DEPARTMENT OF THE INTERIOR

UNITED STATES GEOLOGICAL SURVEY PREPARED IN COOPERATION WITH THE APPALACHIAN REGIONAL COMMISSIO

MISCELLANEOUS FIELD STUDIES
MAP MF- 693 B

EXPLANATION

NOTE: All boundaries are approximately located and are shown
with solid lines.
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County index map of Pennsylvania showing locations from west
to east of Washington, Allegheny, and Westmoreland Counties

Area of Upper Freeport coal bed Dashed where poorly defined
mined-out before April 27, 1966

Light line labeled 28" UF is 28-inch coal-thickness line
Overburden-tfickness lines are paralleled with dots in mined- (U.S. Bureau of Mines, 1953), used north of 40°30' parallel.
out areas.

Heavy line labeled 36" UF is 36-inch coal-thickness line
(Johnson, 1928), used between 40°30' and 40°15' parallels.

Dotted line labeled 28" UF is western limit of coal cate-
gorized as measured and indicated and greater than 28 inches
thick (Sholes and Skema, 1974, pl. 8), used south of 40°15'
parallel and extended to join at that parallel.

Area of Upper Freeport coal bed mined-out
between April 27, 1966, and June 30, 1974

Overburden-thickness lines are ticked in mined-out areas.
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Location of recorded mine-subsidence event
associated with the Upper Freeport coal bed
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No extensive Redstone coal bed mining after April 27, 1966.
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Units of measurement

Customary (English) units of measurement are used for present
purposes in preference to International System (SI or metric) units.

UTM GRID AND 1972 MAGNETIC NORTH Some conversion factors are given below:
DECLINATION AT CENTER OF SHEET

\ Multiply By To obtain
! .?‘\'L\\\‘\_\?, millimetres 0.03937 inches
40°00" _ _F:,'*: \h\\» . SCALE 1:125000 inches 25.4 millimetres
{ 40°00’ 1 inch equals approximately 2 miles Luian 2158 centimetres
80°15" 1 centimetre equals 1.25 kilometres §66t 38'4§ s sn ke
eet . 3048
'1__1L 1:2__{ 0 1 2 3 4 5 6 7 8 ) 1? MILES miles 1.609 I}i‘ifzzztres
" = 5000 9] 5000 10000 15000 20000 25000 30000 35000 40000 45000 FEET fe?t HeE 4
Base by U.S. Geological Survey, Greater = : . = == = ' : . ! e =l Wi el T
Pittsburgh region, 1:125,000, 1975 ; Lt e dEe e G s S B8 slBKUDMETRES
10,000 metre Universal Transverse Mercator grid : 80°001
ticks, zone 17 CONTOUR INTERVAL 100 FEET
DATUM IS MEAN SEA LEVEL
80°30’ '
‘ : _ ' : . _ P . ' _ s : Table 1: Number of recorded subsid tsl/ and claims of 4
INTRODUCTION Unllke the ?1ttsburgb coal, the Upper Fréeport is variable in thick Sgrface subsidence is cqntrolled by the nature of the coal and its appears that, statistically, structures in rural areas stand the great- *Hughes, H. H., 1933, Freeport quadrangle geology and mineral resources: fnme$i$id§ﬁzflei¢23igﬁ;ﬁ:iﬁifuiiﬂggi:ZEhﬁigﬁm
. aR ngss and in qua}lty,_ranglng from only a few inches to ten feet of enclosing rocks, the nature of the mining operations, the depth of min- est chance of damage from Upper Freeport mine subsidence. Realistical- Pennsylvania Geol. Survey, 4th ser., Topog. and Geol. Atlas A 36, and overburden thickness of the Upper Freeport coal bed,
This map was prepared as part of a study of underground coal mining mlnable coal with high to low sulfur, ash, and clay content (Heyman, ing (that is, thickness of overburden), cultural development of the ly, because the number of subsidence events is small compared to those 272 p. Allegheny and Westmoreland Counties, Pennsylvania.
activity as it ;elates to surface subsidence. The premise of Fhe study in Wagner and others, p. 108-111, 1970). Locally it is replaced by many ground surface, the ground-water regime, and the period of mining opera- associated with the Pittsburgh coal bed, the Upper Freeport figures, *Johnson, M. E., 1929, Pittsburgh quadrangle [Pennsylvania] geology and
was Fhat geologic and other mappable factors would corFelaté Wlth known small and some large but not well defined "washouts". These are the tions--before or after April 27, 1966. Locally, subsidence has occurred though useful as a general summary, are not an adequate basis for detail- mineral resources: Pennsylvania Geol. Survey, 4th ser., Topog. and Period of mining
sgb31dence events and thereby either increase the predl?tébll}ty of sub- result of scour and channel fill by Pennsylvanian age streams, after long (30 or more years) after cessation of mining. This suggests that ed interpretation. Geol. Atlas & 27, 236 p. Overburden Pre-1966 Post-1966
sidence events or, at the least, enable a general classification of land the coaly material was deposited. Normally washouts of any size are the old coal pillars are failing as the results of ground-water action % 1925, Mineral resources of the Greensburg qusaEana) thickness
. . . . . . . . . 13 . . 0 . . . = . . B R T !
relative toilts potgntlal for subsidence. Th}s map aéd another FBushnell, avoided in mining. The coal bed is especially thick (and commonly is weathering, surface loading, or plastic failure of the mine floor, with REDETONY 0L DED JINER Westmoreland County, Pennsylvania: Pennsylvania Geol. Survey, 4th 0 to 200 ft 6 0
1975a) Cmelne pupllshed apd‘new}y devel?ped information from whlcb was labeled the "Thick Freeport") along the Allegheny River between accompanying overextension of the bridging capacity of the mine roof _ The Redstone coal bed lies in the Pittsburgh Formation, Monongahela ser., Topog. and Geol. Atlas A 37, 162 p.
méde an 1n§erpret1ve §1a551f1catlon show1?g areas that correlate with Allegheny and Westmoreland Counties, where it has been mined extensive-= and overburden. Overburden data and the time of mining are most amenable Group, about 65 feet above the Pittsburgh coal bed (Wagner and others, Munn, M. J., 1911, Description of the Sewickley quadrangle et . -
high, moderate, and minor numbers of subsidence events (Bgshnell, 1275k, ly. ‘ for map presentation, considering available information. 1970, p. 46, fig. 25). Those mines in the Redstone recorded at the [Pennsylvania]: U.S. Geol. Survey Geol. Atlas, Folio 176, 16 p.
The sources of information used in compiling the map are indicated by the Upper Prosport cosl horisen B couthward into Washingt Pennsylvania Division of Mine Subsidence Regulation are shown on the O'Neill, B. d Jr 1974, Greater Pittsburgh region construction ag- Gremmr¥£a? 3 0
asterisks in the list of selected references. per =ep o Sxgs H - . el e Table 1 summarizes the few recorded damaging events associated i ] i L ATl . : i ' ‘
County where it lies under 500 to 1,500 feet of overburden. On the i ) B, - : . _ map. Although they are not associated with any recorded subsidence gregates: Pennsylvania Geol. Survey, 4th ser., Mineral Resources
S g S L Sl 5 s i i map, the 28-inch coal-thickness line nofth of the 40°30' parallel ;lt. S dSl ence caused by WLDADE 4§ ‘the Upper F?eepo?t. Their distri- events, nevertheless, any underground void is a potential site of sur- Rept. M 67, 60 p. e St G it s
fE v'e lVli;(lmRZso i?es rcsaxlzignge i atcl>oxrrl1{ e;:sz Zag i 1211;:3 ireln (U.S. Bureau of Mines, 1953), the 36-inch coal-thickness line between t;]l)-uon o “gt Wt ST ot S o PR L CROcANEENEE B sl Le tede theb thess afe all the mines in fhe Richardson,. G. ‘B, . 1932, Geslogy and asal, ail, Audqsectessuioieas S G i e IR PSR
onm a . 3 o 3 ~ . . . . . 4
; rmgtiz n ez 8 Mar:ineAggociates ;;ess = 122 Prﬁssiz Pznn P the 40°30' and 40°15' parallels (Johnson, 1928, sheet 27), and the . ;Ckness as do those events caused by mining of the Pittsburgh coal Redstone, for this coal is known to have been mined underground for local the New Kensington quadrangle, Pennsylvania: U.S. Geol. Survey Bull.
Bo e n. :tt. e ef, 'cﬂ, - g : 4 . o W dotted 28~inch Gae it kices 1in =cutlor the 40°15 wEvEL LS (Eheles ed (Bushnell, 1975a, téble l).' In fact,hthe Upper Freeport evenFs sug- use at many places in southern Allegheny County and western Westmoreland 829, 102 p.
g é ;A;ewztruzzuiozmsnéé dama)edu;nl;ied sz;:§322§e0f ;;Zgi Zgirila— and Skema, 1974, pl. 8) define approximately the western limits of gest that overburden thickness is not.an lmportapt féct0§w The differ- County. No records of this small-scale mining were available. 1In Sholes, M. A., and Skema, V. W., 1974, Bituminous coal resources in
o?e ¥ f“ ™ '.s " o i e gws ay e neti 1 i .All h Cgunt Upper Freeport coal that is mineable with the techniques and equipment ence.between the Upper Freeport and Pittsburgh dlstrlbutlon§ Way addition, it has been mined widely at the surface. Although appreciable southwestern Pennsylvania: Pennsylvania Geol. Survey, 4th ser.,
tion ds fro 12 uhangg clai ,fnﬁ‘ P gsb ég @ e:, 1et' eg igy Yd presently employed in "Thick Freeport” mines. It is.a reasonable p9551b1y ref1§Ct tbe fact that mgch of the Upper Freeport mining under- areas of reasonably thick Redstone probably remain, large-scale under- Mineral Resources Rept. 68.
gov;rnmenF, an t-e 1v151on ; ine St Sthenie egu ation. 2 1st;ecor speculation that Upper Freeport coal may be mined in the future in some }1es.m§ny re31dent}al areas and is largely under a thicker Cavar tban ground mining of the Redstone is unlikely in the foreseeable future. Sisler, J. D., 1932, Bituminous coal fields of Pennsylvania, part 2: Table 2: Relationships between the area undermined of Upper Freeport coal, housing density,
probably 15 very lgcoép zte,h or ?nig in : ait ew Yizrﬁd ave eri payts of Allegheny and Nashingsom Count@e that are west of the limits is mining of the Plttﬁburgh seaT. The one post-1966 event 1%sted in It is not of consistent thickness, and largely it has been broken up by Detailed description of coal fields, 2d ed.: Pennsylvania Geol. and recorded subsidence events, Allegheny and Westmoreland Counties, Pennsylvania
been regu atory safeguards that yield records of most s osidence events. shown and where data currently available are inadequate for accurate table 1 damaged many "protected" homes in a local area and is reported collapse caused by mining of the Pittsburgh coal bed just beneath. Survey, 4th ser., Mineral Resources- Rept. M 6, pt. 2, 511 p. ) 3
In earlier times only relatively spectacular events received notice and B s e S to have been related to a roof fall of sandstone in a collapsed mine Wagner, W. R., Heyman, Louis, Gray "R. E , Belz, D. J., Lund, Richard, . Aer A : Approximate Subsidence Approximate
were recorded in the press or elsewhere. Because of the varied sources Sl room. S R i Lo 5 RiE : ) k rea undermine ercent o total units events in ratio of
f map information szme detailed but others ver eneral, as well as SURFACE SUBSIDENCE " SELECTED REFERENCES Cate, A. S., and Edgerton, C. D., 1970, Geology of the Pittsburgh Housing density with given housing total Average no. in undermined  undermined Percent of  subsidence
o P n. ’ : . ' Y 9 ’ g . ; y aEE X . . y - I ’ area: Pennsylvania Geol. Survey, 4th ser., Gen. Geol. Rept. G 59. in units per density in square undermined of units per area with area with total events to
the relatively small map scale, this map is intended for general plan- The extensive mining has created a serious mine subsidence problem. The location of one mine subsidence event plots outside the limit (Asterisk indicates reference used in map compilation) Wagner. W. R craft, J. L Hevman . Latls; o it i 1974 square milelr2/ miles (approx.) area square mile given density given density events total units
ning purposes and not as a basis for decisions on the use of specific "Mine subsidence" is a customary and useful term, equivalent in of mined-out Freeport coal as shown on the map. This locality in north- K éréatér éittsbur'h ;e ién ieliéinar ’eolo ic ia : éené;ylvania
ey Pennsylvania to subsidence of the ground surface as a result of under— western Allegheny County may overlie an area in which another coal bed *Ackenheil, A. C., and Associates, Inc., 1968, Mining and physiographic Bl . Saeloais iy ei—filz e P ¥ 8 . P Laks than 100 - 35 - L3408 4 1 12350
ground mining. The Commonwealth of Pennsylvania responded to this situ- was mined many decades ago, for Munn (1911, p. 15) records that a study, Allegheny County, Pennsylvania: Pittsburgh, Pennsylvania, i Q R iol?e D. R pénd Lytle, W. S., 1971, Stratigraphic 100 - 500 42 52 300 12,600 2 13 1:6300
The study was sponsored by the Appalachian Regional Commission as ation with the passage of the Bituminous Mine Subsidence and Land relatively thick local development of a coal bed in the Conemaugh Group A. C. Ackenheil and Associates, Inc., 52 p. 4 fréme&oré'ofv rezéer.Piéésbur hyare; .t .i Allé heny, Washington
one element of a regional program of environmental analysis conducted by Conservation Act of 1966. This act required that mine operators leave was mined nearby. An alternative explanation is that Upper Freeport Bushnell, K. O., 1975a, Map showing depths to the Pittsburgh coal bed, e Sguthern e Cgunties: pPénn; i ga Geél i ’ 500 - 1000 6 8 750 4,500 2 13 1:2250
the U.S. Geological Survey. coal in place beneath certain structures$ in existence on the effective mining, no longer active in the area, may have extended beyond the mining activity, and related surface subsidence, Allegheny, o’ n—fil . 3 b4 = F Y Sl - s 3 i y
date of the Act, April 27, 1966; also protected are cemeteries. In recorded limits. Also, the cause of this anomalous event may have been Washington, and Westmoreland Counties, Pennsylvania: U.S. Geol. *ia pi % : reg é el W. 8 1972, Strati hie FrameworkEE e Teatd ! o b
MINING ACTIVITY addition, structures that postdate the act may be protected by the identified incorrectly, for slope failure, which is common in the region, SRR o= - Field Btudies T By-630R Lin pressl, gni ks e e £: % Weubine 1ag<§apA s L bt v ! ’ e ik . 0 -
] purchase of unmined coal, which is then|left in place to s AN and faulty foundations can produce distress features in structures 1975b, Map showing areas that correlate with subsidence events e el Eole Sl fE N R« i o,
The Upper Freeport coal bed lies at the top of the Freeport Forma- = : 0 : : I g < simitas Bo Eudbipsay ehUtvRlne Gu e i SNl T deratonsd Hind S G Bl snd Ukl Dt peal Butler, and western Indiana Counties: Pennsylvania Geol. Survey Total 803 100 a 26,000 153/ 100 1:1733
tion, the uppermost formation of the Allegheny Group of Pennsylvanian surface. Details of this act and its operation may be acquired from: : : i - i e, e et 4 b i : open-file rept.
’ PP P P
e e e Ao e e ks e beds, Allegheny, Washington, and Westmoreland Counties, Pennsylvania: Wall . Bed o b £ J. M Abernath R. F Ba
? & £ Ll £ i 5 Yty a i n Division of Mine Subsidence Regulation Table 2 is a summary of the relationships of undermined Upper U.S. Geol. Survey Misc. Field Studies Map MF-693C [in press]. e A . s R ?OVOS s ane SIIRE T Gy Sep
Pittsburgh as the most valuable coal reserve in Allegheny and Westmore . ” Py 1 5 g : . ’ " S Reynolds, D. A., 1953, Estimate of known recoverable reserves of i ; - o < - ;
y i g 3 : y epartment o nvironmental Resources reeport coal, density of housing units, and subsidence events. Edmunds, W. E., 1974a, Preliminary structure contour map of Allegheny 4 . 3 i 1/ Data from the Southwestern Pennsylvania Regional Planning Commission, Housing unit density map, 1967.
land Counties with seven mines active in Allegheny and three in D 14 . : : . . . : coking coal in Allegheny County, Pennsylvania: U.S. Bur. Mines
S e b o il The Tpper Feospert 2 0L HineD b N ciwien onaldsons Crossroads The 65 percent of the undermined area with more than 100 housing units County, Pennsylvania: Pennsylvania Geol. Survey open-file map. Rept. Inv. 5003, 16 S " e o
& X % . . . . . » - . l ¥ 2
i : 203 South Washington Road per square mile contains 73 percent of the subsidence events. Unlike & 1974b, Preliminary structure contour map of Westmoreland ep o i p = i i SR RS
i McMurray, Penn. 15317 the data of the Pittsburgh coal study (Bushnell, 1975a, table 2), it County, Pennsylvania: Pennsylvania Geol. Survey open-file map. 3/ ‘Appm»deE overall averages: 5.3 square miles/subsidence event; 0.19 subsidence events/square mile.

MAP SHOWING DEPTHS TO THE UPPER FREEPORT COAL BED, MINING ACTIVITY, AND RELATED SURFACE SUBSIDENCE, AND THE
REDSTONE COAL BED MINES, ALLEGHENY, WASHINGTON, AND WESTMORELAND COUNTIES, PENNSYLVANIA
By
Kent O. Bushnell and John R. Peak

" 1975 For sale by U.S. Geological Survey, price 50 cents
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