewhat poorly, poorly, and very poérly drained soils

(4) Moderately well drained with at least 24 inches to ﬁottling; well drained with at least 36 inches
to mottling; flooding frequency less than once in 25 years

-From Pennsylvania DER, COWAMP report, Study Area 8, 1975




TABLZ 2.1.3.-~4 Area Covered by Soils Suitable
for Land Disposal of Wastes

From Pennsylvania DER, COWAMP reports, Study Areas 8 and 9, 1975

Type of Disposal
Land available for Land available.for
spray irrigation and sludge septic tank disposal
disposal (alt. and std. systems)

County‘ % sq. mi. % sq. mi.
Allegheny 1.3 - 8.6 31.7 206.1
Armstrong 2.7 19.6 51.6 376.4
Beaver 5.2 23.0 55.2 243.2
Butler | 6.5 51.6 50.8 | 404.1
Clarion 5.4 32.6 43.7 263.5
Elk ** 9.6 54.4 46.7 .| 264.5
Fayette - ' 5.2 29.7 23.2 133.3
Forest *¥* 7.4 31.4 35.7 151.7
Greene N 1.0 8.6 21.1 175.0
Indiana 6.2 51.4 50.2 417.0
Jefferson . 5.9 38.3 45.9 -297.7
Lawrence ** 2.5 9.1 ) 39.6 144.8
Mercer " 0.4 2.5 28.6 195.6
Venango 2.7 18.5 40.0 274.0
Washington 0.1 0.7 25.5 218.7
Westmoreland 0.9 9.1 52.5 545.7

'TOTALS 63.0 389.1 642.0 4,311.3

* Based on County Soil Conservation Service soil interpretation and Table 1l ,
"Summarized Criteria for Land Disposal of Wastes"

** Soil series maps for county not completed. Percentages estimated from
available maps obtained from SCS Offices.
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LIMESTONE AND DOLOMITE DISTRIBUTION IN PENNSYLVANIA

Carbonate racks, consisting of limestones and dolomites, are unique
among the great variety of rock types in Pennsylvania. These rocks
affect man’s activities in three major ways: as hazards, as mineral re-
sources, and as ground-water reservoirs. It is intended that this map will
assist in planning and development of those areas in Pennsylvania under-
fain by limestones and dolomites.

HAZARDS—Carbonate rocks present hazards and construction problems
due to the presence of solution cavities bath in the surface and sub-
surface. These cavities are the result of gradual dissolving of the rock by
water seeping through it. The sclution cavities may become large
enough to form tunnels, caves, and caverns, as well as surface sinkholes
formed by the collapse of these cavities. The underground openings and
their potential danger of coliapse call for detailed planning studies prior
to construction or development in limestone-dolomite areas. Studies
should inciude local geologic mapping, borings, and other tests to
establish foundation conditions for such structures as highways, dams,
bridges, and large buildings.

RESOURCES~Limestone and dolomite rocks in Pennsylvania are-

extensively used as mineral resources for the production of {1) crushed

STATEWIDE REFERENCES

Map 1 Geologic Map of Pennsylvania, 1960. Scale 1:250,000
(1" = 4 miles). $3.75
M 20 Limestones of Pennsylvania, by B. L. Miller, 1934, 2.00
M 50 Atas of Pennsylvania’s mineral resources,
Part 1: Limestones and dolomites of Pennsylvania,
by B. J. O'Neill, Jr,, 1964. 2.75
Part 1. Supplement, Limestones and dolomites of
Pennsylvania, by G. Deasy and others, 1967. 1.00

stone for roads and railroads, (2) fluxstone for biast furnaces, (3)
crushed rock for concrete, and (4) raw material for making cement and
agricuftural lime. Thus, the occurrence of limestone or dolomite in
various parts of Pennsylvania should be recognized as a valuabte mineral
resource, and land-use decisions should take this into account.

WATER—Because of the development of solution cavities in carbonate
rocks, these rock formations may contain and yield large guantities of
underground water. Areas underlain by limestones and dofomites may
supply the water. needs of a community through the proper develop-
ment of the subsurface water resources. The planning and development
of any water supplies should recognize the existence of this valuable
underground water source.

The very same porous nature of the carbonate rocks which makes
available large ground-water resources may also permit the influx of
sewage and surface wastes. Therefore, it is important to be particularly
careful in planning sewage and waste disposal in limestone-dolomite
areas so that contamination of the valuable ground-water resources will
not occur.

OTHER PUBLICATIONS

This map is designed to acquaint the reader with the distribution of
carbonate rocks in Pennsylvania. For other publications dealing in
greater detail with limestones and dolomites in local areas of
Pennsylvania, please refer to the Pennsylvania Geological Publications
List, available upon request from the Pennsylvania Geological Survey,
Department of Environmental Resources, Harrisburg, Pennsylvania,
17120.
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WATER YIELDING CAPABILITY
OF ROCKS OF COMMONWEALTH OF PENNSYLVANIA
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From Hadley and Devine, 1974

FIGURZ 2.1.1.-15
Tectonic Map



"EXPLANATIO

Tha center of each triangular syubol indicstes the epicencral locatioco of one
or more seisaic evantz, plocted to the nearest 0.1 degree of lactitude and
loogitude. The intensity sbowva is maxirum Modified Mercalli (22() intensity
in tha epicancral area of the largest ¢vent at the plocted locaticn. Most
locatious are based on obsarvetions of intensity rather than ¢n instruman=
tal records

/ F .

Saisuic frequancy cowtour represents the areal disecributica of sarthquake
epicentors with opicencral intensity of MM 111 and greater, as indicacad
by the total nucher per 10%ka? during the period 1800-1972. Centour later—
valo ars 0-4, more thon & but leso than 8, more than 8 but lecs than 16,
=oTe then 16 but less than 32, more than' 32 buc lass-than 64, and more than
64. '!‘h_a coutours are conzideradly gemerslized and are shown coly as 2 guide
for estimacing regionsl seismicity. They have no velus for precise location
of seismic boundarice .
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~ FIGURE 2.1.1.-16
Barthquake epicenters, 1800-1972
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From King and Zietz, 1978
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TICURE 2.,1.1.-17
New York - Alabama lineament plotted on seismotectonic

map of eastern United States (Hadley and Devine, 1974)
showing earthquake epicenters of modified Mercalli III
or greater, recorded from 1800 to 1972. Contours show

- number of epicenters per 10,000 km.2. Location of lin-

eament is based on magnetic and gravity data.
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Mean Aimual Precipitation, Inches
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From Pennsylvania DER, COWAMP report, study Area 9, prei@minary draft, 1975
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Mean Minimum Temperature (°F ), July
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Mean Maximum Temperature (°F), July
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Mean Minimum Temperature (°F ), January
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Mean Maximum Temperature (‘;F ), January
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Average annual snowfall
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Figure 2.1.2.-16 Monthly wind at Pittsburgh, 1968-1977

g

Resultant wind*, average speed**, and maximum
Speedi**

Resultant wind shown by arrows; is vector sum of wind directions
divided by number of observations

Average speed (mph) in upper left corner of box

*%  Maximum speed (mph) in lower right corner of box; is fastest mile

in l-minute intervaL
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Number of Times Destruction was Caused
by Tropical Slorms, 1901-1955

From Holtzworth, 1972
Figure 2,1.2,21 Total number of forecast-days of meteorological potential

for air pollution expected in a S5-year period. Based on
period Aug. 1, 1960-Apr. 13, 1970
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From U,S. Army Corps of Engineers Environﬁental Inventory of the Pittsburgh District, 1976

Figure 2.1.3.-1 Geperal soil map )
(Seeilegend, following page)
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General Soil Map Legend

Map Unit Soil Associations
1 Calvin-Lock Mill-Meckesville
2 Berks-Weikert-Bedington
3 Cookport-Clymer-Hazleton
4 Cookport-Cavode-Wharton
5 Culleoka-~Weikert
6 Gilpin-Clymer-Cookport
7 Gilpin-Hazleton-Calvin
8 Gilpin-Ernest-Wharton
S Gilpin-Upshur-Weikert

10 Hazleton-Cookport

11 Razleton-Gilpin-Ernest
12 Rayne-Wharton-Ernest

13 Cavode-Wharton-Gilpin

14 . Upshur-Gilpin-Clarksburg
15 Guernsey-Cullecka

16 . Oquaga-Lordstown

17 Oquaga-Wellsboro-Morris
18 Canfield-Ravenna

19 Erie-Langford

20 Hanover-Alvira

21 Ravenna-Frenchtown

22 Sheffield-Platea

23 Venango-Cambridge

24 Volusia-Mardin-Lordstown
25 Chenango-Howard-Pope

26 Monongahela-Philo-Melvin
27 Wayland-Chenango-Braceville
28 Canadice-Caneada
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PRODUCTION DiSPOSAL

Evapotranspiration

 PRETREATMENT
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From Pennsylvania DER, COWAMP report, Study Area 8, 1975

Figure 2.1.3.~2" Standard septic tank-seepage bed system
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