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2.5  GEOLOGY, SEISMOLOGY, AND GEOTECHNICAL ENGINEERING 
 
2.5.1  Basic Geologic and Seismic Information 
 
The Beaver Valley Power Station - Unit 2 (BVPS-2) site is located on 
the south bank of the Ohio River in the borough of Shippingport, 
Pennsylvania, approximately 25 miles northwest of Pittsburgh.  As 
shown on Figure 2.5.1-1, the site lies near the center of the 
Appalachian Plateau physiographic province.  The plant is located upon 
a terrace of alluvial gravels about 100 feet thick, deposited by 
higher stages of the Ohio River during the Pleistocene Epoch.  The 
surrounding topography consists of steep-sided, flat-topped hills 
separated by narrow stream valleys. 
 
Two flat-lying bedrock formations of Pennsylvanian age outcrop in the 
site vicinity and form the adjacent hills, which rise to el 1,200 
feet, as shown on Figure 2.5.1-2.  The rocks are unmetamorphosed and 
show no evidence of major geologic deformation or tectonic activity.  
Regionally, the site lies near the center of a basin structure of 
Permian age (Figure 2.5.1-3).  The Upper Freeport coal seam lies at el 
900 feet, approximately 150 feet above the plant elevation and has 
been exploited to some extent in the site area.  Several thinner coal 
seams are believed to exist beneath the site between 0 and 200 feet 
depth, but are not of sufficient extent or quality for commercial 
development at this time. 
 
Massive sandstones were utilized locally in the past as dimension 
blocks for use in nearby bridge abutments, retaining walls, and 
building construction.  None of this activity is carried on presently 
in the site area. 
 
Minor oil and gas production has been realized within 4 miles of the 
site, drawing mainly from the Pocono Group of Early Mississippian age.  
There has been neither mining activity nor hydrocarbon extraction 
beneath the site which could cause ground settlement or collapse, nor 
is any anticipated. 
 
The regional geologic history of the site region is discussed in 
Section 2.5.1.1.4, and reveals that the site area has not been 
subjected to severe diastrophic events at any time since the 
Precambrian.  The area has remained tectonically stable since the 
Allegheny orogeny, approximately 250 million years ago, with the 
exception of epeirogenic uplifts, downwarping, and rebound, due to 
glacial loading. 
 
The site is located in an area of very low seismicity within the 
Appalachian Plateau tectonic province as shown on Figure 2.5.1-5. 
 
The nearest earthquake of epicentral Intensity V Modified Mercalli 
(MM), or greater, took place June 27, 1906, at Fairport, Ohio (near 
Cleveland), 80 miles northwest of the site.  Only one earthquake has 
been reported within 50 miles of the site, reported at Sharon, 
Pennsylvania, on August 17, 1873, approximately 40 miles north of the 
site.  Limited  details  have  resulted  in  an estimated intensity of 
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III-IV (MM).  The largest earthquake in the site region is the 
intensity VII-VIII (MM) event which occurred March 8, 1937, near Anna, 
Ohio, approximately 200 miles southwest of the site. 
 
Results of geologic mapping in the site area indicate there is no 
hazard of surface faulting at or near the site.  Additionally, no 
hazard due to ground subsidence is present which could affect the 
site. 
 
In general, the founding material at the plant site is glacial 
outwash, overlain locally by thin deposits of silt, sand, and clay 
deposited during higher stages of the Ohio River.  The founding 
materials for the plant structures are discussed in detail in Section 
2.5.4. 
 
Exploratory borings have shown that the bedrock beneath the site is a 
hard, black shale, and gray sandstone, probably belonging to the 
Allegheny Formation of Pennsylvanian age.  It is estimated to be 350 
feet thick in the plant area and shows no indication of extensive 
weathering, solution cavities, or other deleterious characteristics. 
 
The work described herein was performed by Stone & Webster Engineering 
Corporation (SWEC), Boston, Massachusetts, with the following 
exceptions: 
 

1. Raymond International, Hackensack, New Jersey, performed 
subsurface test borings, standard penetration tests, and 
soil, and rock sampling in the site area under the direction 
of SWEC. 

 
2. Weston Geophysical Engineers, Inc., Westboro, Massachusetts, 

performed in situ seismic velocity measurements, including 
seismic refraction profiles and cross-hole, down-hole, and 
up-hole seismic tests for determining shear moduli of the 
overburden and bedrock characteristics.  They also prepared 
the original seismicity analysis. 

 
3. Pennsylvania Drilling Company, Inc., Pittsburgh, 

Pennsylvania, performed subsurface test borings, standard 
penetration tests, soil and rock sampling, and piezometer 
installations under the direction of SWEC. 

 
4. Eger Drilling Company, Inc., Bridgeville, Pennsylvania 

performed subsurface test borings, standard penetration 
tests, soil sampling and piezometer installations under the 
direction of SWEC. 

 
2.5.1.1  Regional Geology 
 
2.5.1.1.1  Regional Physiography 
 
The BVPS-2 site lies on the south bank of the Ohio River within the 
Appalachian Plateau physiographic province (Figure 2.5.1-1) (Fenneman 
1938).   This  province  is  characterized  by  relatively  undeformed 
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Paleozoic sediments which have been gently tilted and extensively 
dissected, producing the appearance of a rejuvenated peneplain.  In 
Beaver County, the flat hill tops lie at approximately el 1,200 feet 
above narrow valleys cut 200 to 400 feet below the top of the hills. 
 
Alluvial deposits of varying thickness are found at various elevations 
on the valley walls, and consist mainly of interbedded sands and 
gravels.  These deposits frequently occur as terraces, and are the 
result of higher stages of rivers carrying large amounts of glacial 
outwash during the Pleistocene.  The limit of glacial ice has been 
mapped as being approximately 20 miles north of the site (Shepps et al 
1959). 
 
Geologically, the province is a broad, gentle basin whose youngest 
rocks are the Dunkard Group of Early Permian age.  The province is 
bounded on the west by the Central Lowland province, the boundary 
being an escarpment of Pennylvanian rocks 1,000 feet high in Tennessee 
and Kentucky, and a lower escarpment of Mississippian rocks in central 
southern Ohio.  The boundary is somewhat indistinct in central Ohio, 
but generally follows the limit of glacial till plains.  To the 
northwest and north of the site area, the boundary again follows an 
escarpment, formed by Silurian and Devonian sandstones, limestones, 
and Ordovician shales, to their contact with the Precambrian rocks of 
the Adirondacks (Fenneman 1938).  The eastern boundary with the Valley 
and Ridge province occurs 105 miles east of the site and is marked by 
an abrupt topographic escarpment as much as 1,500 feet high, called 
the Allegheny Front.  The Valley and Ridge province is characterized 
by a series of narrow, parallel ridges and valleys; the ridges being 
limbs of folds composed of resistant rock, and the valleys being the 
crests and troughs. 
 
A portion of the Central Lowland physiographic province also lies 
within the site region, the boundary occurring 85 miles to the west.  
This province is characterized by having a Precambrian basement, or 
craton, with a veneer of nearly horizontal sedimentary rock of varying 
thicknesses.  The structure is generally controlled by several basins 
and domes formed by Paleozoic epeirogenic activity.  This has produced 
a diversity of geomorphic features, a large part of which has been 
extensively modified by Pleistocene glaciation (Eardley 1962). 
 
2.5.1.1.2  Regional Stratigraphy 
 
The distribution of the major geologic units within the site region is 
shown on Figure 2.5.1-3.  A generalized cross section and regional 
stratigraphic column are given on Figures 2.5.1-4 and 2.5.1-6, 
respectively.  The detailed stratigraphy of the Appalachian basin is 
thoroughly discussed by Colton (1970) and is summarized subsequently. 
 
2.5.1.1.2.1  Precambrian 
 
Rocks of Precambrian age are exposed  in the site region, 
approximately 180 miles to the southeast in the Blue Ridge 
anticlinorium.   These   are   a   sequence   of   metasediments   and 
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metavolcanics which unconformably overlie what is commonly called 
Precambrian basement.  The basement complex consists of schists, 
gneisses, and a wide variety of intrusives.  The nearly peneplained 
basement surface has been determined to slope gently to the southeast 
under the region.  Little is known about the stratigraphy of the 
Precambrian beneath the Appalachian basin. 
 
2.5.1.1.2.2  Cambrian 
  
Lower Cambrian deposition was concentrated in the southeast part of 
the Appalachian basin and resulted in a thick clastic wedge sequence, 
which included the sequence of rocks from the Loudoun to Waynesboro 
Formations.  Equivalent rocks were not deposited on the west limb of 
the basin.  Deposition on the western edge began in the Middle 
Cambrian with the Mt. Simon, Rome, and Conasauga Formations.  The 
clastic sequence was followed in Middle and Late Cambrian time by 
basinwide deposition of carbonate rocks.  These include the Elbrook 
Dolomite, Conococheague Limestone, the Lower Ordovician Beekmantown 
and Middle Ordovician Chambersburg, and Trenton Group rocks. 
 
2.5.1.1.2.3  Ordovician 
 
The carbonate sequence gives way abruptly during the Middle Ordovician 
to marine clastic deposits, beginning with the Martinsburg Shale.  A 
thick clastic wedge about 8,000 feet thick is believed to have apexed 
in western Virginia and North Carolina during this time (Eardley 
1962).  Ordovician clastic sedimentation ended with the deposition of 
the Oswego Sandstone and Queenston Formation.  Evidence exists for a 
diastrophic event affecting the Upper Ordovician along the east side 
of the basin, with some units missing, and an angular unconformity 
being developed (Colton 1970). 
 
2.5.1.1.2.4  Silurian 
 
The Upper Ordovician clastic sequence is overlain by a thin sequence 
of predominantly clastic rocks, mainly of Early Silurian age, that 
extends throughout most of the Appalachian basin.  It is thickest in 
the northeast part, and thins to the west, southwest, and north, being 
totally absent in eastern New York.  These rocks include some of the 
major ridge forming rocks of the Valley and Ridge, and include the 
Tuscarora Sandstone and Clinton Group. 
 
A carbonate sequence began in the Middle Silurian, and continued into 
Late Silurian, Early Devonian, and even into the Middle Devonian in 
some areas.  Like the underlying sequences, it is wedge-shaped, being 
thickest on the east and thinning out to the west and south.  The 
sequence begins with the Lockport Dolomite, and includes the Salina 
and Bass Islands Group of Late Silurian age, deposited in evaporitic 
basin conditions, and the Helderberg Group.  This sequence is overlain 
in most parts of the basin by the Oriskany Sandstone. 
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2.5.1.1.2.5  Devonian 
 
Early Devonian carbonate deposition gave way to predominantly clastic 
sedimentation in the Middle and Late Devonian throughout most of the 
basin.  The contact is conformable in most places and begins with the 
Needmore Shale.  The sequence includes the Olentangy, Chemung, 
Catskill, and Bedford formations in the site region and ends before 
deposition of the Berea Sandstone or Pocono Group. 
 
2.5.1.1.2.6  Mississippian 
 
The Mississippian sequence conformably overlies the Devonian clastic 
sequence in most areas.  The sequence is basically wedge-shaped with 
modifications due to erosion in eastern Ohio-western Pennsylvania, 
occurring in the Late Mississippian or Early Pennsylvanian time.  The 
sequence includes the Pocono Group, the Greenbrier Group, and the 
Mauch Chunk Formation. 
 
2.5.1.1.2.7  Pennsylvanian 
 
Pemsylvanian strata are commonly disconformable on the Mississippian 
and are distinctly clastic.  They include thick sequences of 
alternating beds of sandstone, shale, and siltstone with lesser 
amounts of coal and limestone.  The Pottsville, Allegheny, Conemaugh, 
and Monongahela Formations were deposited at this time, and include 
the great coal-bearing formations of the basin.  It has been 
determined that the Pennsylvanian sequence was originally much 
thicker, and more extensive, than at present, and nearly 75 percent of 
the sequence has been eroded since the Paleozoic (Colton 1970). 
 
2.5.1.1.2.8  Permian 
 
Overlying the Monongahela Formation in an oval area in West Virginia, 
southeast Ohio, and southwest Pennsylvania, is the Dunkard Group, of 
probable Lower Permian age.  The Dunkard Group continued the variable 
deposition sequence started in the Pennsylvanian.  The Allegheny 
orogeny, occurring progressively from the southeast during the 
Pennsylvanian and Permian, ended the extensive depositional cycle of 
the Paleozoic and exposed the sediments of the basin to a long period 
of erosion which is continuing today. 
 
2.5.1.1.2.9  Triassic 
 
The only rocks found in the site region younger than the Dunkard Group 
are located approximately 165 miles east of the site in the Gettysburg 
basin.  They belong to the Newark Group and are believed to be Late 
Triassic or perhaps Early Jurassic in age.  They are mainly 
continental sandstones, arkoses, conglomerates, and fanglomerates 
deposited in long, narrow, fault-bound basins.  Numerous mafic sills 
and dikes are found associated with these deposits, and are believed 
to be the result of continental rifting during the Late Triassic and 
Early Jurassic. 
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2.5.1.1.2.10  Pleistocene 
 
Unconformably overlying the Paleozoic rocks of northern Pennsylvania 
and Ohio are the unconsolidated deposits of several episodes of 
Pleistocene glaciation.  Although glacial ice never advanced as far as 
the site area, the effects of its proximity are evident by the 
presence of high-level gravel terraces along the Ohio River and its 
major tributaries.  These deposits provide the substrata on which the 
great majority of the cultural and industrial centers are founded. 
 
Erosion since the retreat of the ice has considerably modified and 
removed much of the original deposits, but three terraces remain in 
the site area.  The plant is situated on the uppermost terrace and is 
more fully described in Section 2.5.1.2. 
 
2.5.1.1.3  Regional Structural Geology 
 
The site lies on the west limb of the Appalachian sedimentological 
basin near the axis of the Appalachian coal basin (Rodgers 1970) or 
the axis of the Pittsburgh-Huntington basin (Wagner et al 1970).  This 
area is just east of the Central Stable Region of North America and 
west of the Blue Ridge and Piedmont provinces as indicated on Figure 
2.5.1-7. 
 
All Carboniferous rocks in this area dip gently (less than 5 degrees) 
toward the basin axis, a line through Pittsburgh to Huntington, West 
Virginia.  The basin contains the youngest sedimentary rocks in this 
part of the country, the Dunkard Group of Lower Permian age, exposed 
in the axial area 26 miles south of the site.  The underlying Middle 
and Lower Paleozoic strata continue to thicken eastward, so that the 
axis of deposition is displaced somewhat east of Pittsburgh.  The 
Precambrian surface also continues to dip southeastward under the 
entire Appalachian basin (Rodgers 1970).  East of Pittsburgh, the dip 
of the Carboniferous strata reverses, and the units are deformed into 
broad gentle folds.  This trend continues eastward into the Allegheny 
Mountains, until the Allegheny Front is reached at the outermost 
Carboniferous outcrop.  Three anticlines form prominent ridges before 
the Allegheny Front is reached.  These are the Chestnut Ridge, Laurel 
Hill, and Accident Mountain anticlines.  Most of the structures found 
in the site region are the result of the Allegheny orogeny, which 
culminated in Late Permian time.  No diastrophic events have occurred 
in the site region since the Early Jurassic. 
 
2.5.1.1.3.1  Structures of the Appalachian Plateau 
 

Folding 
 
Major folds within 200 miles of the site are discussed in terms of 
their history of development, geologic setting, and effects on the 
geology of the site.  The major structural features mentioned herein 
are shown on Figure 2.5.1-7. 
 
Folds within the site region of the Appalachian Plateau are well 
displayed southeast of the site between Pittsburgh and  the  Allegheny 
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Front.  Their wavelengths range from 6 to 12 miles and their 
structural reliefs vary from 500 to 2,500 feet (Rodgers 1970; 
Cardwell et al 1968).  The three largest of these are the Chestnut 
Ridge, Laurel Hill, and Accident Mountain anticlines which bring 
uppermost Devonian rocks to the surface.  They are 65, 75, and 85 
miles from the site, respectively.  Farther east, 150 miles from the 
site, the higher Deer Park anticline brings to the surface a larger 
section of Upper Devonian shale.  Dips are usually less than 10 
degrees and no regularity of plunge of the folds is apparent.  
Faulting at the surface is rare, but oil and gas drilling has 
revealed several major faults at depth, mostly in the Devonian 
section.  Evidence  indicates  that  these  may  be  sole thrusts for 
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westward movement of the overlying Plateau rocks (Gwinn 1964).  The 
trend of the folds closely parallels the trend of the major folds in 
the Valley and Ridge of central Pennsylvania, swinging from north-
northeast near Pittsburgh, to east-northeast in north-central 
Pennsylvania.  Two of the Plateau folds can be traced southwestward 
into West Virginia, where they steepen significantly and increase in 
amplitude.  The Deer Park anticline and the Briery Mountain anticline, 
the continuation of the Accident Mountain anticline, converge in West 
Virginia, 100 miles south of the site, and become the Elkins Valley 
anticline, whose west flank has a structural relief of 9,000 feet and 
is locally overturned.  Thrust faults have been suggested beneath the 
anticline from well data (Rodgers 1970).  All of the anticlines show 
westward offset across the west-northwest trending Morgantown-Sang Run 
and Fairmount-Rowlesburg lines.  The nature of these features is not 
clearly understood at this time but may be related to reactivated 
basement fracture zones along which strike slip movement has occurred 
(Rodgers 1970; Cardwell et al 1968). 
 
Of significantly different trend from these folds is the Burning 
Springs anticline in west-central West Virginia, about 100 miles 
southwest of the site.  It trends nearly north-south across the center 
of the coal basin with a structural relief of 1,650 feet.  The limbs 
dip very steeply, and the fold structure terminates rather abruptly at 
either end.  Its existence has been interpreted to be due to several 
repetitions of the Devonian section along imbricate thrust surfaces, 
possibly facilitated by the presence of Salina Group salt beds 
(Rodgers 1970). 
 
The folds of the Plateau are so parallel to those in the adjacent 
Valley and Ridge, that no one doubts their formation at the same time 
and by the same forces.  The difference in complexity and degree of 
deformation between the two areas indicates that the stress levels 
were considerably lower in the Plateau, or the rocks responded to the 
force differently because of an anisotropic property of the rocks. 
Thin-skinned tectonics, with movement occurring along zones of salt or 
weak shales, seems to be the best explanation for the origin of 
structures found in the Appalachian Plateau of the site region 
(Rodgers 1963, 1970; Gwinn 1964). 
 
Recent seismic reflection profiling in the southern Appalachians 
appears to confirm large scale decollement movement of rocks in the 
Appalachian Plateau and Valley and Ridge.  Movement was generally to 
the northwest and occurred mainly during the Allegheny orogeny (Cook 
et al 1979, 1980).   
 
Other folds of note exist in the Appalachian Plateau section of 
eastern Ohio.  The Parkersburg-Lorain syncline is the westernmost fold 
of the western Appalachian basin, and can be traced from Parkersburg, 
West Virginia, to Lorain County on Lake Erie.  The syncline is a 
structural trough trending N10W and is nearly 5 miles wide in the 
Marietta region, approximately 80 miles west of the site (Lemborn 
1951).  The Cambridge arch is the anticlinal counterpart of the 
Parkersburg-Lorain  syncline,  and  parallels  it  to  the  east.   It 
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can be traced from the Ohio River in Washington County, Ohio, 
northwestward into Summit County.  The structure has a relief of 450 
feet in Washington County, but becomes less well defined northward 
(Lamborn 1951).  Both of these folds are known to  affect  the 
Devonian shale  sequence  above  the  Onondaga  Formation.  The  folds 
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are underlain by pinchouts of bedded salt, and their location may be 
due to movements along this zone during the Allegheny orogeny. 
 

Faults 
 
The Clarendon-Linden fault zone is a major tectonic feature in the 
Appalachian Plateau and Central Stable Region of western New York.  It 
trends north-south for over 60 miles from near Lake Ontario to 
northern Allegheny County.  The Clarendon-Linden fault is postulated 
to be not a single fault but instead, a zone consisting of several 
parallel basement faults which become surface flexures (Van Tyne 
1976).  Most of the movement is believed to be confined to those 
formations below the Silurian deposits.  Movement is believed to have 
been downthrown to the east, reversing later to become downthrown to 
the west.  A significant amount of seismic activity has taken place in 
the area of Attica, New York, in close proximity to the Clarendon- 
Linden structures (Sbar and Sykes 1977; Pomeroy et al in press).  
Recent low-level seismic activity has been correlated with high-
pressure fluid injection operations in brine fields which are 
developed in the area, and it is believed to be relieving stress along 
the fault system.  For this reason, the fault must be considered an 
active feature.  The south end of the fault zone is about 160 miles 
northeast of the BVPS-2 site.  The seismicity of the Clarendon-Linden 
fault zone is discussed in Section 2.5.2.  The Intensity VIII (MM) 
event in 1929 near Attica is the largest event to occur in western New 
York and has been correlated with the Clarendon-Linden structure. 
 
Recent work in south-central Pennsylvania has resulted in a proposed 
fault zone near latitude 40°N called the Transylvania fault (Root and 
Hoskins 1977).  This zone is believed by the authors to be a 
fundamental fracture of the continental plate, end has been traced 
from the Blue Ridge, across the Appalachian Plateau a few miles south 
of the BVPS-2 site.  The fault is believed to have been active prior 
to the opening of the Atlantic and was rejuvenated at that time.  No 
seismic activity is now associated with the zone, and it probably has 
been inactive at least since the Jurassic.  The existence of the zone 
in the Appalachian Plateau is somewhat conjectural, based only on 
anomalous aeromagnetic patterns (Popenoe et al 1964; Beck and Mattick 
1964) and a proximity to one of Wagner and Lytle's (1976) zones of 
structural discontinuity. 
 
Other investigators have recently proposed the existence of similar 
geologic features beneath the Appalachian Plateau.  Wagner (1976) 
hypothesizes "growth faults" based on the confined subsurface 
distribution of certain rock units of Cambrian and Lower Ordovician 
age.  The faults were to have been active during the Cambrian and 
Ordovician periods.  Root (1978) proposes similar down-to-the-east 
basement faults recurrently active during the Paleozoic and Mesozoic 
eras.  Parrish and Lavin (1982) propose that kimberlite intrusions of 
Mississippian to mid-Jurassic age were emplaced at the intersection of 
basement faults along the edge of the Rome Trough with cross-
structural lineaments.  These cross-structural lineaments were 
identified   from   gravity    and  magnetic   anomaly   terminations, 
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pronounced magnetic gradients, changes in gravity patterns, structural 
discontinuities and satellite imagery.  The basement faults are 
believed to be Triassic to Jurassic in age.  Harris (1978) proposes 
border faults to the Rome Trough in Kentucky and West Virginia as 
being active during early and middle Paleozoic time. 
 
There appears to be no correlation between the Transylvania faults, 
Wagner or Root's growth faults, or those faults and lineaments 
proposed by Parrish and Lavin.  All of the features described above 
are believed to be at least Mesozoic in age, show no history of 
seismic activity, and pose no threat to the safety of the BVPS-2 site. 
 
Other investigators have recently proposed the existence of similar 
geologic features beneath the Appalachian Plateau.  Wagner (1976) 
hypothesizes "growth faults" based on the confined subsurface 
distribution of certain rock units of Cambrian and Lower Ordovician 
age.  The faults were to have been active during the cambrian and 
Ordovician periods.  Root (1978) proposes similar down-to-the-east 
basement faults recurrently active during the Paleozoic and Mesozoic. 
Parrish and Lavin (1982) proposal that kimberlite instrusions of 
Mississippian to mid-Jurassic age were emplaced at the intersection of 
basement faults along the edge of the Rome Trough with cross 
structural lineaments.  These cross structural lineaments were 
identified from gravity and magnetic anomaly terminations, pronounced 
magnetic gradients, changes in gravity patterns, structural 
discontinuities, and satellite imagery.  The basement faults are 
believed to be Triassic to Jurassic in age.  Harris (1978) proposes 
border faults to the Rome Trough in Kentucky and West Virginia as 
being  active during early and middle Paleozoic time.  There appears 
to be no correlation between the Transylvania fault, Wagneror Root’s 
growth faults or those faults and lineaments proposed by Parrish and 
Lavin.  All of the features described above are believed to be at 
least Mesozoic in age, show no history of seismic activity, and pose 
no threat to the safety of the BVPS-2 site. 
 
Ver Steeg (1944) describes several minor faults in eastern Ohio.  
Between Wilkesville and Clarion in Vinton County, there is a north-
south striking fault with a throw of 7 feet; in Harrison County, a 
north-northeasterly striking reverse fault has a throw of 1.5 feet.  
He also describes a vertical fault with a throw of 15 feet dipping to 
the west at 45 to 50 degrees.  The age of these minor faults is not 
known, but they may be related to Alleghenian folding.  They occur 140 
and 42 miles southwest of the site, respectively. 
 
Janssens et al (1976) report overthickened Salina units and folding of 
the younger sediments in Guernsey County, Ohio, approximately 60 miles 
from the site.  They postulate thrusting above the E salt unit of 
about 1 mile toward the northwest, with parallel folding of the 
preceding units.  They also postulate a major tear fault in east-
central Washington County, Ohio, similar to others found in the 
Appalachian basin associated with movement along salt beds during the 
Allegheny orogeny, approximately 95 miles from the site.  (Janssen 
1977, personal communication) 
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2.5.1.1.3.2  Structures of the Central Stable Region 
 

Folds 
 
The Cincinnati arch is the dominant basement structure in the Central 
Stable region of Ohio.  This feature marks the change in dip from the 
easterly component of the Appalachian basin to the westerly component 
of the Michigan and Illinois basins.  It served to divide the basins 
into separate depositional environments as well as to separate the 
mobile Appalachian basin from the stable intra-cratonic interior. 
 
The Cincinnati arch is the northern extension of the Nashville- 
Jessamine dome, located in Tennessee and Kentucky.  At its northern 
end, the arch bifurcates into the northwesterly trending Kankakee 
arch, and the north-easterly trending Findlay arch.  The earliest 
development of the arch took place near the end of the Early 
Ordovician, with evidence of erosion of the Lower Ordovician and Upper 
Cambrian in northern Ohio.  A complex sequence of uplift, stability, 
and subsidence relative to the basins followed, continuing into post-
Permian to pre-Late Triassic time when the final uplift occurred 
(Janssens 1967, 1973).  The arches represent Precambrian basement 
structural highs which have remained inactive since approximately the 
beginning of the Mesozoic. 
 
The arch system continues into Canada and extends to the Canadian 
Shield as the Algonquin axis.  A cross structure, the Chatham sag, 
separates the Findlay arch from the Algonquin axis.  The feature in 
Canada is believed to have a similar, related history.  The arch 
system is believed to have served as the anvil during lateral 
compression of the Paleozoic sediments from the southeast and east 
during the Allegheny orogeny (Rodgers 1970). 
 

Faults 
 
Ver Steeg (1944) describes a minor fault in Delaware County, Ohio, 
within the Central Stable Region.  It strikes N20E and dips 58 degrees 
to the east with a displacement of 8.5 feet.  Jacoby (1969) reports 
two minor faults in the International Salt Mine in Cleveland.  Both 
are nearly vertical gravity faults striking N70W, and dipping to the 
north.  The throws on the faults are 4 to 4.5 feet and 47 feet.  The 
origin of the faulting is unknown. 
 
Owens (1967) reports a small displacement, north-south trending, 
gravity fault, downthrown to the east on the Precambrian surface in 
Clinton-Fayette-Pickaway Counties, Ohio.  The fault is based on an 
east-west seismic cross section.  He also states the feature may be 
the result of erosion on the Precambrian surface. 
 
Two other faults in Ohio were recognized during site investigations 
for Perry Nuclear Power Plant - Unit 1 and Unit 2, Lake County, Ohio, 
approximately 90 miles northwest of the site.  The Warners Creek and 
Hell Hollow faults were found to be relatively small features, 
probably younger than 35,000 years and related to slumping of rock 
masses  along  joint  planes  or  thrust  faults  which  resulted from 
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loading effects and ice movements during the Pleistocene (Cleveland 
Electric Illuminating Company 1974).  Evidence for deep-seated 
faulting in the area was not present.  The largest fault known in Ohio 
is the Bowling Green fault, approximately 180 miles from the BVPS-2 
site.  It is a high angle reverse fault and trends north-northwest 
across the top of the Cincinnati arch through Hancock, Wood, and Lucas 
Counties into Michigan.  It displaces the Trenton oil horizon some 200 
feet.  The fault is believed to become a monocline at both ends (Ver 
Steeg 1944; Janssens 1973).  The bedrock surface across the fault was 
leveled by erosion during the Mesozoic and Cenozoic eras, and it 
appears that no movement has occurred on the fault since about the end 
of the Paleozoic (Woodward-Moorhouse and Associates, Inc. 1974).  The 
majority of structural features in northwestern Ohio lie in a 
northwest-southeast direction paralleling the trends in the Michigan 
basin, to which they are probably related. 
 
Several faults have been identified in Ontario in the vicinity of the 
Chatham sag.  They include the Electric fault, the Dawn fault, the 
Clearville fault, the Kimball-Colinville fault, and the Willey fault 
(Brigham 1972).  These faults are 140 miles from the site at their 
nearest known location and are believed to be Ordovician to Devonian 
in age, with no evidence of post-Devonian activity. 
 
2.5.1.1.3.3  Structures of the Valley and Ridge Province 
 
Sedimentary strata of the Valley and Ridge have been deformed into a 
close succession of anticlines and synclines, each several miles 
across.  Most folds are asymmetrical and have been overturned or 
steepened on the northwest limb.  Progressive deformation has resulted 
in  southeast dipping thrust faults developing along the overturned 
limb in places.  Faulting is common in the Valley and Ridge of  
Virginia and Tennessee, while folding dominates in Pennsylvania.  The 
deformation has been related to thin-skinned tectonics which took 
place during the Allegheny orogeny (Gwinn 1964, 1970; Rodgers 1963, 
1970). 
 
Some of the larger structures closest to the site are the Wills 
Mountain anticline, Broad Top syncline, and the Nitanny anticline, 110 
to 125 miles southeast of the site.  All of these structures have been 
shown to be the result of folding and thrusting along relatively 
shallow, weak stratigraphic units during the Allegheny orogeny. The 
Birmingham and Sinking Valley thrusts are exposed 115 miles southeast 
of the site, and are associated with development of the Nitanny 
anticlinorium.  A major fault, the Little North Mountain thrust, is 
present 150 miles  southeast of the site where it coincides with the 
mid-province structural front, the zone of vertical and overturned 
beds (Rodgers 1970).  It is just one of several thrusts in the Valley 
and Ridge of Virginia and Maryland, which developed approximately in 
the same manner and at the same time. 
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2.5.1.1.3.4  Structures of the Blue Ridge and Piedmont Provinces 
 
A small part of the Blue Ridge and Piedmont provinces lies within 200 
miles of the BVPS-2 site.  The history and geologic structures of the 
two provinces are similar and are discussed together. 
 
The Blue Ridge and Piedmont provinces are characteristically composed 
of metamorphosed Precambrian and Lower Cambrian eugeosynclinal 
sediments, which have been intensely folded and faulted.  Involvement 
during two deformations distinguishes these provinces from the Valley 
and Ridge to the west. Major features of the northern end of the 
provinces, within 200 miles of the site, are the South Mountain-Blue 
Ridge anticlinorium and the Catoctin Border fault.  The former is the 
major anticlinal feature of the Blue Ridge, and exposes metamorphosed 
Precambrian basement rocks in its core with volcanic rocks 
unconformably overlying them.  Plate tectonic theory and 
interpretation of recent seismic profiling indicate that the Blue 
Ridge and Piedmont rocks are allochthonous, having been thrust a 
minimum of 35 miles over Valley and Ridge sedimentary rocks.  
Deformation and westward transport is believed to have started during 
the Ordovician Taconic orogeny and culminated in the Pennsylvania to 
Permian, Allegheny orogeny.  Orogenic compressive stresses ceased with 
the initiation of continental rifting during the Triassic and 
Jurassic, creating the present Atlantic Ocean basin (Cook 1983; Cook 
et al 1979; Harris and Bayer 1979; Cook, Brown, and Oliver 1980.) 
 
The Catoctin Border fault forms the western boundary of the Piedmont 
province in Pennsylvania, Maryland, and northern Virginia.  It is a 
normal fault, downthrown to the east, and borders the Gettysburg-
Culpepper basin of Triassic age. 
 
2.5.1.1.3.5  Lineaments Within the Site Region 
 
Several studies have included the identification and analysis of 
lineaments in the area surrounding the BVPS-2 site (Gwinn 1964; Wagner 
and Lytle 1976; Kowalik and Gold 1976; Briggs and Kohl 1976; Saunders 
and Hicks 1976; Bench et al 1977; Colton 1977).  Some studies were 
based on satellite imagery, while others used subsurface geologic 
information.  Several lineaments were identified in the immediate site 
vicinity, but none are believed to correspond to bedrock fault traces.  
Most lineaments can be shown to correspond to topographic features and 
segments of rivers and streams.  Many lineaments which represent 
valley traces are parallel or normal to fold axes.  Joint patterns in 
this area also tend to be parallel or normal to these axes (Briggs and 
Kohl 1976).  Although the relationship between joints and straight 
stream valleys is still in question, the valley lineaments do suggest 
some relation to Allegheny orogeny folding.  Most, if not all, 
lineaments identified in Pennsylvania can be shown to have originated 
before the Cenozoic.  The very low level of seismic activity in the 
area precludes development of any lineaments as a result of recent 
fault movement. 
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2.5.1.1.4  Regional Geologic History 
 
The geologic history of the region about the site can best be 
understood by tracing the history of development of the central 
Appalachian basin.  The Appalachian basin is an elongated sedimentary 
basin which extends from the Canadian Shield in southern Quebec and 
Ontario southwestward to central Alabama.  It includes here the area 
of typical Valley and Ridge structures, as well as the rocks of the 
Appalachian Plateau.  Most of the site region (200-mile radius) falls 
within this area, except for a small section of Blue Ridge and 
Piedmont rocks to the southeast. 
 
The general configuration and character of the Precambrian basement 
beneath the basin is fairly well known from oil and gas exploration 
activities and gravity and aeromagnetic data.  Rocks of the Canadian 
Shield are believed to continue as a peneplain surface beneath the 
Paleozoic cover, and slope at a very low angle to the south and 
southeast (Beck and Mattick 1964; King 1977; Kulander and Dean 1978).  
The depth to the basement is generally equal to the thickness of the 
overlying sediments and ranges from 2,000 feet over the Cincinnati 
arch to about 35,000 feet in the geosynclinal portion of the 
Appalachian basin.  The basement surface reflects a long period of 
erosion which began in Late Precambrian time, and continued into the 
Middle Cambrian.  It resulted in a marked angular unconformity between 
the metamorphic and igneous complex of the basement, and the 
sedimentary pile within the basin.  Subsidence of the basement in the 
late Middle Cambrian and Late Cambrian initiated deposition of marine 
sediments, consisting mostly of sandstone and sandy dolomite, the 
basal clastic sequence.  The sequence is wedge-shaped with the 
greatest thickness being along the eastern edge of the basin, 
indicating transgression from the southeast.  This sequence was 
followed by an episode of carbonate deposition during the Late 
Cambrian and Early Ordovician during a prolonged period of crustal 
quiescence.  Evidence suggests that the carbonate deposits ended 
abruptly southeastward at a continental shelf bordering the 
eugeosyncline (Rodgers 1968).  This sequence ended after deposition of 
the Trenton Limestone. 
 
Gentle epeirogenic uplift during the early Middle Ordovician resulted 
in an erosional disconformity in the upper part of the Cambrian-
Ordovician carbonate section in some parts of the basin.  Clastic 
sediments of Late Ordovician to Middle Silurian age conformably 
overlie the Trenton, although in many areas this episode began in the 
Middle Ordovician (King 1959).  They were derived from erosion of 
emergent land to the southeast and southwest (Eardley 1962; King 
1959).  The first part of the later clastic deposits forms the Middle 
and Upper Ordovician Normanskill and Martinsburg Formations of New 
York and Pennsylvania, considered to be flysch deposits (King 1977).  
Evidence exists for a major deformation in Late Ordovician time, 
mostly from the northeastern part of the basin.  The Taconic orogeny 
left its imprint in central and eastern Pennsylvania as a distinct 
angular unconformity between highly deformed Upper Ordovician rocks, 
only slightly deformed Lower Silurian rocks. 
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A thick wedge of elastic sediments, centered in east-central 
Pennsylvania, began to accumulate in Late Ordovician time, and 
continued through the Silurian and Devonian, with the greatest 
development during the Silurian and Devonian.  The source of these 
sediments is believed to have been an upland to the east which was 
developing as a result of continental plate convergence (King 1977). 
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Early Silurian clastics were followed by a thick carbonate and shale 
sequence during the Middle Silurian.  Overlying these are the 
evaporites of the Salina Group and the Bass Islands carbonates.  The 
top of the Bass Islands is a widespread Early Devonian unconformity, 
while the top of the overlying Helderberg Formation is a widespread 
regional unconformity.  This unconformity was overlain by the 
transgressive sequence of the Oriskany and Bois Blanc Formations and 
was followed by carbonate deposition (Onondaga).  This was followed by 
a thin sequence of clastics with intermittent carbonates up to the end 
of the Devonian, known as the Catskill Delta. Deposition of the Pocono 
Sandstone and Mauch Chunk Shale followed conformably on top of the 
marine Catskill deposits in some areas, but unconformably in most of 
the basin during the Early Mississippian.  They indicate thickening 
toward the eastern geosynclinal trough which coincided with the Valley 
and Ridge province. 
 
Another gentle uplift occurred in Late Mississippian or Early 
Pemsylvanian time in the northwest part of the basin and resulted in 
an erosional disconformity between the Mississippian and Pennsylvanian 
(Colton 1970).  The Pennsylvanian strata are distinctly clastic, and 
include the great coal-bearing formations of the Appalachian Plateau 
and Valley and Ridge provinces, deposited in a restricted basin.  The 
Pottsville, Allegheny, Conemaugh, and Monongahela Formations in the 
site vicinity were deposited at this time. 
 
Conformably overlying the Monongahela in an oval area of southwest 
Pennsylvania, eastern Ohio, and West Virginia, is the Dunkard Group of 
Early Permian age.  It is composed of shale, sandstone, and a few thin 
coal beds. 
 
The age of deformation of this area is not clearly defined, but, 
presumably, it was later than the youngest rocks present, and before 
deposition of Late Triassic sediments in the Newark-Gettysburg basin, 
165 miles east of the site.  The Allegheny orogeny completely changed 
the character of the Appalachian basin from a predominantly 
depositional environment into an emergent mountain range and plateau. 
 
The basin can be separated into two structural provinces, the 
Appalachian foldbelt on the east, and the Appalachian Plateau on the 
west.  The boundary between the two closely coincides with the 
Allegheny Front.  The foldbelt was subjected to intense deformation 
during the Allegheny orogeny which resulted in folding and faulting 
and generation of the Valley and Ridge mountains in central 
Pennsylvania and Virginia.  Intensity of deformation decreases rapidly 
west of the Allegheny Front. 
 
The Appalachian Plateau was also subject to the lateral compressive 
forces of this orogenic episode, and shows mild deformation within the 
higher stratigraphic units.  The presence of Salina salt beds 
underlying a large portion of the area apparently had a major effect 
on controlling the deformation in this area.  The salt beds greatly 
reduced the resistance to the lateral compressive stresses, and 
facilitated  thin-skinned  tectonic movements over a large area (Gwinn 
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1964; Rodgers 1963).  In some parts of the Plateau, it can be shown 
that other weak sedimentary units may have acted in a similar manner 
(Rodgers 1970).  These deposits were the major influence for lateral, 
northwestern thrusting of the orogenically-disturbed sequences, 
folding, and faulting of strata above the weak zones, and plastic flow 
and decollement deformations within the zones.  Most of the folds are 
asymmetrical and steepest on the northwest flank.  Thrust faults are 
the dominant structure in the southern Appalachians, but die out in 
southern Pennsylvania in a belt of anticlines and synclines. 
 
The tectonic forces which resulted in the Allegheny orogeny are 
believed by many to be a continuation of earlier Paleozoic continental 
collision.  The forces have been extinct since Late Paleozoic-Early 
Mesozoic time when, it is believed, the continental plates were rifted 
apart and generated the present Atlantic Ocean basin.  Since that 
time, the Appalachian basin area has been subjected to moderate 
epeirogenic movements, which have provided the relief necessary to 
produce the geomorphologic dissection present today. 
 
Outside the Appalachian basin, but within the site region in eastern 
Pennsylvania, is an area of Mesozoic deformation and sedimentation.  
The Newark-Gettysburg-Culpepper basin is a series of long, narrow, 
fault-bound basins of Late Triassic and Early Jurassic deposits, which 
developed as a result of continental rifting.  The deposits are 
chiefly clastic, and predominantly red in color, being fanglomerates, 
conglomerates, sandstones, arkoses, and mudstones.  Basalt flows, and 
diabase dikes and sills are voluminous within the deposits.  The total 
thickness of the deposits is about 20,000 feet, believed to be derived 
from granitic and gneissic terrain to the southeast (Eardley 1962).  
The faulting that marked the beginning of the basin deposition 
indicates the beginning of the Palisades orogeny.  It started in late 
Triassic time, and probably ended before the Early Jurassic (Rodgers 
1970). 
 
The final phase in the geologic history of the site region was that of 
the Pleistocene glaciations, which covered the entire northern half of 
the region.  The tectonic results of the glaciations were down-warping 
of the area overlain by and adjacent to ice, followed by rebound after 
removal of the ice load.  The low-level seismic activity that still 
occurs in the northeastern United States and eastern Canada is 
traditionally attributed to this rebound.  Periglacial events, 
associated with the development of outwash terraces along the Ohio 
River, are as yet incompletely understood. 
 
2.5.1.2  Site Geology 
 
2.5.1.2.1  Site Physiography 
 
The site is located on the south bank of the Ohio River in the town of 
Shippingport, 0.5 mile southeast of the town of Midland, Pennsylvania, 
and  adjacent  to  Beaver Valley  Power  Station - Unit 1 (BVPS-1).  
It  is  situated  near  the  center   of   the   Appalachian   Plateau 
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physiographic province as outlined by Fenneman (1938).  As previously 
described in Section 2.5.1.1.1, this province is characterized as an 
extensively dissected peneplain underlain by nearly flat-lying, 
undeformed Paleozoic sediments.  The dissected topography has been 
somewhat subdued beneath several glacial drifts beginning about 20 
miles north of the site and extending northward. 
 
The site is situated on the uppermost Pleistocene outwash terrace of 
the Ohio River, which has an average elevation of approximately 735 
feet in the main plant area (Figure 2.5.4-1).  A younger terrace 
exists between the upper terrace and the present flood plain of the 
Ohio at an elevation of approximately 688 feet.  The mean pool 
elevation of the river at the site is approximately 664 feet 6 inches.  
The upper terrace rises gently southward for a distance of 
approximately 1,500 feet before ending abruptly against a series of 
steep-sided, flat-topped hills with a top elevation of approximately 
1,200 feet.  The Ohio River is between 1,000 feet to 1,400 feet wide 
near the site, including the present flood plain. 
 
Figure 2.5.4-50 is a top of rock contour map.  As indicated on Figure 
2.5.1-2, flat-lying sedimentary rocks of the Allegheny Group of 
Pennsylvanian age immediately underlie the 100-foot thick terrace.  
The Allegheny Group consists of a sequence of interbedded shales, 
sandstones, coal seams, underclays, and a limestone bed.  It is 
estimated to be 350 feet thick in the site area, and contains one 
minable coal bed, the Upper Freeport coal, which outcrops above plant 
grade at approximately el 900 feet.  No coal seam has been mined in 
the plant area at elevations below that of the plant, and no seam is 
considered to have commercial potential beneath the plant (Patterson 
1963).  The site is drained by a small northwesterly flowing stream, 
Peggs Run, which enters the Ohio River near the east end of the site.  
The stream was diverted in conjunction with construction of BVPS-1, 
and is now culverted or lined for its entire run through the site. 
 
In the immediate area, there are no surface features indicative of 
actual or potential landsliding, or surface or subsurface subsidence, 
due to mining or cavernous conditions. 
 
2.5.1.2.2  Site Stratigraphy 
 
The area within 5 miles of the site is underlain by predominantly 
flat-lying, or gently-dipping sedimentary rocks, varying in age from 
the Middle Cambrian to the Late Pennsylvanian.  Formation descriptions 
are from Gray (et al 1960), Wagner (et al 1975), and Fettke (1950). 
 
2.5.1.2.2.1  Precambrian 
 
Crystalline Precambrian rock is believed to unconformably lie beneath 
the thick Paleozoic sequence.  Little is known about the rocks which 
comprise the basement complex as none are exposed within the area, nor 
have they been encountered in drill holes.  From other areas, they 
have been found to be composed  of  various  metamorphosed  
sedimentary  and  igneous  materials,  which  have  been  intruded  by 
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various other igneous bodies.  Beck and Mattick (1964) indicate that 
the basement may be between 10,000 and 11,000 feet deep in the site 
area, based on an aeromagnetic survey.  The eroded basement surface is 
believed to dip southeasterly, averaging 85 ft/mile. 
 
2.5.1.2.2.2  Cambrian 
 
Early and Middle Cambrian stratigraphy in the site area is 
incompletely known from a few deep wells located in adjacent states.  
Stratigraphic relations indicate a sea transgressing from the 
southeast during this time which deposited a thick clastic wedge on 
the Precambrian surface.  The westward extent of this wedge is not 
fully known, and it is somewhat speculative whether Lower and early 
Middle Cambrian rocks are represented beneath the site.  Deposition 
may have begun in late Middle Cambrian with the Pleasant Hill and 
Warrior Formations, or even the Potsdam sandstone, but is definitely 
known to have occurred by the Late Cambrian with the Gatesburg 
Formation.  The Gatesburg is known from a deep well in Butler County, 
Pennsylvania, to be a fine-grained, crystalline, light brownish gray 
dolomite, sandy dolomite, or dolomitic sandstone in excess of 350 feet 
thick (Fettke 1950). 
 
2.5.1.2.2.3  Ordovician 
 
Carbonate sedimentation continued in the Early and Middle Ordovician 
with deposition of Beekmantown Group rocks, composed of fine- to 
medium-grained, crystalline, light gray dolomite.  The thickness of 
the Beekmantown varies in western Pennsylvania from 0 to 200 feet.  A 
major unconformity occurs at the base of the Middle Ordovician section 
and is nearly basinwide in extent with the magnitude increasing to the 
northwest (Colton 1970).  Approximately 4,500 feet of Lower Ordovician 
strata, present in central Pennsylvania, are missing in western 
Pennsylvania.  It is not known to what extent rocks beneath the site 
were affected. 
 
A sequence of predominantly noncalcareous clastic sedimentation began 
in the Middle Ordovician and continued into the Early Silurian.  The 
Utica Formation, Reedsville Shale, Oswego Sandstone, and Queenston 
Shale are believed to exist beneath the site.  The Utica is a black 
shale 100 to 300 feet thick while the Reedsville is a gray shale 
between 700 and 800 feet thick in western Pennsylvania.  The Oswego 
Sandstone is a very-fine-grained, gray sandstone 0 to 60 feet thick, 
and the Queenston is a red shale, in part silty and sandy, and may be 
between 850 and 1,200 feet thick. 
 
2.5.1.2.2.4  Silurian 
 
Clastic deposition continued through the Early and Middle Silurian 
with deposition of the Tuscarora and Rose Hill Formations, the Keefer 
Sandstone, the Rochester Shale and the McKenzie Formation.  The 
Tuscarora is a white-to-gray, fine-grained sandstone, conglomeratic in 
part, and may be 500 to 700 feet thick.  The Rose Hill Formation is a 
reddish purple-to-greenish gray, fossiliferous shale with some 
hematitic sandstone lenses, and may be  up  to  875  feet  thick.  The 
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overlying Rochester Shale is dark gray and calcareous and may be from 
0 to 60 feet thick.  Moderate gas and minor oil production has been 
realized from the Tuscarora Formation in northwestern Pennsylvania, 
Ohio, and West Virginia.  The McKenzie Formation is a greenish gray 
shale interbedded with gray, fossiliferous limestone, and may be up to 
330 feet thick. 
 
Upper Silurian rocks were also predominantly clastic comprising the 
Bloomsburg, Wills Creek, and Tonoloway Formations.  The Bloomsburg is 
a red interbedded shale and siltstone with lenses of sandstone and 
limestone.  The unit varies in thickness from a few hundred to over 
1,500 feet thick.  The Wills Creek Formation is typically a greenish 
gray, fissile shale with local limestone and sandstone lenses.  It may 
be up to 475 feet thick.  The Tonoloway Formation is a gray, 
laminated, argillaceous limestone up to 575 feet thick.  Deposition of 
the Keyser Formation marked the completion of the shift to carbonate 
sedimentation.  The Keyser is a dark gray, fossiliferous, crystalline 
to nodular limestone and may be up to 300 feet thick. 
 
2.5.1.2.2.5  Devonian 
 
Carbonate deposition continued into Early Devonian time beginning with 
the Coeymanns Limestone, New Scotland Formation, and the Mandata 
Shale.  The Coeymanns Limestone is a dark gray, crystalline limestone 
which may be sandy and shaly in places with some chert nodules.  The 
thickness varies from 0 to 75 feet.  The New Scotland Formation is a 
dark gray, cherty, fossiliferous limestone with some sandstone lenses 
and may be between 25 and 80 feet thick.  The Mandata is a dark gray, 
calcareous shale between 20 and 150 feet thick.  Overlying these are 
the Shriver Chert and the Ridgeley Sandstone.  The Shriver is a dark 
gray, cherty limestone with some interbeds of shale and sandstone and 
may be up to 165 feet thick.  The Ridgeley Sandstone (Oriskany) is a 
white to brown, partly calcareous, fossiliferous sandstone from 0 to 
110 feet thick.  There has been some production of gas in Beaver 
County from the Ridgeley Sandstone. 
 
Middle Devonian rocks are predominantly clastic, and include the 
Needmore Shale, Selinsgrove Limestone, Marcellus Formation, and 
Mahantango Formation.  The Needmore Shale is a greenish blue, thin 
bedded shale, and the Selinsgrove is a blue to black, medium bedded 
limestone.  The Marcellus Formation is a black, carbonaceous shale, 
while the Mahantango is a brown to olive shale with interbedded 
sandstones and may be highly fossiliferous.  The four units comprise 
the Hamilton Group, which varies from 140 to 2,000 feet thick in 
western Pennsylvania. 
 
Late Middle and Upper Devonian rocks are represented by the Tully 
Limestone, Harrell Shale, Brallier, Chemung, Canadaway, Conneaut, 
Cattaraugus, and Oswayo Formations.  The Tully is an argillaceous 
limestone 0 to 150 feet thick.  The Harrell is a dark gray to black 
shale, while the Brallier Formation consists of interbeds of gray 
shale, siltstone, and sandstone.  The Chemung is an irregularly- 
bedded gray siltstone, sandstone, and shale, displaying abundant 
primary sedimentary features.  The Canadaway consists  of  alternating 
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gray shales and brown sandstones, and the Conneaut consists of 
alternating gray, brown, greenish, and purplish shales and siltstones.  
Red, gray, and brown shales and sandstones make up the Cattaraugus 
Formation, while the uppermost Devonian Oswayo Formation consists of 
greenish gray to gray shales, siltstones, and sandstones.  The 
thickness of the Upper Devonian section, from the Harrell Shale 
through the Oswayo Formation, is between 3,000 and 6,000 feet from 
northwest to southeast Pennsylvania. 
 
2.5.1.2.2.6  Mississippian 
 
Pocono Group rocks of Early Mississippian age are predominantly gray, 
massive, cross-bedded sandstones and conglomerates with minor amounts 
of shale.  They are between 570 and 900 feet thick in western 
Pennsylvania, and are important oil and gas reservoirs.  The overlying 
sandy Loyalhanna Limestone is between 0 and 80 feet thick.  The Upper 
Mississippian Mauch Chunk Formation consists of red shales with brown-
to-greenish gray, flaggy sandstones and is 0 to 100 feet thick. 
 
2.5.1.2.2.7  Pennsylvanian 
 
An erosional unconformity separates the Upper Mississippian and Lower 
Pennsylvanian systems in western Pennsylvania.  The Pottsville Group 
probably rests on the Mauch Chunk in the site area.  The Pottsville is 
typically a light gray-to-white, coarse-grained sandstone and 
conglomerate with minor shale beds.  It is between 120 and 230 feet 
thick in the site area and contains some minable coal beds.  The 
Middle Pennsylvanian, Allegheny Group, overlies the Pottsville, and is 
the subsurface bedrock at the site.  It is also the dominant rock unit 
exposed in the site area.  The Allegheny consists of cyclic sequences 
of sandstone, shale, limestone, and coal. 
 
Differentiating the several coal beds has been accomplished by 
utilizing the distinctive Vanport Limestone.  The type locality is 
approximately 6 miles northeast of the site, in the town of Vanport. 
 
This limestone has been described as having abundant fossils, being 
very brittle, and breaking into irregular fractures.  It is gray to 
blue in color, and interbedded with calcareous shale.  Its total 
maximum thickness is 19 feet (Woolsey 1905).  Above the Vanport 
Limestone is an interval which includes several coal beds, beginning 
with the Lower, Middle, and Upper Kittanning.  Their respective 
thicknesses have been reported as 0 to 36 inches, 14 to 24 inches, and 
generally less then 6 inches (Patterson 1963). 
 
The Lower and Upper Freeport Coal occur above the Upper Kittanning 
Coal, and have been or are currently mined within the site area.  The 
thickness of the lower Freeport coal seam is 14 to 48 inches, while 
the upper seam thickness averages 36 inches.  They are separated by 
approximately 45 feet of sandstone and shale. 
 
The Lower Freeport coal is presently being open cut, auger mined, at 
Kelly Mine No. 1 in a 41-inch bed along  Wolf  Run  in  Industry.  The 
 



 BVPS-2 UFSAR Rev. 0 

2.5.1-21 

Upper Freeport has been both strip mined and underground mined along 
Peggs Run in a 48-inch average thickness bed.  This coal seam also 
serves as the boundary between the Allegheny and Conemaugh Groups. 
 
The Upper Pennsylvanian Conemaugh Group outcrops in the site area and 
continues the cyclic sedimentation sequence begun in the Allegheny. 
The Conemaugh Group has been divided into two mappable formations in 
the site area, the Glenshaw and the Casselman Formations (Wagner et al 
1975).  The Glenshaw contains cyclic sequences of red shales, 
sandstones, thin coal beds, and several thin marine limestones.  The 
Ames Limestone, which forms the boundary between the two formations, 
is the most distinctive marker horizon within the Conemaugh Group.  
The weathered surface, where exposed, is covered with numerous 
projections of crinoid stems.  It is a very persistent bed with an 
average thickness of 3 feet (Woolsey 1905).  Where exposed, it is 
light brownish gray, being dark bluish gray on a fresh surface. 
 
Between the Ames Limestone and the Morgantown Sandstone (the probable 
upper limit of rock types found in the site area) are approximately 40 
feet of variegated shale or shaly limestone, and a thin coal seam 
(Woolsey 1905).  The Casselman also contains cyclic sequences of red 
sandstones and shales with thin limestones and coal beds.  The 
Glenshaw is 300 to 350 feet thick in the site vicinity, while the 
Casselman varies between 200 and 400 feet thick.  Rocks younger than 
the Conemaugh do not outcrop within the site area, but are found 10 
miles south of the site.  They belong to the Upper Pennsylvanian 
Monongahela Group and continue the cyclic sedimentation sequences. 
 
2.5.1.2.2.8  Pleistocene 
 
Pleistocene deposits in the site area exist as terraces above the 
larger streams, and consist of unconsolidated sand and gravel deposits 
with varying amounts of clay and silt.  Thicknesses of greater than 
150 feet are known.  The terrace on which the plant is situated 
averages 100 feet in thickness.  It resulted from the ancestral Ohio 
River depositing enormous volumes of glacial outwash which was being 
carried away from the ice margins during the Late Pleistocene.  The 
terrace at the site has not been correlated with any one of the seven 
known ice advances into Pennsylvania, but is probably the product of 
several of them. 
 
Recent alluvial materials exist in the site area as floodplain 
deposits, primarily adjacent to the present Ohio River, but also 
mantling the intermediate terrace.  The intermediate terrace is the 
result of flood control projects which lowered the river level during 
the 1930s. 
 
2.5.1.2.3  Site Structure 
 
The site area geologic investigation consisted of field-checking the 
existing published geologic literature within approximately 7 miles of 
the site.  The original work, upon which all later information is 
based, was performed by L. H. Woolsey between 1902 and 1905,  and  was 
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published as the Beaver Folio.  Coal, oil, and gas explorations since 
1905 have only slightly modified Woolsey's original interpretations. 
 
The field verification took place over a 2-week period in the fall of 
1978 and relied primarily on recent road cuts, coal mining activities, 
and cliff exposures.  The results of our investigation are presented 
subsequently, and are in complete agreement with the efforts of 
Woolsey (1905) and of Wagner (et al 1975) which indicate that the 
bedrock in the area is relatively flat-lying and undeformed.  No 
offsets of stratigraphic marker beds were detected, based on exposures 
several miles apart, and no bedrock faults were identified within 5 
miles of the site. 
 
2.5.1.2.3.1  Structure as Determined from Coal Mining 
 
The Peggs Run Coal Company Mine No. 2 is located approximately 8,500 
feet south of the BVPS-2 site.  The mine was operated in the Upper 
Freeport Coal seam, with an average thickness of 48 inches and ranged 
in elevation between 939 and 906 feet.  The dip of the seam has been 
calculated from  mine elevations to be less than 1 degree (33 /4,000 
feet) to the northeast in one area, to less than 0.25 degree (13 
/3,000 feet) to the southwest in another area.  A strip mine operated 
by Peggs Run Coal Company, and located 2,600 feet southeast of the 
site, removed Upper Freeport Coal at an average elevation of 920 feet. 
 
A similar example of the local structural dip variation (deviation 
from the regional southwest dip) has been extracted from Woolsey 
(1905).  He had reported a 30-foot decrease in elevation of the Upper 
Freeport between the two adjacent towns of Vanport (el 938 feet) and 
Beaver (el 908 feet) located at least 10 miles to the northeast of the 
Peggs Run mine referenced previously.  Based on both the absolute 
value and range of elevations at the two locations, the regional dip 
is found to be imperceptible over a 10-mile distance. 
 
The Lower Kittanning Coal seam was also observed to maintain a nearly 
imperceptible dip from one side of the Ohio River to the other at 
Midland. 
  
2.5.1.2.3.2  Structure as Determined from Limestone Horizons 
 
The Vanport Limestone was verified at Merrill along Fourmile Run at el 
720 feet, as reported by Woolsey (1905). 
 
In addition, the Ames Limestone was found both north of the site in 
Midland, and south of the site near Hookstown.  The two exposures of 
the Ames in Midland were noted as loose, detached blocks, at 
approximately el 1,200 feet, as indicated by Woolsey's Areal Geology 
map (1905). 
 
Along U.S. Route 30, 1.4 miles west of the State Route 151 junction, 
the Ames Limestone outcrops at approximately el 1,200 feet, once again 
consistent in elevation and location, as reported by Woolsey. 
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These two limestone marker beds nearly bound the exposure of the 
Allegheny and Conemaugh Groups in the site area. 
 
2.5.1.2.3.3  Jointing and Bedding 
 
Four joint sets were identified from outcrops within the 5-mile radius 
of the site; two sets strike roughly northeast and two strike 
northwest; all are near vertical.  This is in fair agreement with the 
results of Bench (et al 1977) in this area, which indicated the joints 
are the result of tectonic stresses, and subsequent stress adjustments 
produced during the erosion and unloading that affected the Plateau.  
The two dominant joint systems, which strike N76W and N57W, are 
believed to be the bedrock expression of the principal stress trends, 
and possibly relate to a structural weakness which resulted from the 
Allegheny folding and thrusting. 
 
2.5.1.2.3.4  Faulting 
 
No bedrock faulting was identified within 5 miles of the BVPS-2 site.  
A fault was identified, however, about 0.25 mile outside the radius at 
the Stewart Hill road cut along U.S. Route 30 in West Virginia.  The 
fault strikes N35E and dips 17 degrees northwest and appears to be a 
gravity fault.  The amount of displacement is indeterminable, as an 
18-inch marker coal seam (Elk Lick coal) does not outcrop west of the 
fault, but presumably occurs beneath the ground surface. 
 
The time of last movement has been determined stratigraphically by an 
overlying, horizontal sandstone bed, which appears to be continuous 
across the fault plane at the top of the exposure.  Slumping of 
sediments along the fault plane during deposition resulted in upturned 
beds being overlain by the horizontal sandstone, as seen at the west 
end of the exposure.  A portion of the fault is shown on Figure 2.5.1-
8. 
 
A similar example of deformation during sedimentation is cited by 
Wagner (et al 1970) and occurs in a railroad cut in the Casselman 
Formation near McKeesport.  Here, a faulted sandstone is overlain by a 
claystone which is not offset. 
 
The shallow dip angle of the fault in West Virginia is indicative of 
near-surface failure, probably as a submarine slump of 
semiconsolidated material.  The upper surface of the slumped block was 
then eroded, leveled, and subsequently overlain by the thick sand 
layer during the Pennsylvanian. 
 
2.5.1.2.4  Site History 
 
The geologic history of the site area is similar to the history of the 
Appalachian basin discussed in Section 2.5.1.1.4 and is briefly 
summarized here. 
 
An extended period of erosion on the Precambrian basement complex, 
which began during the Late Precambrian, ended during the Middle or 
Late Cambrian when a sea, transgressing from the southeast, deposited 
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a basal clastic sequence in the site area.  This was followed 
throughout most of the Paleozoic Era by an alternating sequence of 
carbonate and clastic sedimentation, punctuated by three orogenic 
events:  1) the Taconic during the Middle Ordovician, 2) the Acadian 
during the Middle Devonian, and 3) the Alleghenian during the Permian.  
The latter had the most significant effect in the site area by 
producing a series of very gentle folds within the Paleozoic strata, 
and ended the sedimentation cycle.  The site lies on the west limb of 
a troughlike basin, known as the Pittsburgh-Huntington basin. Dips of 
strata into the basin are gentle, usually less than 3 degrees, and are 
nearly imperceptible in the site area.  Obviously, diastrophic 
deformation has not played a major role in the history of the site 
area.  Tectonic forces have been inactive in the site area probably 
since the end of the Allegheny orogeny, 250 million years ago.  
Periodic epeirogenic uplifts, isostatic adjustments, and erosion since 
the Paleozoic have produced the well-dissected plateau present in the 
site area today. 
 
2.5.1.2.5  Plot Plan 
 
Location plans of borings performed at the site are shown on Figures 
2.5.4-10, 2.5.4-13 and 2.5.4-15.  Plant structures are superimposed 
upon these figures. 
 
2.5.1.2.6  Geologic Profiles of Plant Foundations 
 
Geologic profiles are presented in Section 2.5.4. 
 
2.5.1.2.7  Extent of Backfill and Excavation 
 
Excavation end backfill at the site are discussed in Section 2.5.4.5. 
 
2.5.1.2.8  Engineering Geology Evaluation 
 
2.5.1.2.8.1  Dynamic Behavior During Prior Earthquakes 
 
Site investigations show no features or conditions indicative of 
disturbance during prior earthquakes, such as flow structures, 
fissures, or slumps in the unconsolidated deposits. 
 
2.5.1.2.8.2 Description and Evaluation of Deformational and 

Weathered Zones 
 
No zones of severe weathering, structural deformation, or lithologic 
weakness were identified in the site area based on core borings, 
seismic velocity measurements, and site area geologic reconnaissance.  
Seismic refraction studies indicate that hard, intact rock with 
compressional wave velocities of 12,000 feet per second (fps) 
underlies the site.  No low velocity or anomalous zones were 
indicated. 
 
The underlying rock is slightly weathered for the first few feet,  
with  weathering  effects   decreasing   rapidly   with   depth.   All 
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structures are founded on select granular fill or natural soil 
deposits, with bedrock lying at least 55 feet deep. 
 
Pomeroy (1979) mapped recent and older landslides and identified areas 
most susceptible to sliding within Beaver County, Pennsylvania.  It 
was noted that most landslides that had been observed occurred in 
colluvial soils and weathered rock derived from mudstone, claystone, 
shale, and siltstone.  It was further noted that most recent 
landslides had been generated by construction activities.  The site 
topography is shown on Figure 2.5.4-13.  While not specifically 
identified as an area of potential instability, the steep slopes to 
the south of the BVPS plant site are colluvial in nature.  They are, 
however, sufficiently removed from the main plant area to present no 
potential safety problem in the event of a landslide.  The stability 
analysis of the colluvial slopes to the south of the emergency outfall 
structure (EOS), located at the far western end of the site, is 
described in a summary report submitted separately (SWEC 1983).  It 
was concluded that although there may be a potential for movement of 
the upper portion of the colluvial slope above el 780 ft, any slope 
movements would not affect the EOS. 
 
2.5.1.2.8.3  Unrelieved Residual Stresses in Rock 
 
Unrelieved residual stresses in rock were considered to have no 
influence on the design and operation of the plant due to the 
thickness of founding overburden. 
 
2.5.1.2.8.4  Evaluation and Description of Natural Soils 
 
The characteristics of the in situ surficial materials are described 
in Section 2.5.4.2 and the Soil Densification Program Report (DLC 
1976). 
 
2.5.1.2.8.5  Description of Man's Activities at the Site 
 
Some oil and natural gas have been recovered within 5 miles of the 
site, mostly from the Pocono Group of Mississippian age.  No wells 
have been drilled within the site boundary, nor are any anticipated. 
Extraction of natural gas or oil is not likely to produce 
consolidation and subsequent surface subsidence of the well lithified 
rocks beneath the site.  The rocks in the site area are Permian or 
older and have not been susceptible to consolidation upon withdrawal 
of fluids from them. 
 
Coal has been recovered at several locations within 5 miles of the 
site by underground and surface mining methods, mostly from the Upper 
Freeport coal seam. 
 
No coal mining has taken place beneath the site nor is any 
anticipated.  The limited quantity, low quality, and depth below the 
surface of the underlying coal seams precludes development during the 
expected lifetime of the plant.  Maps indicating the areas underlain 
by coal deposits, and oil and gas, are presented on Figures 2.5.1-9 
and 2.5.1-10, respectively. 
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Withdrawal of groundwater in the site area is discussed in Section 
2.4.13. 
 
2.5.1.2.9  Site Ground-water Conditions 
 
The ground-water conditions in the site area are discussed in detail 
in Sections 2.4.13 and 2.5.4.6. 
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2.5.2  Vibratory Ground Motion 
 
The site region is characterized by a low level of earthquake 
activity.  The Ohio River Valley in which the site is located has been 
well settled since the early 1800’s.  During the past 180 years, there 
have been few earthquakes within 200 miles of the site and only three 
within 50 miles.  There are two centers of activity within 200 miles 
of the site - one near Attica, New York, and one near Anna, Ohio.  
Moderate size earthquakes have occurred in these centers of activity.  
The maximum earthquake potential at the site is an earthquake of 
Modified Mercalli (MM), Intensity VI, occurring near the site, 
corresponding to a peak horizontal ground acceleration of 0.07g.  The 
safe shutdown earthquake (SSE) has been specified as 0.125g and the 
operating basis earthquake (OBE) has been specified as 0.06g. 
 
2.5.2.1  Seismicity 
 
Most of the information concerning earthquake activity in the eastern 
United States is based on historical reports, old diaries, and 
newspaper accounts.  These earthquakes are classified on the basis of 
intensity corresponding to the Modified Mercalli (MM) scale.  This 
scale, shown in Table 2.5.2-1, is based on observations of effects of 
earthquakes and damage to structures.  The instrumental monitoring of 
earthquakes in the eastern United States began in the mid 1920’s.  
Since that time, the number of seismograph stations has greatly 
increased.  Historical reports of earthquakes and information obtained 
from instrumental coverage in recent years form the basis of the 
examination of the seismicity of the site region. 
 
2.5.2.1.1  Totality and Reliability of Earthquake Catalog 
 
Even though major historical catalogs carry entries dating back almost 
to the 1800’s, the coverage of this long a period is not homogeneous.  
The completeness and reliability of the data are related to population 
distribution and to the seismograph network coverage.  Therefore, the 
accuracy of epicentral coordinates and the assigned maximum 
intensities have to be evaluated carefully. 
 
For the earlier historical events, epicenters near dense settlements 
are probably located incorrectly due to the absence of felt reports 
from the true epicentral area.  The intensity of an earthquake at a 
given location depends not only on accurate and complete human 
observations but also on foundation conditions, structure, design, 
type, and quality of construction.  Construction practices, 
particularly of chimneys in the earlier centuries, were certainly not 
those envisaged in the MM scale.  Interpretation of historical damage 
reports, without consideration of construction practices, may result 
in overestimated intensities.  Furthermore, the tendency of early 
settlers to build structures near rivers, where soil conditions often 
amplify the ground motion, resulted in a biased sampling of earthquake 
damage and overestimated intensities. 
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Seismological information for the instrumental period (post-1900) must 
also be evaluated carefully.  Seismic instrumentation began in the 
early 1900's in the United States and Canada and progressively 
improved the quality of earthquake data.  Epicentral locations based 
on felt reports were complemented and somewhat controlled by 
instrumental data.  From the 1900's until the 1960's, only a few 
seismographs operated in the eastern United States.  Most of these 
stations were part of the regional network operated by the Jesuit 
Seismological Association.  In the early decades, numerous factors 
were potential sources of errors such as the type of instrumental 
response, lack of accurate time control, awkward configuration, use of 
graphical methods and limited knowledge of crustal velocities.  These 
produced large uncertainties in the epicentral coordinates which in 
many cases, amounted to tens of kilometers.  Since the 1960’s, 
increased interest in understanding local seismicity has resulted in 
the installation of dense seismographic networks. 
 
2.5.2.1.2  Earthquake History 
 
A chronological list of all earthquakes known to have occurred within 
200 miles of the site is provided in Table 2.5.2-2.  The basic 
information for this seismic data base was taken largely from the 
earthquake catalog developed by Barstow et al (1981) which lists 4289 
events which have occurred in the eastern and central United States 
and portions of Canada between 1534 and April 1978.  Several 
additional events not noted in Barstow et al (1981) were taken from 
the data bases prepared by Weston Geophysical (1972), Pomeroy and 
Faukundiny (1976), and Stover et al (1981). 
 
To account for any additional events which may have occurred more 
recently then 1978, a search was made of the Regional Seismic Network 
Bulletins prepared by St. Louis University between January 1978 and 
March 1983 and the Northeastern United States Seismic Network 
Bulletins for January 1978 through September 1981 (Chiburis et al).  
Use was also made of a computerized earthquake catalog developed by 
the National Oceanic and Atmospheric Administration (NOAA) which lists 
worldwide events for the period between 1900 and the end of 1979 (SWEC 
1980). 
 
Figure 2.5.2-1 shows the location of the earthquakes listed in Table 
2.5.2-2; Figures 2.5.2-2 and 2.5.1-5 show the location of the 
earthquakes in relation to geologic structures and tectonic 
boundaries, respectively.  These figures show that BVPS-2, situated 
within the Appalachian Plateau Tectonic Province, is located in an 
almost aseismic area. 
 
The cumulative historical seismicity data (Figure 2.5.2-1) reveal the 
presence of two areas of concentrated seismic activity.  They are 
Attica, New York and Anna, Ohio.  These will be addressed in this 
section in terms of their location, areal extent, and level of 
historical seismicity.  The tectonic frame work of these sources as 
inferred from current research will be discussed in Section 2.5.2.3. 
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Activity in Attica, New York 
 
The Attica area has been the site of a significant amount of 
historical seismic activity and includes the August 12, 1929 
event discussed in Section 2.5.2.1.3.  Recent low level 
seismic activity  has  been  correlated  with  high-pressure 
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fluid injection operations in brine fields which are developed in the 
area (Fletcher and Sykes 1977). 
 

Activity in Anna, Ohio Area 
 
A localized concentration of seismic activity exists in Shelby County, 
Ohio near the town of Anna.  Several moderately damaging earthquakes 
have occurred in the area.  These include the earthquakes of June 18, 
1875, Modified Mercalli Intensity (VII), September 19, 1884 (VI), 
September 30, 1930 (VII), March 2, 1937 (VII), and March 9, 1937 (VII-
VIII) (Bradley and Bennett 1965).  Understanding of the seismicity and 
tectonics of the Anna, Ohio region will be improved by the data being 
gathered by the microearthquake network recently installed in the area 
by the University of Michigan. 
 
The cumulative historical seismicity data, carefully interpreted, can 
yield valuable information on the spatial and temporal distribution of 
larger and more significant earthquakes and the location of zones of 
concentrated activity.  In the northeastern United States, several 
years of operation of the seismographic network have produced a 
complete record of accurately located events of magnitude 1.8 through 
2.0 and larger in the region.  Sbar and Sykes (1977) have noted that 
the spatial distribution of instrumental seismicity closely tracks the 
distribution of less accurately located historical events, thus 
reinforcing confidence that older events are fairly well located and 
that areas of seismic activity are stationary.  Although the 
midwestern United States is not as densely monitored as the 
northeastern region, we can assume that a similar analogy exists.  The 
site region can then be assumed to exhibit in reality very low levels 
of seismicity except in the Attica, New York and Anna, Ohio areas. 
 
The low level of seismicity in the site region is also evident in 
several other comprehensive studies of earthquake hazard in the 
eastern United States.  A portion of the seismic frequency map 
prepared by Hadley and Devine (1974) is shown in Figure 2.5.2-10.  The 
contours were drawn to differentiate the areal distribution of 
earthquake epicenters for earthquakes having epicentral intensities 
≥ II (MM), on the basis of the total number of earthquakes per 10,000 
km

2
 during the time period between 1800 and 1972.  Hadley and Devine 

(1974) point out that the contours are considerably generalized and 
are drawn only as a guide for estimating regional seismicity.  Figure 
2.5.2-10 shows that BVPS-2 is situated in an area that has experienced 
less than four earthquakes per 10,000 km

2
 during the historical period 

studied. 
 
A study similar to that of Hadley and Devine (1974) was conducted by 
Barstow et. al. (1981).  They developed an earthquake catalogue for 
the eastern  and central United States covering the period between 
1800 and 1977.  The beginning date, 1800, was chosen since a more 
uniform demographic coverage of the study area was achieved.  An 
epicenter map was then computer-plotted which showed the  location  of 
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all earthquakes with a Modified Mercalli Intensity ≥ III or with a 
magnitude ≥ 2.0.  A uniform, rectilinear coordinate system with grid 
points 85 km apart was superimposed on the epicenter map and fixed at 
96°W longitude and 39°N latitude.  A computer program was used to count 
and plot the number of earthquake epicenters within a radius of 61 km 
(11,689 km

2
) from each grid point.  A seismic frequency contour map was 

then hand drawn, a portion of which is shown on Figure 2.5.2-11.  It 
shows that BVPS-2 is located in an area with an earthquake frequency 
less  than four per 11,689 km

2
 during the historic period used for the 

study. 
 
Although the contours are drawn somewhat differently in Figures 2.5.2-
10 and 2.5.2-11, they do illustrate the extremely low level of 
seismicity in the vicinity of the site and that BVPS-2 is located in 
one of the least seismic areas in the eastern United States. 
 
2.5.2.1.3  Earthquakes Felt at the Site 
 
In order to determine earthquake hazard to BVPS-2, it is necessary to 
examine how severely the site has been affected by large earthquakes 
in the past.  This examination is based on available historical 
records.  A discussion of these earthquakes follows: 
 

New Madrid, Missouri Earthquakes, 1811 and 1812 
 
The New Madrid, Missouri earthquakes of December 16, 1811, January 23, 
1812, and February 7, 1812 (location - 36.6°N, 89.6°W - Intensity XI-
XII), were felt over most of the eastern two-thirds of the United 
States, an affected area of at least 2,000,000 mi

2
.  Topographic 

changes including uplifts, landslides, and fissures took place over an 
area of 30,000 to 50,000 mi

2
, principally along the Mississippi and 

Ohio Rivers.  The Beaver Valley Power Station (BVPS) site is located 
408 miles from the presently accepted Northern limit of the New Madrid 
fault zone at Vincennes, Indiana (USNRC 1982).  The nearest report of 
significant damage from these earthquakes came from the Cincinnati,  
Ohio area about  330 miles from the epicenter and 250 miles from the 
site.  In the Cincinnati area, the tops of chimneys were thrown down 
and some walls were cracked, indicating a probable Intensity VI (MM), 
perhaps low VII (MM), when considering the type and quality of 
construction and the foundation conditions.  Fuller (1912) reports 
that “the earthquake was severe at Pittsburgh, being greater than any 
previously experienced.  Many persons left their houses."  Eppley 
(1965) reports that the earthquake was "strongly felt in Butler 
County, Pennsylvania."  Butler, in the center of Butler County, is 
about 35 miles east-northeast of the site.  Nuttli (1973) has re-
evaluated ground motion at various locations in the eastern United 
States and published an isoseismal map of this earthquake which is 
reproduced on Figure 2.5.2-3.  Based on the available data and 
Nuttli's re-evaluation, the intensity at the site is estimated at low 
to middle V (MM). 
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Charleston, S.C. Earthquake August 31, 1886 
 
This earthquake (location - 32.9°N, 80.0°W - Intensity IX-X) was felt 
over a 2,000,000-mi

2
 area of the eastern United States.  In the 

epicentral area, located a few miles north and west of Charleston, 
South Carolina, chimneys and fireplaces collapsed, railroad tracks 
were bent and laterally displaced, and fissures occurred in the ground 
with ejection of some water, sand, and mud.  The area within 100 miles 
of the epicenter was strongly affected with damage to plaster and 
chimneys.  C.E. Dutton (1889) conducted a thorough investigation of 
the effects of this earthquake in the epicentral area and throughout 
the eastern United States.  Dutton prepared an isoseismal map which 
showed a Rossi-Forel Intensity of V (MM) in the vicinity of the site.  
Reports from Pittsburgh and other towns in the site area indicated a 
similar intensity except along and near the rivers where somewhat 
stronger effects were noted.  In towns located along rivers, dishes 
were thrown from shelves and clocks were stopped, indicating an 
approximate intensity of low V (MM).  Bollinger (1977) has re-
evaluated ground motion at various locations in the eastern United 
States and published an isoseismal map for this earthquake which is 
reproduced on Figure 2.5.2-4.  The site, located adjacent to the Ohio 
River, may have experienced Intensity IV-V (MM). 
 

St. Lawrence River Earthquake February 28, 1925 
 
The epicenter was located in the St. Lawrence River Valley (47.6°N, 
70.l°W - Intensity IX - Magnitude 7.0) northeast of Quebec City, a 
distance of 700 miles from the site.  The earthquake was felt over an 
area of approximately 2,000,000 mi

2
, extending south to Virginia and 

west to the Mississippi River.  Important damage was confined to a 
narrow belt along the St. Lawrence River Valley.  Isoseismals prepared 
by the Dominion Observatory and the United States Coast and Geodetic 
Survey (Figure 2.5.2-5) show that the estimated intensity at the site 
was II (MM). 
 
Other earthquakes of Intensity IX and X (MM) have originated in the 
St. Lawrence River Valley near the epicenter of the February 28, 1925 
earthquake.  Nearly all of these earthquakes took place during 
colonial times when reporting of earthquake effects may be accurate in 
some cases and inaccurate and exaggerated in others.  Based on 
attenuation data and the effects of the February 28, 1925 earthquake, 
it is estimated that some of these historical earthquakes may have had 
an intensity of III (MM) in the site area. 
 

Attica, N.Y. Earthquake, August 12, 1929 
 
This  earthquake  was  centered  near  Attica,  New   York,   
(location - 42.9°N, 78.3°W - Intensity VIII - Magnitude 5.8) about 180 
miles  northeast of  the site.  It was originally assigned an 
Intensity VIII (MM) by Coffman and Von Hake (1973), but a re-
evaluation by Fox and Spiker (1977) suggested that the epicentral 
intensity  was  about  VII  (MM).  The  earthquake  was  felt  over  a 
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100,000-mi
2
 area of the northeastern United States and Ontario, Canada, 

extending from Cleveland, Ohio and Port Huron, Michigan on the west; 
to Montreal and the Connecticut River Valley on the east.  The maximum 
intensity was confined to the eastern part of the city of Attica and 
the immediate area to the east, where many chimneys were thrown down 
and some buildings were structurally damaged.  Intensity VI (MM) or 
greater was noted at Batavia, Dale, East Bethany, Johnsonburg, Warsaw, 
and Wyoming, New York.  All of these localities are within 10 miles of 
the epicenter. 
 
In the vicinity of the site, intensities ranged from IV (MM) at New 
Castle (25 miles north) and Butler (35 miles northeast) where windows 
rattled, to III (MM) at Pittsburgh (25 miles southeast) where the 
earthquake was only slightly felt.  Similar intensities are estimated 
for the site (U.S. Geological Survey 1974).  Figure 2.5.2-6 shows that 
the site is near the western boundary of the area affected by this 
earthquake. 
 

Timiskaming, Quebec Earthquake, November 1, 1935 
 
The epicenter was located approximately 425 miles north of the site, 
near Timiskaming Station, Quebec, (location - 46.8°N, 79.l°W - 
Intensity VII - Magnitude 6.25) where some damage was reported.  The 
earthquake was felt over a 1,000,000-mi

2
 area of the northeastern 

United States and eastern Canada.  The earthquake was felt as far 
south as Virginia and Kentucky and as far west as Wisconsin.  Damage 
in the epicentral region was relatively small when compared to the 
large area affected.  Isoseismals prepared by the Dominion Observatory 
of Canada and the U.S. Coast and Geodetic Survey (1968) (Figure 2.5.2-
7) show that the intensity in the vicinity of the site was III (MM). 
 

Anna, Ohio Earthquake, March 8, 1937 
 
This earthquake occurred in western Ohio in the vicinity of Anna 
(location - 40.6°N, 84.0°W - Intensity VII-VIII) where walls of brick 
buildings cracked, chimneys were thrown down, and furniture was upset.  
The earthquake was felt over a 150,000-mi

2
 area including all of Ohio, 

most of Indiana and adjacent areas of Michigan, Kentucky, West 
Virginia, and southeastern Ontario, Canada.  The site is located at 
the eastern limit of the perceptible area and may possibly have 
experienced an intensity of II (MM) (Westland and Heinrich 1940) 
(Figure 2.5.2-8). 
 

Massena, N.Y. Earthquake, September 4, 1944 
 
The epicenter was located in the vicinity of Massena, New York and 
Cornwall, Ontario (location - 44.95°N, 74.9°W - Intensity VIII - 
Magnitude 5.9) about 405 miles northeast of the site.  Damage was 
estimated at two million dollars.  The earthquake was felt over an 
estimated area of 175,000 mi

2
.  Isoseismals prepared by the Dominion 

Observatory  of  Canada  (Figure 2.5.2-9) show that the area of damage 
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(Intensity VI (MM) or greater) was elongated along the St. Lawrence 
River Valley.  The isoseismals show that the intensity in the vicinity 
of the site was II (MM). 
 
The review shows that the site has experienced vibratory ground motion 
primarily from large, distant earthquakes, most notably the 1811-1812 
earthquakes near New Madrid, Missouri and the 1886 Charleston 
earthquake.  The Attica, New York and Anna, Ohio earthquakes were 
barely perceptible at the site. 
 
2.5.2.2  Geologic Structures and Tectonic Activity 
 
Portions of four tectonic provinces are located within a 200-mile 
radius of the BVPS-2 site (Figure 2.5.1-7).  The provinces have been 
defined on the basis of the following criteria: 
 

1. Style and degree of deformation, 
 
2. Age of the relationships with the basement rock, and 
 
3. Age of the orogenic or tectonic activity found within the 

province. 
 
The four provinces, from northwest to southeast are: 
 

1. Central Stable Region, 
 
2. Appalachian Plateau Province, 
 
3. Valley and Ridge Province, and 
 
4. Piedmont-Blue Ridge Province. 

 
They are defined in accordance with 10 CFR 100, Appendix A, which 
defines a Tectonic Province as "A region of the North American 
continent characterized by a relative consistency of the geologic 
structural features contained therein."  The conclusions are in 
general agreement with those of Rodgers (1970), Hadley and Devine 
(1974), and King (1969).  The names for the tectonic provinces are 
taken from the physiographic provinces with which they generally 
correspond. 
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2.5.2.2.1  Appalachian Plateau Province 
 
The BVPS-2 site is located on the Ohio River within the Appalachian 
Plateau Tectonic Province.  Geologically, the province is a broad, 
gentle synclinal basin whose youngest rocks are the Dunkard Group of 
probable Early Permian age (Eardley 1962).  The basin forms the 
western part of the former Appalachian geosyncline, with sediments 
thickening generally southeastward from the Cincinnati-Findlay Arch. 
Precambrian basement dips beneath the province in the same direction. 
Deformation in the province occurred primarily during the Permian 
Allegheny orogeny.  The same type of structure exist in both the 
Appalachian Plateau and Valley and Ridge Provinces, the principal 
difference being a gradual decrease in intensity of deformation from 
east to west.  "Thin-skinned" tectonics was the dominant mode of 
deformation in the Appalachian Plateau with movement occurring mainly 
along sole thrusts in Silurian salt beds and Cambro-Ordovician shales 
(Rodgers 1964, 1970; Gwinn 1964, 1970).  Deep drilling has not as yet 
delineated the regional extent of thrusting in the Appalachian 
Plateau.  Mild epeirogenic uplift has been the only tectonic event to 
affect the province since Late Paleozoic time. 
 
Orogenic stresses were persistent and extensive during Permian time 
and affected all the rocks of the former Appalachian geosyncline.  The 
Valley and Ridge region was the most intensely deformed, with effects 
diminishing north and west of the Allegheny Front.  The Appalachian 
Plateau region shows only mild deformation and only within the higher 
stratigraphic units, generally above Silurian evaporites.  These 
effects are recognized in east central Ohio as the Parkersburg-Lorain 
Syncline and the Cambridge Arch (Figure 2.5.1-7).  The syncline can be 
traced from Parkersburg, West Virginia, north-northwest to Lorain 
County on Lake Erie.  It is a structural trough parallel to the 
Cambridge Arch to the east and is nearly 5 miles in width with a 
structural relief of 300 feet (Lamborn 1951).  The folds are known to 
affect the Devonian shale sequence above the Delaware limestone but 
they have not been investigated at depth (Janssens 1977).  These folds 
are believed to have been formed because of their stratigraphic 
proximity directly above the low shear resistance zone of Salina salt 
(Janssens 1977).  The thick salt beds are believed to have reduced the 
resistance to lateral compressive stresses during Permian time, 
facilitating "thin-skinned" movement of post-Salina rocks 
(decollement) over a very large area (Gwinn, 1964, 1970; Rodgers 1964, 
1970). 
 
Geiser and Engelder (1983) summarize the results of their work on 
evidence for Allegheny orogenic deformations in New York and eastern 
Pennsylvania.  They believe that the "layer parallel shortening 
fabrics," which are identified in the rocks of the area "reflect the 
presence of deeper hidden or blind detachments."  The subsurface 
thrust zones can then be mapped on the basis of the presence of the 
layer shortening fabrics.  Maps showing the limit of the layer 
parallel  shortening  fabrics  in central and western New York closely 
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coincide with the limit of Silurian evaporite deposits in the Salina 
Basin. 
 
Unfortunately, similar fabrics were not developed in the Carboniferous 
rocks on the surface in western Pennsylvania and eastern Ohio.  Ver 
Steeg (1942), however, has identified a form of cleavage in the coal 
fields of eastern Ohio which controls mining techniques and direction.  
A set of perpendicular joints, or coal “cleats”, is seen to be 
arranged in a broad arc from north-central Ohio to southern Ohio.  The 
arc is convex to the west and corresponds to the curve of the 
Appalachian fold belt in eastern Pennsylvania.  Ver Steeg (1942) 
believes that the joints were formed at the same time as the folds. 
 
In order to include all of the rocks which might have been affected by 
the Allegheny orogenic events, the western boundary of the Appalachian 
Plateau province is drawn along the mapped limit of Silurian salt 
(Clifford 1973; SWEC 1978) except where other Allegheny evidence is 
known to exist further to the west, such as the Parkersburg - Lorain 
syncline.  The present extent of the salt beneath Lake Erie is unknown 
but most authors indicate continuous salt across the Findlay Arch into 
the Michigan Basin.  Since Allegheny deformation is not known to exist 
in the Michigan Basin, the boundary of the Appalachian Plateau 
Province is inferred where it is drawn beneath Lake Erie.  South of 
Ohio, the limit of salt swings eastward, oulining the southeast edge 
of the Silurian  Salina Basin.  The Appalachian Plateau Province 
boundary, however swings westward to include unnamed, low amplitude 
anticlines and synclines east of Huntington, West Virginia, which 
parallel similar Allegheny deformational features further east 
(Rodgers 1970; Cardwell 1977). 
 
The Appalachian Plateau Province is characterized in general by 
infrequent earthquakes of low intensity.  Figures 2.5.2-10 and 2.5.2-
11 show that a large part of the Province in the vicinity of the site 
has experienced less than four earthquakes per 10,000 to 11,680 km

2
.  

Figure 2.5.2-1 shows that during the entire period of historical 
reports, only about 18 earthquakes, with epicentral intensities 
between II and VI (MM), have occurred in the Appalachian Plateau 
Province, indicating that it is in one of the least seismic areas in 
the eastern United States. 
 
Barstow, et. al. (1981), using the results of the earthquake frequency 
study discussed in Section 2.5.2.1.2, developed a contour map of the 
cumulative strain released by earthquakes that occurred in the eastern 
United States between 1800 and 1977.  A portion of the map is shown on 
Figure 2.5.2-12.  Also shown is a table indicating the amount of 
strain released by a single event of a given intensity.  By comparison  
with the contours of cumulative strain during the entire historical 
period, most of the Appalachian Plateau Province has experienced 
strain  release  corresponding to  an  earthquake  of  Intensity 
V (MM)   or   less.   Only   in  the   vicinity  of  Cleveland,  Ohio; 
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northwest of the site, is the cumulative strain equivalent to an 
earthquake of Intensity VII-VIII (MM). 
 
The largest seismic events to occur in the Appalachian Plateau 
Province, not associated with tectonic structures  (Figure 2.5.2-2), 
are two Intensity VI (MM) events.  One is the April 9, 1900 shallow 
event near Cleveland, Ohio, and the other is the July 13, 1935 event 
in Blair County, Pennsylvania. 
 
2.5.2.2.2  Central Stable Region 
 
The Central Stable Region bounds the Appalachian Plateau on the north 
and west and begins about 85 miles from the site.  The northern 
boundary of the Region is the Canadian Shield.  Westward, it extends 
to the east flank of the Rocky Mountains and includes a wide variety 
of morphology and structure.  The Coastal Plain overlaps the region to 
the south.  The Central Stable Region is made up of a foundation of 
Precambrian crystalline rock with a veneer of sedimentary cover, which 
varies widely in thickness.  It represents the craton or central 
stable area of the North American crustal plate.  Deformation within 
the region has been restricted to the development of several broad 
basins, arches, and similar features, mostly during the Paleozoic.  
Several of the basins have in excess of 10,000 feet of strata in them, 
while some of the arches expose Precambrian crystallines.  Movements 
since the Paleozoic have been mostly a series of epeirogenic uplifts 
and downwarps, followed by long episodes of erosion.  The largest 
earthquakes to occur in this province are the March 9, 1937 event near 
Anna, Ohio, with Intensity VII-VIII (MM) (Coffman and Von Hake 1973), 
and the Intensity VIII (MM) event of August 12, 1929 near Attica, New 
York. 
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2.5.2.2.3  Valley and Ridge Provinces 
 
The Northern and Southern Valley and Ridge Provinces contain the major 
portions of the sediments which were deposited in the Appalachian 
geosyncline, of which they comprise the southeastern part.  They are 
bounded on the north and west by the Appalachian Plateau Province, on 
the south and east by the Piedmont-Blue Ridge Province, and on the 
northeast end by the New England Province.  The Valley and Ridge 
Provinces are characterized by unmetamorphosed Paleozoic sediments 
that were tightly folded and thrust faulted during the Allegheny 
orogeny, approximately 250 million years ago.  Intense pressure from 
the southeast folded the sediments into large synclines and 
anticlines, some overturned to the northwest.  Thrust faults were 
commonly developed with the horizontal attitude of the sediments 
barely disturbed.  The division of the Valley and Ridge Province into 
northern and southern sections is based on the difference in 
structural styles.  The northern section is typified by folding, 
whereas the southern section is characterized by thrust faulting.  The 
southern section has historically experienced a higher level of 
seismic activity south of an east-west line through central Virginia 
(Hadley and Devine 1974).  This line is somewhat indistinct, but would 
fall outside the 200-mile site region. 
 
The largest earthquake to occur in the northern province is the 
February 21, 1954 event near Wilkes Barre, Pennsylvania, approximately 
235 miles from the site.  This event was estimated to be Intensity 
VIII (MM) by Sbar and Sykes (1977), and Intensity VIII (MM) by Barstow 
et. al (1981) and Stover et. al (1981).  Damage was restricted to a 
five-block area, suggesting that the earthquake resulted from the 
collapse of an abandoned mine and occurred at very shallow depths. 
 
The Northern Valley and Ridge Province lies approximately 105 miles 
east of the site at its closest approach. 
 
2.5.2.2.4  Piedmont-Blue Ridge Province 
 
The Piedmont-Blue Ridge Province is characterized by metamorphosed 
Precambrian and early Paleozoic eugeosynclinal rocks which were 
deformed during the Taconic and Allegheny orogenies and may have been 
recrystallized during the Acadian orogeny.  It includes the Blue Ridge 
Anticlinorium, a relatively narrow belt of folded and faulted Upper 
Precambrian crystalline schists and gneisses, which were thrust 
westward several kilometers over the rocks of the Valley and Ridge. 
Terrains of intrusive igneous rocks are notable in the Piedmont of 
Virginia and North Carolina.  The eastern part of the province was 
also effected by the Allegheny orogeny.  Long narrow graben structures 
filled with continental deposits of Late Triassic age are superimposed 
intermittently on the crystallines from Pennsylvania to South 
Carolina.  The effects that each orogeny had on the rocks in the 
Piedmont are not yet fully understood, due to  the  lack  of  outcrop,  
lack   of    fossils,   and   the   strong   recrystallization.    The 
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Piedmont-Blue Ridge Province is bounded on the northwest by the 
Northern and Southern Valley and Ridge Provinces. The southern and 
eastern boundary of the province is drawn at the present westward 
limit of Cretaceous Coastal Plain deposits.  Piedmont geology 
certainly continues beneath the Coastal Plain for some distance, but 
the line where Coastal Plain becomes dominant is presently not well 
established.  The northern boundary of the Piedmont with the New 
England Province is hidden beneath the Triassic Newark-Gettysburg 
Basin. 
 
The largest earthquake to occur in this province is the January 1, 
1913, event in Union County, South Carolina.  Different sources have 
assigned Intensity VI-VII (MM) (Coffman and Von Hake 1973) or VII- 
VIII (NM) (Bollinger 1973, 1975).  The most recent reference assigns 
it Intensity VII (MM) (Barstow et. al., 1981). 
 
2.5.2.3 Correlation of Earthquake Activity With Geologic Structure 

Or Tectonic Provinces 
 
The relationship between earthquake locations and geologic structures 
is important in assessing earthquake hazard to a particular site.  
Figure 2.5.2-2 reveals no direct spatial relationship between 
earthquake epicenters and known geologic or tectonic structures within 
200 miles of the site, except in the area of the Clarendon-Linden 
fault zone in western New York.  No evidence of tectonically induced 
faulting has been reported or inferred to have displaced Cenozoic age 
deposits in the Appalachian Plateau Province, and no rupture of the 
ground surface or man-made structures resulting from tectonic faulting 
has been recorded anywhere in the eastern United States (York and 
Oliver 1976). 
 
2.5.2.3.1  Correlation with Geologic Structures 
 

Clarendon-Linden Fault Zone 
 
The Clarendon-Linden fault system has been traced from near Lake 
Ontario in the Central Stable Region to the northern part of Allegheny 
County in the Appalachian Plateau Province.  A significant amount of 
seismic activity has taken place along the zone (Sbar and Sykes 1977; 
Pomeroy et al, In Press).  Van Tyne (1975, 1976) reports that the 
Clarendon-Linden fault is not a single fault but a zone consisting of 
several parallel basement faults which become surface flexures.  Most 
of the movement is believed to be confined to formations below the 
Silurian deposits.  Movement is believed to have been initially 
downthrown to the east, reversing later to become now downthrown 100 
feet on the west.  Recent low-level seismic activity has been 
correlated with high-pressure fluid injection operations in brine 
fields which are developed in the area (Fletcher and Sykes 1977), and 
may be relieving stress along the fault system.  These events are 
small but may be felt locally and number up to 80 per day. 
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This activity and the occurrence of several small earthquakes near 
Attica indicate that the Clarendon-Linden structure is active and 
therefore is considered as a localized source.  The Clarendon-Linden 
fault zone lies approximately 160 miles northeast of the BVPS-2 site 
at its closest approach. 
 

Anna Fault System 
 
2.5.2.3.2  Correlation with Tectonic Provinces 
 
In accordance with 10 CFR 100, Appendix A, earthquakes in the site 
region which are not correlated to the Clarendon-Linden fault system 
are presumed to be associated with the tectonic provinces in which 
they occur.  The seismicity of all tectonic provinces within the site 
region is discussed in Section 2.5.2.2. 
 
2.5.2.4  Maximum Earthquake Potential 
 
Maximum earthquake potential for the site is evaluated by utilizing 
maximum earthquakes associated with all nearby tectonic provinces and 
geologic structure.  This analysis is made for two different sets of 
conditions.  First, actual site intensities resulting from the larger 
historical earthquakes are determined.  Second, the maximum potential 
site intensities resulting from hypothetical events are specified as 
arising from the largest known earthquakes in each adjoining tectonic 
province, postulated to occur at the point where the province or 
structure most closely approaches the site. 
 
2.5.2.4.1  Maximum Historical Site Intensity 
 
As discussed earlier, in the site region there are sources of 
earthquake activity at Attica, New York and Anna, Ohio.  The largest 
earthquakes in each of these sources are discussed in Section 2.5.2. 
These earthquakes were barely perceptible at the site.  Other than 
these two sources, Figure 2.5.2-2 shows that the largest earthquake in 
the site region took place on November 6, 1926 in southeastern Ohio, 
approximately 130 miles southwest of the site.  The epicentral 
intensity of this earthquake was VI-VII (MM).  Chimneys were toppled 
at Keno and Pomeroy in Meigs County, Ohio, and a stove was overturned 
in Pomeroy (Von Hake 1976).  As indicated in Table 2.5.2-2, this event 
had a small felt area of only 300 square miles and was probably not 
felt at the site.  Three earthquakes have been reported within 50 
miles of the site (Figure 2.5.2-1).  One was reported at Sharon, 
Pennsylvania, approximately 40 miles north of the site, on August 17, 
1873.  Limited details have resulted in an estimated Intensity III-IV 
(MM) for this event.  Using the attenuation relationship of Gupta and 
Nuttli (1976) given in Section 2.5.2.4.2, this event would have 
attenuated to about an Intensity II at the site; it is not likely that 
it was felt.  On September 26, 1885, an Intensity III (MM) earthquake 
occurred near Pittsburgh, about 30 miles southeast of the site.  It 
was   probably   not   felt.   Another   was   the  Intensity  V  (MM) 
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event of October 29, 1927, approximately 45 miles northwest of the 
site.  This event would have attenuated to approximately Intensity 
III-IV at the site and may have been felt at the site. 
 
This examination of ground motion effects of earthquakes within 200 
miles of BVPS-2 indicates that the site has not experienced ground 
motion exceeding Intensity III-IV (MM).  It is likely that in the last 
180 years, only the October 29, 1927 earthquake may have been felt at 
the site.  This is clearly a reflection of the low intensity of 
earthquakes which are reported to have occurred within 200 miles of 
BVPS-2. 
 
The BVPS-2 site has, however, experienced more severe ground motion 
from larger, but more distant earthquakes.  Examination of isoseismal 
maps of larger earthquakes felt in the eastern United States shows 
that the New Madrid events of 1811-1812 probably caused a maximum 
ground motion at the site corresponding to Intensity low to middle V 
(MM).  Therefore, the maximum historical intensity at the site was 
probably Intensity low to middle V (MM). 
 
2.5.2.4.2 Maximum Earthquake Potential From Tectonic Province 
Approach 
 
The BVPS-2 site is located near the center of the Appalachian Plateau 
Tectonic Province.  As discussed in Section 2.5.2.2.1, two earthquakes 
with epicentral Intensity VI (MM) have occurred in the province.  No 
earthquake with epicentral intensity greater than VI (MM) has been 
reported to have occurred in the province.  None of these earthquakes 
appear to be associated with a particular known geologic or tectonic 
structure, so that it is assumed that a similar random event of this 
intensity could occur anywhere within the province.  Consequently, if 
such an earthquake occurred near the site, it would generate ground 
motion corresponding to Intensity VI (MM).  The magnitude of an 
earthquake can be estimated on the basis of the Nuttli and Herrmann 
(1978) relationship: 
 
   I = 2mb - 3.5 
 
  where: I = epicentral intensity 
 
   mb = body wave magnitude 
 
Using this relationship, an earthquake of Intensity VI would have a 
magnitude of 4.75. 
 
The maximum earthquake potential at BVPS-2 from earthquakes in other 
tectonic provinces is computed by attenuating the largest known 
earthquake in each province from the point of nearest approach to the 
site in that province.  If the size of the earthquake is specified in 
terms of epicentral intensity, Io (MM), then the expected intensity at 
the site can be computed by using the Gupta and Nuttli (1976) 
attenuation relationship. 
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I(R) = Io + 3.7 - 0.0011R - 2.7 log10R 
 
   where: I(R) = Intensity at site 
 
   Io = Epicentral intensity 
 
   R  = Epicentral distance (kilometers), for R≥ 20 kilometers 
 
If the size of the earthquake is specified in terms of bodywave 
magnitude, mb, then ground motion at the site can be computed in terms 
of peak horizontal acceleration using the Nuttli and Herman (1981) 
relationship: 
 
   log a = 0.57 + 0.50 mb - 0.83 log (R

2
 + h

2
)
l/2

 - 0.0016R 
 

where: a = peak horizontal acceleration, cm/sec
2
 

 
  mb = body wave magnitude 
 
  R  = epicentral distance kilometers 
 
   h = focal depth, kilometers. 
 
The largest event to occur in the Central Stable Region was the 1937 
Anna, Ohio earthquake which had an epicentral intensity of VII-VIII 
(MM) and a magnitude, mb, of 5.3 (Table 2.5.2-2).  The minimum distance 
from the site to the boundary of the Central Stable Region is about 85 
miles (136 km).  A repeat of the 1937 Anna earthquake at this minimum 
distance from the site would result in an Intensity V-VI (MM) at the 
site if the Gupta and Nuttli (1976) attenuation relationship is used.  
Assuming zero focal depth, an earthquake with a magnitude of 5.3, at a 
distance of 85 miles, would cause a peak horizontal acceleration of 
0.017g at the site according to the Nuttli and Herman (1981) 
relationship. 
 
The largest earthquake to occur in the Northern Valley and Ridge 
Province was the February 21, 1954, Wilkes Barre, Pennsylvania event 
of Intensity VIII (MM) (Coffman and Von Hake 1973).  The Northern 
Valley and Ridge Province lies approximately 105 miles east of the 
site at its closest approach.  This earthquake was felt only within a 
five block area, suggesting that the earthquake resulted from the 
collapse of an abandoned mine.  Earthquakes with epicentral Intensity 
VII (MM) occurring in the Northern Valley and Ridge Province at a 
distance of 105 miles (168 km) will cause ground motions at the site 
corresponding to Intensity IV-V (MM). 
 
The Piedmont Province is at a minimum distance of 165 miles (264 km) 
east of the site.  The largest earthquake in this province was the 
January 1, 1913 event with Intensity VII (MM) in Union County, South 
Carolina.  Attenuation of this event to the site results in an 
Intensity IV (MM) at the site. 
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If it were assumed that the 1929 Attica, New York event, which had an 
Intensity VII (MM), reoccurred on the Clarendon-Linden fault zone at 
its closest approach to the site, it would produce ground motions 
corresponding to Intensity IV (MM) at the site. 
 
Hence, the maximum earthquake for the BVPS-2 site is equivalent to an 
Intensity VI event occurring in the Appalachian Plateau Province near 
the site. 
 
2.5.2.5  Seismic Wave Transmission Characteristics of the Site 
 
The amplification characteristics of the soil at the BVPS-2 site were 
originally discussed by Whitman (1968), and his results led to the 
development of the BVPS-1 response spectra and, as later modified, to 
the BVPS-2 response spectra.  The BVPS-2 response spectra for the SSE 
is shown on Figure 3.7B-1. 
 
2.5.2.6  Safe Shutdown Earthquake 
 
The maximum  earthquake expected at the site is described in Section 
2.5.2.4 and results in ground motion corresponding to Intensity VI 
(MM).  Trifunac and Brady (1975) developed the following correlation 
between intensity and acceleration: 
 
 log a = 0.30Imm + 0.014 
 
  where: 
 
  a   = Peak horizontal acceleration (cm/sec

2
) 

  Imm = Modified Mercalli intensity 
 
Using this correlation, an Intensity VI (MM) earthquake would produce 
a horizontal acceleration of 0.07g. 
 
Murphy and O'Brien (1977), using a larger data base, determined the 
following relationship between acceleration and intensity: 
 
  log a = 0.25Imm + 0.25 
 
Using this relationship an Intensity VI (MM) produces an acceleration 
of 0.06g. 
 
On the basis of these empirical relationships, the peak horizontal 
ground surface acceleration corresponding to a random Intensity VI 
(MM) earthquake occurring near the site would be 0.07 g. BVPS-2 has 
been designed for an SSE corresponding to a peak horizontal ground 
surface acceleration of 0.125 g, slightly greater than the midpoint 
acceleration between Intensity VI-VII (MM). 
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2.5.2.7  Operating Basis Earthquake 
 
An OBE equivalent to one-half the SSE is used.  The value of the OBE 
for BVPS-2 is 0.06.g. 
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MODIFIED MERCALLI INTENSITY SCALE OF 1931 

 
I - Not felt except by a very few under especially favorable 

circumstances.  
   

II - Felt only by a few persons at rest, especially on upper 
floors of buildings.  Delicately suspended objects may 
swing. 

   
III - Felt quite noticeably indoors, especially on upper floors 

of buildings, but many people do not recognize it as an 
earth-quake.  Standing motor cars may rock slightly. 
Vibration like passing of truck.  Duration estimated. 

   
IV - During the day felt indoors by many, outdoors by few.  At 

night some awakened.  Dishes, windows, doors disturbed; 
walls make cracking sound.  Sensation like heavy truck 
striking building  Standing motor cars rocked noticeably. 

   
V - Felt by nearly everyone, many awakened.  Some dishes, 

windows, etc., broken; a few instances of cracked plaster; 
unstable objects overturned.  Disturbances of trees, 
poles, and other tall objects sometimes noticed.  Pendulum 
clocks may stop. 

   
VI - Felt by all, many frightened and run outdoors.  Some heavy 

furniture moved; a few instances of fallen plaster or 
damaged chimneys.  Damage slight. 

   
VII - Everyone runs outdoors.  Damage negligible in buildings of 

good design and construction; slight to moderate in well 
built ordinary structures; considerable in poorly built or 
badly designed structures; some chimneys broken.  Noticed 
by persons driving motor cars. 

   
VIII - Damage slight in specially designed structures; 

considerable in ordinary substantial buildings with 
partial collapse; great in poorly built structures.  Panel 
walls thrown out of frame structures.  Fall of chimneys, 
factory stacks, columns, monuments, walls.  Heavy 
furniture overturned.  Sand and mud ejected in small 
amounts.  Changes in well water.  Persons driving motor 
cars disturbed. 

   
IX - Damage considerable in specially designed structures; well 

designed frame structures thrown out of plumb; great in 
substantial buildings, with partial collapse.  Buildings 
shifted off foundations.  Ground cracked conspicuously. 
Underground pipes broken. 
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X - Some well built wooden structures destroyed; most masonry 

and frame structures destroyed with foundations; ground 
badly cracked.  Rails bent.  Landslides considerable from 
river banks and steep slopes.  Shifted sand and mud. 
Water splashed (slopped) over banks. 

   
XI - Few, if any, (masonry) structures remain standing. 

Bridges destroyed.  Broad fissures in ground.  Underground 
pipelines completely out of service.  Earth slumps and 
land slips in soft ground.  Rails bent greatly. 

   
XII - Damage total.  Practically all works of construction are 

damaged greatly or destroyed.  Waves seen on ground 
surface.  Lines of sight and level are distorted.  Objects 
are thrown upward into the air. 
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EARTHQUAKE CATALOG 
BEAVER VALLEY POWER STATION - UNIT 2 

200-MILE RADIUS 
 
 

Date 
 

Origin 
 

Latitude 
 

Longitude 
 

Intensity 
 

Depth 
 Felt 

Area 
 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1776    39.9 82.0 VI     

1796 12 26 1100 42.9 79.0 VI   7.5  

1823 05 30  41.5 81.0 IV  3.8   

1824 07 15 1620 39.7 80.5 IV     

1836 07 08  41.5 81.7 IV  3.8   

1840 09 10  43.2 79.9 V    Hamilton, ON 

1845    41.1 84.2 II  3.0   

1846 10 18 2100 39.4 77.8      

1846 10 19 0200 39.3 77.9      

1850 10 01 1001 41.4 82.3 IV  3.8   

1853 01 30  38.9 78.5 II     

1853 03 13 1000 43.1 79.4 V    St. Catharines, ON 

1853 05 02 0920 38.5 79.5 V   72.0  

1856 01 16 0300 39.3 78.2 IV     

1857 03 01  41.7 81.2 IV-V  4.0   

1857 12 10 2200 37.8 80.4      

1857 12 11 0300 37.8 80.5      

1858 01 15  43.1 79.1 II    Niagara Falls, ON 

1858 04 16 1200 41.7 81.3 IV  3.8   

1867 01 13  41.5 81.7 III  3.4   

1869 04 09  42.7 80.8 III   3.4   
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1872 07 23  41.4 82.1 IV  3.8   

1873 04 30 PM 43.3 79.9 IV    Hamilton, ON 

1873 08 17 1400 41.2 80.5 III    Sharon, PA 

1873 07 06 1430 43.0 79.5 VI    Welland, ON 

1875 06 18 1343 40.2 84.0 VII  5.3 38.6  

1876 02 27  42.4 83.2 II  3.0   

1876 06   40.4 84.2 V  4.2   

1877 08 17 1650 42.3 83.3 IV-V*  4.0 (3.2) 0.2  

1879 08 21 0800 43.2 79.2 V     

1881 07 31 0400 39.1 83.4      

1881 08 30 0500 39.2 83.7 III  3.4   

1882 02 09 2000 40.4 84.2 V  4.2 0.1  

1882 04 02  38.6 78.5 II     

1882 11 27 2330 43.0 79.2 IV    Welland, ON 

1882 12 04 2330 43.0 79.2 II    Welland, ON 

1883 04 01  43.3 79.9 III    Hamilton, ON 

1883 05 23 0430 38.4 82.6 IV  3.8   

1884 09 19 2014 40.7 84.1 VI  4.7 123.6  

1884 12 23 2300 40.4 84.2 III  3.4   

1885 01 02 2116 39.2 77.5 V   3.5  

1885 01 18 1030 41.1 81.4 (IV)  (3.8)   

1885 01 18 1130 41.3 81.1 III  3.4   

1885 08 15 0505 41.3 81.1 II  3.2   
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1886 05 03 0300 39.5 82.1 III-IV  3.6 0.4  

1886 09 02  43.2 79.2 II    St. Catharines, ON 

1889 09 00  40.4 84.2 III  3.4   

1885 09 26 2030 40.3 80.1 III     

1896 03 15 0700 40.3 84.2 IV  3.8   

1897 03 07  43.1 79.2 IV    Niagara Falls, ON 

1898 10 24  41.5 81.7 III-IV  3.6   

1899 11 12 1400 39.3 83.0 IV  3.8   

1900 04 09 1400 41.4 81.8 VI*  4.7 (3.8)   

1901 05 17 0700 39.3 82.5 V  4.2 9.7  

1902 03 10 1030 39.6 77.1 III     

1902 03 11  39.6 77.1 III     

1902 06 14 0700 40.3 81.4 IV-V  4.0   

1903 01 01 1730 39.6 77.1 II     

1903 01 01 2045 39.6 77.1 I     

1906 04 20 1730 41.5 81.7 (III)  (3.4)   

1906 04 20 1830 41.5 81.7 IV  3.8   

1906 04 23 0712 40.7 83.6 V  4.2   

1906 06 27 1210 40.4 81.6 V*  4.2 (3.4) 0.4  

1906 06 27 2210 41.4 81.6 V     

1907 01 10 1000 41.2 77.1 IV    Williamsport, PA 

1907 04 12  41.5 81.7 III  3.0   

1909 04 02 0725 39.4 78.0 VI   2.5  
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1910 01 23 2120 39.6 77.0 II     

1910 02 08 0900 38.7 78.7 IV   1.1  

1910 02 25 PM 43.2 79.8 IV    Hamilton, ON 

1912 03 27 1252 43.2 79.7 V    Hamilton, ON 

1914    40.4 84.2 III  3.4   

1918 04 09 1808 38.5 79.0 II     

1918 04 16 1340 38.6 78.5 II     

1919 09 05 2146 38.8 78.2 VI     

1919 09 06 0246 38.8 78.2 VI     

1920 07 24  38.7 78.4 IV     

1921 09 27 0432 42.1 80.2 III    Erie, PA 

1922 03 16 0930 43.0 82.5 III  3.4   

1923 12 31 2400 39.2 78.0 V     

1924 01 01  39.2 78.0 IV     

1924 01 01 0500 39.1 78.1 III     

1925 03 27 0406 39.5 83.9 V  4.2   

1925 10   40.4 84.2 III  3.4   

1926 10 28 0842 41.7 83.6 III  3.6   

1926 10 28 1100 41.7 83.6 IV  3.8   

1926 11 05 1553 39.1 82.1 VI-VII*  4.0 (3.4) 0.3  

1927 01 17 0530 40.7 82.5 IV  3.8   

1927 02 17 0600 40.7 82.5 II  3.0   

1927 06 10 0716 38.0 79.0 V  2.9   
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1927 10 29  40.9 81.2 V  4.2   

1927 11 12  43.1 79.1 IV    Niagara Falls, ON 

1927 11 13 0050 43.1 79.1 IV    Niagara Falls, ON 

1928 09 09 2100 41.5 82.0 V  4.2 1.5  

1928 10 27  40.4 84.1 III  3.4 0.1  

1929 03 08 0906 40.6 84.2 V  4.2 5.0  

1929 08 12 1124 42.9 78.4 VIII  5.8  Attica, NY 

1929 09 17 1900 41.5 81.5 III  3.0   

1929 12 02 2214 42.8 78.3 V    Attica, NY 

1929 12 03 1250 42.8 78.3 V     

1930 01 17  42.8 78.3 III     

1930 02 16 1217 42.8 80.5 III    Simcoe, ON 

1930 06 26 2145 40.5 84.0 IV  3.8   

1930 06 27 0723 40.5 84.0 IV  3.8   

1930 07 11 0015 40.6 83.2 IV  3.8   

1930 09 29 2115 40.4 84.2 III  3.4   

1930 09 29 2250 40.3 84.2 III     

1930 09 30 2040 40.3 84.3 VII*  5.3 (4.2)   

1930 10   40.4 84.2 III-IV  3.6   

1930 11 20  42.6 83.2 III  3.4   

1931 03 21 1548 40.4 84.2 III  3.4   

1931 04 01 0015 40.4 84.0 III  3.4   

1931 04 22  42.9 78.9 IV    Buffalo, NY 
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1931 06 10 0830 41.3 84.0 V  4.2 1.5  

1931 09 20 2305 40.4 84.2 VII  5.3 46.3  

1931 10   40.4 84.2 III     

1931 10 08 1430 40.4 84.2 III  3.4   

1932 01 22  41.1 81.5 V*  4.2 (3.6)   

1933 02 23 0320 40.3 84.2 IV  3.8 1.9  

1934 10 29 2007 42.0 80.2 V    Erie, PA 

1934 11 05 2000 41.8 80.3 III     

1935 07 13  40.5 78.5 VI    Blair Co., PA 

1935 11 01 0330 38.9 79.9 V     

1935 11 01 2030 39.9 79.9 V     

1936 01 31 0630 41.1 83.2 III     

1936 01 31 1930 41.2 83.2 IV  3.8   

1936 01 31 2000 41.2 83.2 II  3.0   

1936 08 26 0900 41.4 80.4 III    Greenville, PA 

1937 03 02 1447 40.4 84.2 VII  5.3 108.1  

1937 03 03 0950 40.7 84.0 V  4.2 0.2  

1937 03 03 0955 40.7 84.0 III  3.4   

1937 03 09 0544 40.4 84.2 VII-VIII  5.3 193.1 Anna, OH 

1937 04 23 1715 40.7 84.0 III  3.4 0.3  

1937 04 27 1700 40.7 84.0 III  3.4 0.3  

1937 05 02 1705 40.7 84.0 IV  3.8   

1938 03 13 1610 42.4 83.2 (IV)  (3.8)   
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1938 03 16 1000 42.4 83.2 IV  3.8   

1938 07 15 2245 40.7 78.4 V-VI    Blair Co., PA 

1939 01 14 0810 43.3 79.9   3.3  Hamilton, ON 

1939 02 24 0020 42.9 78.3 III    Attica, NY 

1939 03 18  40.4 84.0 II  3.0   

1939 03 18 1403 40.4 84.0 III-IV  3.6 0.5  

1939 06 18 0320 40.3 84.0 IV  3.8 0.4  

1939 07 09 1250 40.3 84.0 II  3.0   

1939 11 26 0520 39.9 76.9      

1940 05 28 2006 40.3 76.9 II    Harrisburg, PA 

1940 05 31 1700 41.1 81.5 II  3.0   

1940 06 16 0230 39.9 82.2 III     

1940 06 16 0430 40.9 82.3 IV  3.8   

1940 07 28 0930 40.9 82.3 III  3.4   

1940 08 15 1035 40.9 82.3 III  3.4   

1940 08 19 0330 39.9 82.2 II     

1940 08 20 0330 40.9 82.3 III  3.4   

1943 03 09 0325 42.2 80.9 V  4.7 84.9  

1944 02 26 2058 42.9 78.8 II    Buffalo, NY 

1948 01 18  41.7 83.6 III  3.4   

1951 12 03 0200 41.6 81.4 IV  3.8 0.1  

1951 12 03 0702 41.6 81.4 (IV)  (3.2) (0.1)  

1951 12 07  41.6 81.4 II  3.0   
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1951 12 21 2100 41.6 81.5 II     

1951 12 22 0400 41.6 81.4 II  3.0   

1952 06 20 0938 39.7 82.1 VI  4.7 5.0  

1953 05 07 2332 39.7 82.1 IV  3.8   

1953 06 12  41.7 83.6 IV  3.8   

1954 04 27 0214 43.1 79.2   4.1  Welland, ON 

1955 05 26 1809 41.5 81.7 V (IV-V)*  3.8 (3.6)   

1955 06 29 0116 41.5 81.7 V (IV)*  3.8 (3.6)   

1955 08 16 0735 42.9 78.3 V    Attica, NY 

1956 01 27 1203 40.4 84.2 V  4.2 1.9  

1957 06 29  42.9 81.3 IV  3.8   

1958 05 01 2247 41.5 81.7 IV-V  4.0   

1958 07 22 0146 43.0 79.5   4.3  Welland, ON 

1958 08 04 2025 43.1 80.0 (IV)  3.9  Caledonia, ON 

1958 08 04 2025 43.1 80.0 (IV)  3.9  Caledonia, ON 

1958 08 22 1425 43.0 79.0   3.6  Niagara Peninsula, ON 

1959 02 09 0200 43.0 81.0   2.4  London, ON 

1959 02 09  43.0 81.0 (IV)  3.8   

1961 02 22 0645 41.2 83.3 V  4.2 5.0  

1961 02 22 0844 41.0 83.6 III     

1961 02 22 0945 41.2 83.3 V  (4.0) (5.0)  

1962 03 27 0635 43.0 79.3 V  3.0  Niagara Falls, NY 

1962 03 27 0737 42.9 79.0 V     
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Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1962 09 07 1400 39.7 78.2 IV     

1963 02 27 0600 43.2 79.6   3.0  Grimsby, ON 

1963 10 10 1500 39.8 78.2  15.0    

1964 02 13  40.4 78.2 VI  4.6  Blair Co., PA 

1964 02 13 1946 40.4 78.2   5.2  Non-tectonic event ** 

1965 07 16 1100 42.9 78.2 IV  3.5  Attica, NY 

1965   0157 42.9 78.2 IV    Attica, NY 

1965 08 27  42.9 78.2 IV    Attica, NY 

1965 10 08 0217 40.1 79.8   3.3  Southwestern PA 

1966 01 01 1030 42.8 78.2     Attica, NY 

1966 01 01 1129 42.8 78.3   3.0  Attica, NY 

1966 01 01 1323 42.8 78.2 VI*  4.7(4.6)  Attica, NY 

1966 09 28 2059 39.3 80.4 IV  (3.8)   

1967 04 08 0541 39.6 82.5 V  4.2 3.9  

1967 06 13 1908 42.9 78.2 VI*  3.9(4.4)  Attica, NY 

1968 07 26  40.4 84.2 II-III  3.2   

1969 05 22 1500 39.7 78.2      

1969 08 13  42.9 78.2 IV  2.5  Attica, NY 

1970 05 27 1800 39.7 78.2      

1970 08 11 0614 38.4 82.3 IV  3.8   

1970 12 13 0536 42.7 78.7   2.0  SW of Hamburg, NY 

1971 02 18 1930 39.7 78.2      

1971 03 05 1719 40.7 78.0     Non-tectonic event** 

1972 09 12 1715 39.7 79.9      
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TABLE 2.5.2-2 (Cont) 
 
 

 
Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1973 02 09 0446 42.8 78.3   2.7  SE of Attica, NY 

1974 03 23 0947 38.9 77.8   2.5   

1974 09 29 0226 41.2 83.4 II  3.0   

1974 10 10 2146 42.3 77.7   2.2  Hornell, NY 

1974 10 20 1514 39.1 81.6 V  3.4   

1974 11 27 1028 43.3 79.1   3.3   

1975 02 03 1031 41.3 83.2 (IV)  (3.8)   

1975 02 16 2322 39.0 82.4 (IV)  (3.8) 3.3   

1975 06 30 2015 43.4 79.8 III  3.0   

1975 07 01 0010 42.8 78.6   2.4  Lancaster, NY 

1975 08 30 0614 42.7 78.1   2.1  S of Warsaw, NY 

1975 10 31 0026 42.8 78.2     Attica, NY 

1975 11 20 1502 42.9 78.2    1.5 Attica, NY 

1975 11 20 1504 42.9 78.2     Attica, NY 

1975 11 29 1222 42.8 78.2     Attica, NY 

1975 12 01 2341 42.8 78.2     Attica, NY 

1976 01 01 2118 42.9 78.2     Attica, NY 

1976 01 10 2114 42.8 78.2     Attica, NY 

1976 01 14 2008 42.8 78.2     Attica, NY 

1976 01 30 1859 39.7 78.2  15 2.8   

1976 02 02 2114 42.0 82.7 (III)  3.4  Leamington, ON 

1978 04 26 1930 89.7 78.2  15 3.1   

1978 05 13 2156 42.8 78.3  16 2.8  W of Attica, NY 

1978 05 13 2209 42.8 78.3  6 2.6  W of Attica, NY 
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TABLE 2.5.2-2 (Cont) 
 
 

 
Date 

 
Origin 

 
Latitude 

 
Longitude 

 
Intensity 

 
Depth 

 Felt 
Area 

 

Year 
 

Month Day Time (°N) (°W) (MM) (km) Magnitude (x103 mi2) Location 

1978 10 15 2237 43.2 80.5  OR 2.2  Drumbo, ON 

1978 10 26 2154 42.7 77.8  6 2.6  Mount Morris, NY 

1980 01 21 0616 43.3 79.8  5 2.5  E. Hamilton, ON 

1980 08 20 0935 42.1 83.1 V 18R 3.3  Lake Erie, OH 

1980 10 14 0059 43.1 80.6 Felt 18R 3.5  ON 

1981 01 07 0503 43.2 80.4  6.7 2.8  Near Brantford, ON 

1981 03 31 0541 42.9 78.3  4.9 1.4  Attica, NY 

1981 03 31 2105 42.9 78.3  6.2 2.8  Attica, NY 

1981 08 28 1051 43.2 80.6 III 1R 3.3  ON 

1981 09 05 0547 42.7 81.4  9 1.9  15 km, S of DLA, ON 

1981 09 05 0549 42.8 81.5  9R   15 km S of DLA, ON 

1981 09 05 0549 42.8 81.4  9R 3.1  7 km S of DLA, ON 

1981 09 11 1625 43.4 79.8  2.7 2.2  Burglington, ON 

 

NOTES: 
 
*Indicates shallow earthquake per Nuttli (1981). 
 
  Data in parentheses taken from Nuttli (1981). 
 
**Stover, Reagor, and Algermission (1981). 
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2.5.3  Surface Faulting 
 
No surface faulting exists at or near the site. There are no known 
active or capable faults within 150 miles of the site.  There has been 
no mining, hydrocarbon extraction, or other activity beneath the site 
which could cause ground rupture at the site. 
 
2.5.3.1  Geologic Conditions of the Site 
 
The geologic conditions in the region and at the site are described in 
Sections 2.5.1.1 and 2.5.1.2, respectively. 
 
2.5.3.2  Evidence of Fault Offset 
 
There is no evidence of fault offset at the ground surface within 5 
miles of the site or in any subsurface boring taken at the site. 
 
2.5.3.3  Earthquakes Associated with Capable Faults 
 
There is no seismic or geologic evidence of capable faulting within 5 
miles of the site. 
 
2.5.3.4  Investigation of Capable Faults 
 
There are no known capable faults within 5 miles of the site requiring 
investigation. 
 
2.5.3.5  Correlation of Epicenters with Capable Faults 
 
There is no seismic evidence to indicate capable faulting within 5 
miles of the site to correlate with epicenters. 
 
2.5.3.6  Description of Capable Faults 
 
There are no known capable faults within 5 miles of the site. 
 
2.5.3.7  Zone Requiring Detailed Faulting Investigation 
 
No zone requiring a detailed faulting investigation has been 
identified within 5 miles of the site. 
 
2.5.3.8  Results of Faulting Investigation 
 
A fault zone requiring a detailed investigation has not been 
identified in the site area. 
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2.5.4  Stability of Subsurface Materials and Foundations 
 
This section presents the results of investigations and studies 
conducted to evaluate the stability of subsurface soils at the site 
and the foundations which they support.  Engineering properties of 
soils were determined based on detailed field and laboratory 
investigations described herein.  The evaluation of subsurface 
conditions and soil properties and the results of stability analyses 
are presented under the following specific headings. 
 
2.5.4.1  Geologic Features 
 
The major structures of Beaver Valley Power Station (BVPS) are located 
on the highest of three terraces along the south side of the Ohio 
River.  They are composed predominantly of alluvial deposits derived 
from the cyclic aggradation and degradation of local materials and 
glacial outwash by the ancestral Ohio River drainage system during the 
Pleistocene period.  Figure 2.5.4-1 is a typical north-south cross 
section through the site showing the terraces. 
 
The Upper Pleistocene terrace slopes gently toward the Ohio River from 
about el 760 feet to 735 feet.  The soils of this terrace consist 
predominantly of interbedded sands, gravels, and silty sands and 
gravels. 
 
A zone of loose granular material from approximately el 640 feet to 
660 feet was discovered in the plant area during the excavation for 
the Beaver Valley Power Station - Unit 2 (BVPS-2) containment 
foundation.  The loose zone was present under approximately the 
northern portion of the containment and extended east and west beneath 
most of the Category I structures.  The loose zone was successfully 
densified using the pressure injected footing technique.  The extent 
of the densified area is shown on Figure 2.5.4-15.  It has been 
determined that the densified in situ soil will be stable under all 
anticipated loading and environmental conditions.  The densification 
program and its evaluation are fully described in the Duquesne Light 
Company (DLC 1976) Report on Soil Densification Program. 
 
The near surface soils of the intermediate terrace (original ground 
surface el 685 feet to 700 feet) and the present floodplain (original 
ground surface el 675 feet) consist of medium stiff to soft clays and 
silts.  These recent river silts and clays extend to approximately el 
655 feet where they are underlain by sands and gravels to bedrock.  
The intermediate terrace is overlain in part by fill placed during the 
construction of Shippingport Atomic Power Station (SAPS) and Beaver 
Valley Power Station - Unit 1 (BVPS-1). 
 
The bedrock in the area of the site is Pennsylvanian in age and 
belongs to the Allegheny group which consists of interbedded 
sandstones, shales, coal seams, and occasional limestones.  The rock 
underlying the plant site is a dark gray carbonaceous shale which 
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dips gently southeastward about 15 to 20 ft/mi. The rock is slightly 
weathered for the first few feet with weathering effects decreasing 
rapidly with depth.  A top of rock contour map is provided on Figure 
2.5.4-50.  The computer program SURFACE II (Sampson 1975) was used as 
an aid in developing the map.  Input to SURFACE II was the top of rock 
elevations from the irregularly spaced exploratory borings.  SURFACE 
II establishes a regularly spaced, orthogonal grid and interpolates 
top of rock elevations at these grid points utilizing a data fitting 
algorithm specified by the user.  The computer develops the contour 
map from the interpolated grid elevations. 
 
A check was made to verify that the computer-drawn map was an accurate 
representation of the top of rock elevations from the boring data.  It 
was necessary to manually re-contour the computer-generated 800 to 
875-feet contours because the computer-drawn contours did not 
adequately represent the top of rock elevations in an area of known 
rock surface geometry.  Only the exploratory borings were used to 
evaluate the top of rock elevation; the verification borings performed 
for several densification programs in the main plant area provided 
redundant data and were not used. 
 
As discussed in Section 2.5.1.2, there are no areas of actual or 
potential subsurface subsidence at the plant site. 
 
The ground-water conditions at the site are discussed in detail in 
Sections 2.4.13 and 2.5.4.6. 
 
Unrelieved residual stresses in rock were not considered to have an 
influence on the design and operation of the plant due to the 
thickness of the founding overburden. 
 
2.5.4.2  Properties of Subsurface Materials 
 
The BVPS is founded on the highest of three alluvial terraces.  These 
terraces are described in more detail in Section 2.5.4.1. 
 
Borings drilled within the main plant area indicate a subsurface 
profile consisting of about 115 feet of medium dense to dense granular 
soils underlain by shale bedrock with a top surface at about el 620 
feet.  A zone of loose granular material between about el 640 feet and 
660 feet was discovered in the BVPS-2 plant area and was subsequently 
densified using the pressure injected footing technique (DLC 1976). 
 
A lens of very stiff, silty clay was uncovered along the northern edge 
of the reactor containment excavation at about el 679 feet, the 
presence of which was not noted during the original subsurface 
investigation.  The clay lens was removed from within the containment 
area and replaced with compacted structural fill.  It extends eastward 
and is present beneath the northern portions of the 
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safeguards area and the refueling water storage tank (RWST).  Its 
areal extent is discussed further in Section 2.5.4.7.1. 
 
Subsurface profiles are presented on Figures 2.5.4-2, 2.5.4-3, 
2.5.4-4, 2.5.4-5, 2.5.4-6, 2.5.4-7, 2.5.4-8 and 2.5.4-9, Figures 
2.5.4-51, 2.5.4-52, 2.5.4-53, 2.5.4-54 and 2.5.4-55, and Figure 
2.5.4-60, the locations of which are shown on Figures 2.5.4-10 and 
2.5.4-13.  The profiles are based upon the data from the boring logs 
which are referenced in Table 2.5.4-1. 
 
An extensive laboratory testing effort was undertaken to establish the 
engineering and index properties of the intermediate and lower terrace 
silts and clays.  The results are presented and summarized in Appendix 
2.5D.  Included are grain size analyses performed on samples of the in 
situ sands and gravels and the results of in place density  
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tests conducted during the documentation of the soil conditions at the 
reactor containment founding elevation (Section 2.5.4.5). 
 
Attempts to obtain undisturbed samples of the in situ sands and 
gravels were unsuccessful.  Consequently, the engineering properties 
of the sands and gravels developed for design purposes were based upon 
accepted conservative, empirical correlations of engineering 
properties to subsurface conditions determined by geophysical surveys, 
test borings, and field testing. 
 
A plot of relative density versus blow count for the in situ sands and 
gravels is shown on Figure 2.5.4-11 for borings outside of the area 
densified by the pressure-injected footing technique.  (Borings within 
the densified area are discussed in DLC'S 1976 Report on Soil 
Densification Program.)  The relative density of most of the samples 
fall within the range of 50-80 percent, classifying the in situ sands 
and gravels as medium dense to dense (Terzaghi and Peck 1967).  Based 
on a correlation with relative density (U.S. Department of the Navy 
1971), the angle of internal friction of the in situ sands and gravels 
may range between about 33 and 40 degrees; an angle of 30 degrees was 
conservatively chosen for design purposes. 
 
The dry unit weight of the in situ sands and gravels was taken as 117 
pcf, based on an average of in place density tests performed during 
excavation for plant structures. 
 
The specific gravity was taken as 2.65 and was based upon laboratory 
determination (Appendix 2.5D). 
 
The void ratio was computed to be 0.4 from the equation: 
 

e
G
w d

d
=

−γ γ

γ
       (2.5.4-1) 

 
where: 
 
 e = void ratio 
 G = specific gravity 
 γ d  = dry unit weight (pcf) 

 γ w = unit weight of water (62.4 pcf) 
 
The saturated unit weight below the ground-water table was taken as 
136 pcf from the equation: 
 

γ γT w
G Se

e
=

+
+

•
1

      (2.5.4-2) 

 
where: 
 
 γ T  = total unit weight 

  S = degree of saturation 
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Above the ground-water table, the total unit weight was taken as 125 
pcf assuming an average water content of 7 percent. 
 
The low strain shear moduli of the in situ sand and gravel, used in 
the estimation of building settlements, were determined using Equation 
2.5.4-3. 
 

G e o
e

max ,230 ( ) ( ) .
( )

= −
+

1 2.97 2 0 5
1

σ      (2.5.4-3) 

 
where: 
 
 Gmax = shear modulus (psi) 

 σo = effective octahedral stress (psi) 
 
Shear moduli determined from in situ seismic velocity measurements 
compared quite well with those computed using this relationship as 
shown on Figure 2.5.4-12.  Section 2.5.4.10.2 provides an in-depth 
discussion of the determination of elastic properties of the in situ 
sands and gravels used in the estimation of building settlement. 
 
The following tests, the results of which are presented in Appendix 
2.5D, were performed on undisturbed block samples of the stiff silty 
clay lens which was encountered below the reactor containment 
excavation: 
 

1. Atterberg limits and natural water contents, 
 
2. Constant rate of strain (CRSC) and incrementally loaded (IC) 

consolidation tests, 
 
3. Unconsolidated undrained (UU) triaxial compression tests, and 
 

4. Consolidated undrained (CIU ) triaxial compression tests. 
 
Classification tests show that the silty clay has a liquid limit of 
50, a plastic limit of 23, and a natural water content of 23 percent.  
The natural water content being equal to the plastic limit is an 
indication that the clay has been precompressed.  The presence of 
small fissures with discoloration along their surfaces suggests that 
the precompression may have been due to dessication. 
 
Consolidation tests show that the clay has been preloaded to a maximum 
past pressure ranging between 9.5 and 18 ksf.  The estimated 
overburden pressure prior to the excavation for the containment 
foundation was approximately 7.5 ksf, indicating an overconsolidation 
ratio (OCR) of 1.3 to 2.4.  The recompression ratio (RR) is 
approximately 0.02 and the compression ratio (CR) is approximately 
0.12.  The coefficient of consolidation (cv) varies from approximately 
5X10

-3
 to 1.8x10

-2
 cm

2
/sec in the overconsolidated region and is 

approximately 2.5x10
-3
 cm

2
/sec in the normally consolidated region.  

From the incremental consolidation test, the 
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average coefficient of secondary consolidation (cα ) ranges between 

5X10
-4
 and 2X10

-3
 in/in/log cycle of time. 

 

The effective friction angle (φ ) as determined from the CIU  triaxial 
test was 25.7 degrees, assuming that the effective cohesion intercept 
was zero.  The undrained shear strength measured in the UU tests is 
approximately 4.3 ksf. 
 
In situ shear wave velocity measurements are discussed in Section 
2.5.4.4.  Field measurements of permeability are discussed in Section 
2.5.4.6.  Dynamic engineering properties of the soils underlying the 
site are discussed in Section 2.5.4.7.3. 
 
2.5.4.3  Exploration 
 
Site specific exploration activities at the BVPS site, for the purpose 
of evaluating subsurface conditions, consisted of drilling exploratory 
borings, installing piezometers, and performing geophysical surveys. 
 
2.5.4.3.1  Exploratory Borings 
 
A total of 298 exploratory borings were performed under the 
supervision of Stone & Webster Engineering Corporation (SWEC) at the 
BVPS site for the construction of SAPS, BVPS-1 and BVPS-2.  The 
locations of the exploratory borings are shown on Figures 2.5.4-10 and 
2.5.4-13.  A list of borings, along with the dates that they were 
drilled and the locations of the boring logs for reference purposes, 
is provided in Table 2.5.4-1.  Boring logs which have not been 
published in previous documents are included in Appendix 2.5B. 
 
The primary functions of the exploratory borings were to establish the 
nature of the overburden soils and rock, to study the geology of the 
site area, and to obtain representative samples to develop engineering 
properties for design purposes. 
 
A series of borings, PL-1 through PL-66, was performed by others in 
conjunction with the construction of a sludge pipeline system for the 
Bruce Mansfield Plant.  Borings TH-1 through TH-13 were performed by 
others for the BVPS emergency response facility.  The borings are 
shown on Figure 2.5.4-13 and are referenced in Table 2.5.4-1.  Site 
subsurface profiles within the BVPS-2 area, based on data derived from 
the borings, are shown on Figures 2.5.4-2, 2.5.4-3, 2.5.4-4, 2.5.4-5, 
2.5.4-6, 2.5.4-7, 2.5.4-8 and 2.5.4-9, Figures 2.5.4-51, 2.5.4-52, 
2.5.4-53, 2.5.4-54 and 2.5.4-55; and on Figure 2.5.4-60. 
 
Six piezometers were installed, at the locations shown on Figure 
2.5.4-14, for the purpose of studying ground-water conditions at the 
site.  Discussion of the data obtained is contained in Section 
2.5.4.6. 
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2.5.4.3.2  Verification Borings 
 
A total of 154 verification borings were performed to evaluate the 
results of the in situ densification program in the BVPS-2 area 
described in the Report on Soil Densification Program, (DLC 1976).  A 
boring location plan is given on Figure 2.5.4-15, which also outlines 
the area densified.  Each boring was evaluated on a sample-by-sample 
basis to verify that the desired degree of densification had been 
achieved.  The logs of the verification borings can be found in 
Appendix I of the Report on Soil Densification Program, (DLC 1976). 
 
Borings 501 through 562 were performed to verify the effectiveness of 
a vibroflotation densification program of the soil underlying the 
river water and service water system pipelines during the construction 
of BVPS-1.  The limits of densification are shown on Figure 2.5.4-16, 
and Figure 2.5.4-54 presents the subsurface conditions beneath the 30-
inch service water system lines from the valve pit to the intake 
structure.  The purpose of the program was to remove the potential for 
liquefaction of the underlying sands and gravels.  This work is 
described in the Response to USNRC Questions 2.26 and 2.27 of the 
BVPS-2 PSAR, (DLC 1972e). 
 
Borings 537T through 577T (Figure 2.5.4-13) were performed to verify 
the effectiveness of the Terra Probe densification program around the 
main intake structure.  It was postulated that the nondensified soils, 
should they liquefy, could block the intake structure.  The Terra 
Probe densification program was undertaken to prevent such an 
occurrence.  This work is described in Section 2.5.4.12.  The boring 
logs are included in Appendix 2.5B. 
 
2.5.4.4  Geophysical Surveys 
 
Geophysical surveys were conducted at the site by Weston Geophysical 
Engineers, Inc., to measure the in situ compression and shear wave 
velocities of the soil and rock.  Appendix 2G of the BVPS-2 PSAR, (DLC 
1972f) presents the results of measurements taken in 1968 in the area 
of the reactor containment for BVPS-1.  Subsequent to the soil 
densification program at BVPS-2, additional crosshole seismic velocity 
measurements were made in the densified area.  The results of this 
study are presented in the Report on Soil Densification Program, (DLC 
1976).  A summary of the information obtained from the geophysical 
surveys is given on Figure 2.5.4-17. A comparison of the measured in 
situ shear wave velocities on Figure 2.5.4-18 shows little difference 
before and after densification. 
 
The field work involved with the measurement of the post-
densification, in-situ, seismic velocities was performed between 
June 9 and June 22, 1977.  From piezometer data presented in Appendix 
2.5A, the ground-water levels within the terrace sands and gravels of 
the main plant area during this period averaged approximately el 665.7 
feet.  Consequently, the water level of el 652 presented by Weston 
Geophysical Engineers appears to be incorrect.  The soil layer 
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between approximately el 652 and el 667 with a compressive wave 
velocity of 3,000 ft per second was mostly below the ground-water 
table at the time of the seismic survey. 
 
Since water is relatively incompressible, as compared to the soil 
skeleton, measurements of compressive (P) wave velocities below the 
ground-water table are more representative of the water than the soil.  
The compressive wave velocity of water is about 5,000 ft per second; 
therefore, the reported compressive wave velocity of 3,000 ft per 
second between el 652 and el 667 is anomolous. 
 
This value of compressive wave velocity from the seismic survey was 
not used in analyzing the behavior of safety-related plant structures, 
systems, or components. 
 
2.5.4.5  Excavations and Backfill 
 
A comprehensive onsite quality control program was instituted at 
BVPS-2 to ensure compliance with excavation, material, and compaction 
requirements as specified by SWEC.  This program was under the control 
of Duquesne Light Company Site Quality Control (DLC-SQC). 
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Field inspection and testing, as required, were performed by Dick 
Corporation Field Quality Control (DC-FQC), which reported directly to 
DLC-SQC. 
 
2.5.4.5.1  Excavation 
 
Permanent Seismic Category I excavations are not present at the site.  
All excavations are temporary and are related to the construction of 
the plant structures.  They will be backfilled as required prior to 
plant operation.  The areal extent of excavations in the plant area is 
shown on Figure 2.5.4-19.  Profiles through the plant area are given 
on Figures 2.5.4-2, 2.5.4-3, 2.5.4-4, 2.5.4-5, 2.5.4-6, 2.5.4-7, 
2.5.4-8 and 2.5.4-9. 
 
To ensure the suitability of the excavated foundation levels for 
Category I structures, buried piping, and duct lines, the DC-FQC 
inspector verified the following (DLC 1979, SWEC 1978): 
 

1. Excavated areas were within the limits shown on the drawings, 
 
2. All excavated or bedding areas or fill areas, as applicable, 

were graded to within 0.2 foot of the grades shown on the 
drawings, 

 
3. Tests were performed on granular excavated material and/or 

founding elevation, as applicable, as required in Table 
2.5.4-2, 

 
4. Any soft spots at the bottom of excavations were removed and 

backfilled at the direction of the Geotechnical Engineer, and 
 
5. The founding elevations or prepared surfaces, as applicable, 

were approved by the Geotechnical Engineer. 
 
The excavation for the reactor containment was made within a steel 
sheetpile cofferdam driven to el 671 feet.  Upon completion of the 
excavation to el 679 feet, a foundation documentation program was 
conducted which consisted of the following: 
 

1. Establishing a 25-foot square grid over the floor of the 
containment excavation, 

 
2. Photographing the floor of the containment excavation, 
 
3. Performing in-place density tests at each grid intersection, 

and 
 
4. Obtaining a bag sample of the founding soil at each grid 

intersection for classification. 
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Grain size analyses performed on each bag sample and the results of 
the in-place density tests are presented in Appendix 2.5D. 
 
The foundation documentation program revealed the presence of a lens 
of stiff silty clay along the northern perimeter of the containment 
excavation at el 679 feet; the presence of which was not encountered 
during the original subsurface investigation.  The lens extends 
eastward beneath roughly the northern half of the safeguards area and 
the RWST.  The areal extent of the clay lens is discussed further in 
Section 2.5.4.7.1.  Soil profiles beneath the safeguards area and the 
RWST are shown on Figures 2.5.4-8 and 2.5.4-9.  Laboratory tests 
performed on undisturbed block samples recovered from the containment 
excavation are presented in Appendix 2.5D and are summarized in 
Section 2.5.4.2. 
 
The clay was removed from within the containment excavation and 
replaced with compacted structural fill; it was not removed from 
beneath the safeguards area and the RWST.  Estimates of the 
settlements of the safeguards area and the RWST were found to be 
within tolerable limits (Figure 2.5.4-20) and the stiff clay was not 
considered to be a concern to the stability of the structures insofar 
as a bearing capacity failure was concerned due to the overlying 
thickness of compacted structural fill.  The area beneath the northern 
portion of the safeguards area and the RWST was excavated to el 690 
feet during the soil densification program (Section 2.5.4.12) and then 
backfilled with compacted structural fill. 
 
Portions of the intermediate terrace and present floodplain (Figure 
2.5.4-1) have been overlain by uncontrolled fill and nonstructural 
fill placed during the construction of SAPS and BVPS-1.  The limit of 
the uncontrolled fill in the plant area was determined from a 
comparison of the original ground topography that existed prior to the 
construction of SAPS with the topography after the completion of 
BVPS-1.  The excavation to el 690 feet north and east of the 
containment shown on Figure 2.5.4-19 was conducted to remove this 
material.  The excavated area was then backfilled with compacted 
select granular fill. 
 
Measures to control ground-water levels during excavation were not 
required.  The ground-water level reflects the Ohio River water level 
which has a normal pool elevation of 665 feet.  With the exception of 
a local area within the containment cofferdam, the bottom of all 
excavations were well above el 665 feet. 
 
2.5.4.5.2  Backfill 
 
   Specifications 
 
Structural or select granular fill for use beneath and adjacent to 
Category I structures consisted of well-graded sand and gravel, which 
conformed to the following grain size requirements: 
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  Percent passing 
 Sieve size by dry weight 
 
 6 (inches) 100 
 No. 200 0-15 (nonplastic fines) 
 
Figure 2.5.4-21 shows the upper and lower gradation limits Of 115 
grain size analyses on material used for structural fill.  Compaction 
tests performed on these samples according to ASTM 1557, Method D, 
indicated a mean maximum dry density of 136.9 pcf with a mean optimum 
water content of 7 percent. 
 
The material was placed in loose lifts of 6 to 12 inches and compacted 
to a minimum of 95 percent of the maximum dry unit weight obtained 
from compaction tests performed in accordance with ASTM D1557, Method 
D, with a minimum required in-place density of 130 pcf. 
 
Material testing requirements were as given in Table 2.5.4-2 (SWEC 
1978). 
 
Granular borrow material meeting the gradation requirements for 
structural/select granular fill was obtained from the suppliers listed 
in Table 2.5.4-6.  Also shown are quantities of backfill provided by 
each supplier. 
 
In situ soils removed from on-site excavations were not used as 
structural fill beneath or around Category I structures. 
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Soil Properties 
 
The dry unit weight of compacted structural fill was taken as 130 pcf, 
corresponding to 95 percent of the mean maximum dry density from 115 
moisture density tests. 
 
The specific gravity was taken as 2.65. 
 
The void ratio was computed to be 0.27. 
 
The saturated unit weight below the ground-water table was taken as 
144 pcf from the equation: 
 

γ γT w
G Se

e
=

+
+

•
1

 

(2.5.4-4) 
 
where: 
 
 γ T  = total unit weight (pcf) 

 G = specific gravity 
 S = degree of saturation, decimal (100%) 
 e = void ratio 
 γ w = unit weight of water = 62.4 pcf 
 
Above the ground-water table, the total unit weight was taken as 136 
pcf assuming an average water content of 5 percent. 
 
The angle of internal friction of compacted structural fill was 
conservatively assumed to be 36 degrees. 
 
Low strain shear moduli were estimated using Equation 2.5.4-5 as 
follows (Hardin and Drenewich 1972): 
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(2.5.4-5) 
 
where: 
 
   G = shear modulus (psi) 

 σ o = effective octahedral stress (psi) 
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The vertical coefficient of subgrade reaction for buried pipe was 
computed according to the following equation (Vesie 1961, 1961a): 
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(2.5.4-5a) 
 
where : 
 
 kv = vertical coefficient of subgrade reaction (lb/in

3
) 

 Do = outside diameter of pipe (in) 

 Es = Young's modulus of soil (lb/in
2
) 

 Ep = Young's modulus of pipe (lb/in
2
) 

 Ip = moment of inertia of pipe section (in
4
) 

  ν = Poisson's ratio of soil 
 
An average, low strain value of shear modulus, G, was estimated using 
equation 2.5.4-5 for two ranges of pipe embedment depth, He: 
 

He <15 ft; G = 2250 ksf 

15 ft ≤ He <30 ft; G = 4350 ksf 
 
Using these values of shear modulus, Young's modulus, with a reduction 
to account for strain, was estimated as: 
 

E G
s = +2 1

3
( )ν        (2.5.4-5b) 

 
Vertical coefficient of subgrade reaction is shown on Figure 2.5.4-62 
as a function of depth of embedment and pipe diameter. 
 
The horizontal coefficient of subgrade reaction for buried pipe was 
determined according to the empirical procedure described by Audibert 
and Nyman (1977).  An analytical procedure was developed to determine 
the horizontal load-displacement (p-y) curve for any size pipe 
embedded at any given depth.  Considering the horizontal coefficient 
of subgrade reaction as the amount of soil pressure reaction generated 
by a given amount of horizontal displacement (that is, as a secant to 
the p-y curve), the coefficient of horizontal subgrade reaction can be 
expressed by: 
 

kh
p
y A B y

= =
+
1

' '
       (2.5.4-5c) 
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where: 
 
 kh = horizontal coefficient of subgrade reaction (lb/in

3
) 

 p = pressure (lb/in
2
) 

 y = displacement (in) 

A
yu

qu
in lb'

.
( / )=

0145 3  

 

B
qu

in lb'
.

( / )=
0 855 2  

 yu = ultimate displacement (in) 
 qu = ultimate soil resistance (lb/in

2
) 

 
Considering the buried pipe as horizontal footing, the ultimate soil 
resistance, qu is computed as: 
 
 qu = γ Z N q 

(2.5.4-5d) 
 
where: 
 qu = ultimate soil resistance (lb/in

2
) 

 γ = unit weight of soil around pipe (lb/in
3
) 

 Z = depth to center of pipe (in) 
 Nq = bearing capacity factor 
 
The bearing capacity factor is given on Figure 2.5.4-63.  The ultimate 
displacement, yu, was evaluated from Figure 2.5.4-63.  The iterative 
procedure used to calculate displacements assumes an initial value of 
displacement in order to compute an initial value of kh.  Then, using 
this initial value of kh, an actual displacement is computed.  This 
procedure continues until the iterative values converge at a final 
displacement. 
 
2.5.4.6  Ground-water Conditions 
 
Regional and local aquifer characteristics are described in detail in 
Section 2.4.13. 
 
At the bottom of the excavation for the reactor containment 
foundation, four temporary observation wells were installed at the 
locations shown on Figure 2.5.4-22.  These observation wells were 
abandoned when the reactor containment foundation mat was placed.  
Ground-water level readings as well as the Ohio River elevation were 
recorded daily from March 19, 1976 until May 21, 1976.  The data are 
shown on Figures 2.5.4-23, 2.5.4-24, 2.5.4-25 and 2.5.4-26 along with 
installation details of the observation wells.  As can be seen from 
the data, there is essentially no hydrodynamic time lag between the 
elevation of the Ohio River and the ground-water level in the 
observation wells. 
 
Falling head permeability tests were conducted in three of the wells 
in order to estimate the coefficient of permeability.  The results 
were: 
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  Coefficient of 
 Well permeability 
 No. (x10

-3
 cm/see) 

 
 1 1.3-3.9 
 3 0.9-1.7 
 4 0.9-3.5 
 
In 1977, as part of the settlement monitoring program that is 
described in Section 2.5.4.13, six piezometers were installed at the 
locations shown on Figure 2.5.4-14.  A typical piezometer detail is 
shown on Figure 2.5.4-27 and installation data are given in Appendix 
2.5A.  Tip elevations range between el 646 feet and 651 feet, and all 
of the piezometers are located within the in situ sand and gravel. 
 
Piezometer data and Ohio River elevation data were recorded during 
construction on a weekly basis since mid-1977 and are included in 
Appendix 2.5A.  With the exception of one period during February 1979, 
the ground-water levels recorded in the piezometers show very good 
correlation with the Ohio River elevations.  During February 1979, the 
river rose to el 681 feet and the piezometer data indicate an apparent 
time lag.  However, the piezometers were only read weekly during this 
period and in the interim between readings the water level in the 
piezometers may have risen higher thereby reducing the apparent 
elevation difference between the ground-water level and the Ohio River 
elevation indicated by the data. 
 
For the purpose of design, the ground-water level in the plant site 
area can be expected to reflect the various stages of the Ohio River 
as discussed in Section 2.4 and repeated as follows: 
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  Elevation 
 River stage (feet) 
 
 Normal water level 665 
 Ordinary high water 675 
 Twenty-five year flood 690 
 Standard project flood 705 
 Probable maximum flood 730 
 
The design basis for substructure hydrostatic loading is discussed in 
Section 2.4.13.5. 
 
As stated in Section 2.5.4.1, dewatering for the control of ground 
water in the plant area during excavation was not required. 
 
The exterior surfaces of the reactor containment shell and foundation 
mat are protected from water seepage during flood stages caused by the 
standard project flood and the probable maximum flood by a continuous 
waterproof membrane.  In the event that leakage should occur through 
the membrane, a supplementary water relief system is provided in the 
containment to prevent the buildup of water pressure under and behind 
the steel liner.  This system is described in Section 3.8.1.1.1. 
 
2.5.4.7  Response of Soil and Rock to Dynamic Loading 
 
This section describes the dynamic engineering properties of the soils 
underlying the site and the method used to determine relative 
displacement between two structures during a seismic event. 
 
Soil structure interaction analyses and the response of buried pipe to 
dynamic loading is discussed in Sections 3.7B.2 and 3.7B.3, 
respectively.  A discussion of the liquefaction and dynamic settlement 
potential of the soils at the site is given in Section 2.5.4.8. 
 
2.5.4.7.1  Subsurface Conditions 
 
Subsurface exploration activities conducted at the site are described 
in Section 2.5.4.3.  Soil profiles through the main plant area with 
the major structures superimposed are shown on Figures 2.5.4-2, 
2.5.4-3, 2.5.4-4, 2.5.4-5, 2.5.4-6, 2.5.4-7, 2.5.4-8 and 2.5.4-9.  The 
geology of the site is described in Sections 2.5.1.2 and 2.5.4.1.  
Soil profiles under Category I pipelines are shown on Figures 
2.5.4-51, 2.5.4-52, 2.5.4-53, 2.5.4-54 and 2.5.4-55. 
 
The major structures of BVPS-2 are located on the highest of three 
alluvial terraces along the south side of the Ohio River.  These 
terraces are described in more detail in Section 2.5.4.1.  Foundation 
information for Category I structures is given in Table 3.7B-2.  
Category I structures are founded on compacted select granular fill 
overlying dense in situ granular soil which extends to rock or 
directly on the in situ granular soil with one exception.  The soil in 
the vicinity of the safeguards area was excavated to el 690 feet 
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as shown on Figure 2.5.4-8 to remove uncontrolled fill placed during 
the construction of SAPS and BVPS-1.  Beneath the northern portions of 
the safeguards area and the RWST, underlying the select granular fill 
which was placed subsequent to the excavation, is a layer of stiff 
silty clay with a top surface at approximately el 688 feet.  The layer 
is about 20 feet thick at the northern edge of the safeguards area and 
about 10 feet thick at the northern edge of the RWST.  The layer thins 
to the south and is no longer present at about the east-west 
centerline of the safeguards area (Figures 2.5.4-8 and 2.5.4-9). 
 
A zone of loose, in situ granular material located from approximately 
el 640 feet to 660 feet was discovered in the BVPS-2 plant area during 
the excavation for the reactor containment.  This zone was 
successfully densified using the pressure-injected footing technique. 
 
Site investigations did not detect evidence of features or conditions 
indicative of disturbance during prior earthquakes. 
 
2.5.4.7.2  In Situ Seismic Velocity Measurements 
 
The results of geophysical surveys conducted at the site are presented 
in Section 2.5.4.4. 
 
2.5.4.7.3  Dynamic Soil Properties 
 
Measurements were made of the in-situ shear wave velocity of the 
terrace sands and gravels by Weston Geophysical (DLC 1976).  The 
results are tabulated on Figure 2.5.4-17 and plotted on Figure 2.5.4-
18.  The 1968 survey was performed in the vicinity of the BVPS-1 
reactor containment building and the 1977 survey was performed after 
the soil densification program in the vicinity of the BVPS-2 fuel 
building.  The terrace soil conditions at the two locations are very 
similar.  The shear wave velocities in the densified zone are similar 
to those in the vicinity of the BVPS-1 reactor containment.  This 
suggests that the soil densification program increased the density and 
modulus of the formerly loose sands and gravels such that they are 
similar to the density and modulus of the soils outside the densified 
area. 
 
A finite element, soil-structure interaction analysis was performed to 
evaluate the effect of the densified zone on the response of the 
reactor containment structure.  The densified zone is present beneath 
about one-half of the containment mat.  A benchmark analysis was 
performed without the densified layer present and was compared with an 
analysis of an unsymmetric case which included the densified layer.  
In the latter analysis, conditions were exaggerated because the shear 
modulus value assigned to the densified zone was very much greater 
than that computed from the shear wave velocity measurements.  The 
results indicated very little difference in the computed response of 
the containment structure for the two cases and it was therefore 
concluded that assuming properties within 
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the densified zone consistent with those outside the densified zone 
was justified. 
 
As discussed in Section 2.5.4.2, and shown on Figure 2.5.4-12, the low 
strain shear moduli of the in-situ sands and gravels determined from 
the measured shear wave velocities outside the densified area compare 
quite well with those determined using the empirical relationship of 
Hardin and Drenevich (1972). 
 
Shear strains generated by earthquake motions cause a reduction in the 
low strain value of shear modulus.  Using test data presented by Seed 
(et al 1975), the low strain values of shear modulus were reduced for 
anticipated strain levels during the safe shutdown earthquake (SSE) as 
shown on Figure 2.5.4-12. 
 
The low strain shear modulus of compacted structural fill was 
determined using the empirical relationship of Hardin and Drenevich 
(1972) as given in Section 2.5.4.5. 
 
Cyclic triaxial tests to investigate the susceptibility of compacted 
structural fill to liquefaction were not performed.  As stated in 
Section 2.5.4.5.2, structural fill was placed and compacted to 95 
percent of the maximum dry density indicated by ASTM 1557 Method D, 
with a minimum required in-place dry density of 130 pcf, and this, 
coupled with the gradation of the material, was considered sufficient 
to preclude liquefaction.  Liquefaction analyses are performed 
assuming, as a minimum, a groundwater level coincident with the 25-
year flood, which for BVPS is at el 690 feet.  With the exception of 
an area beneath the northern portion of the reactor containment 
foundation, as shown on Figure 2.5.4-19, all structural fill within 
the main plant area was placed above el 690 feet. 
 
Attempts to obtain undisturbed samples of the in situ sands and 
gravels suitable for dynamic triaxial testing were unsuccessful. The 
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resistance to liquefaction of the in situ sands and gravels at the 
site was investigated by two methods: 
 

1. Based on dynamic triaxial tests on sands susceptible to 
liquefaction and 

 
2. Based on the observed behavior of sand deposits in previous 

earthquakes (DLC 1976). 
 
The results of dynamic triaxial tests upon Sacramento River sand, 
considered to be extremely susceptible to liquefaction, are presented 
on Figure 2.5.4-28, based on the response to USNRC Question 2.26 and 
2.27 of the BVPS-2 FSAR.  The figure shows the relationship between 
shearing stresses, expressed as a ratio of shear stress to effective 
stress, to the number of cycles necessary to cause initial 
liquefaction for this sand at several relative densities.  It was used 
to evaluate the liquefaction potential of the soils within the main 
plant area as described in Section 2.6.5.2 of the BVPS-2 PSAR.  This 
approach was conservative since the Sacramento River sand was 
considered especially susceptible to liquefaction in comparison to the 
sands and gravels at the site. 
 
After the discovery of the loose zone in the main plant area and its 
subsequent densification, a liquefaction analysis was performed for 
soils within the densified zone (DLC 1976).  The shear stress required 
to cause liquefaction of the in situ sands and gravels was evaluated 
using Figure 2.5.4-29.  This figure presents a lower bound envelope 
for sites where liquefaction has occurred during earthquakes of 
Richter Magnitude 5.5 or less, correlated with corrected standard 
penetration resistance, N1, of the sand deposit.  This figure was used 
to evaluate the resistance to liquefaction of the soils in the 
vicinity of the intake structure as well.  Further discussion is 
presented in Section 2.5.4.8. 
 
The maximum Rayleigh wave velocity used in the analysis of buried pipe 
was determined to be 3,000 ft/sec, using the procedure described 
below. 
 
Ewing et.al. (1957) presented data, reproduced on Figure 2.5.4-31, 
which showed that Rayleigh wave velocity in a layered system was a 
complicated function of the depth of soil, the shear wave velocity of 
soil and rock, and the frequency wave length of the Rayleigh wave. 
 
Using Figure 2.5.4-31, for C2/Cl=4.5, the variation of Rayleigh wave 
velocity with frequency for the in situ soil conditions in the main 
plant area was determined and is shown on Figure 2.5.4-64.  Rayleigh 
wave velocity is seen to vary widely depending on frequency.  Because 
an earthquake is likely to produce Rayleigh waves of many frequencies, 
the selection of a control value of Rayleigh wave velocity was based 
upon a consideration of the predominant frequency likely to be 
produced by an earthquake occurring near the site. 
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The peaks of Fourier spectra for earthquake time histories represent 
frequencies at which large amounts of energy are released by the 
earthquake.  Housner (1970) compared Fourier spectra with velocity 
response spectra and found that the peaks occurred at about the same 
frequencies.  Accordingly, a predominant frequency of 2-3 Hz was 
determined from response spectra presented in SWEC (1984).  These 
response spectra were computed for real earthquake time histories, 
with magnitudes corresponding to the BVPS-2 SSE, that were amplified 
through the BVPS-2 soil profile.  From Figure 2.5.4-64, a frequency of 
2-3 Hz corresponds to a Rayleigh wave velocity of about 3000 ft/sec. 
 
2.5.4.7.4  Relative Displacements 
 
Methods used to evaluate the relative displacement of the closely 
spaced main plant structures during a seismic event for input to pipe 
stress analyses are discussed in this section.  One method considers 
the theoretical behavior of surface waves and the effect of site 
layering on the wave velocities.  It uses a simple and conservative 
model which assumes that the wave motion is propagated horizontally 
without any change in wave form and with no effect of structure 
ridigity or other interference.  The maximum displacement between two 
points is enveloped by the first term of a Taylor series expansion of 
the displacement.  The second method, used in only two cases, uses an 
earthquake acceleration time history to determine a relative 
displacement time history from which the maximum value is determined.  
The mass and rigidity of the structures involved and of adjacent 
structures are not considered in either method.  The motion of the 
ground surface, upon which is founded a massless structure, is 
estimated.  The two methods estimate the magnitude of the relative 
displacement, but not the direction of movement of the individual 
structures involved.  The earthquake time history method results in 
smaller estimates of relative displacement, but it represents a more 
realistic approach, since it is based upon actual recorded ground 
motions. 
 
SIMPLE MODEL 
 
It is assumed that relative displacement results from the horizontal 
propagation of seismic waves with little or no change in wave form.  
It is further assumed that the maximum particle motions produced by 
each wave occur simultaneously, and that the foundations behave as 
rigid bodies. 
 
For soil sites such as BVPS, relative displacements are caused by 
Rayleigh waves and Love waves.  The particle motion for the Rayleigh 
wave occurs in the vertical plane and is elliptical and retrograde 
with respect to the direction of propagation.  By their nature, 
Rayleigh waves cause horizontal push-pull (Rx) and vertical (Ry) 
displacements.  The particle motion of Love waves is transverse to the 
direction of propagation and as a result, they are the cause of 
translational (Ry) displacements. 
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For wave propagation parallel to the axis between structures under 
consideration, the horizontal push-pull and translational 
displacements between two points A, and B, as shown on Figure 2.5.4-30 
are given as follows (Christian 1976): 
 

Rx V
m

b
Cr

=  

 

Ry V
m

b
CL

=  

 
 
where : 
 
 Rx = push-pull displacement along axis between 
    two points 
 Vm = peak velocity of design earthquake 
 b = centroidal distance between structures 
 Cr = Rayleigh wave velocity 

 Ry = horizontal displacement perpendicular to 
    the axis between two points 
 CL = Love wave velocity 
 
The peak velocity of the design earthquake was determined from the 
empirical formulation that a Vm of 48 in/sec corresponds to a peak 

acceleration, am of lg; defined by Christian (1976) as: 
 
 Vm  =  48am 
 
Generally, the vertical ground acceleration is taken as 2/3 of ah and 
therefore: 
 
 Rz  =  2/3 Rx 
 
where: 
 
 Rz = vertical displacement 
 
For oblique waves, the maximum relative displacement occurs when the 
direction of propagation is at an angle of 45 degrees to the line 
between two points.  The relative displacement between points A and B 
(Figure 2.5.4-30) is determined by resolving the relative displacement 
of points A' and B' into components parallel and perpendicular to line 
AB.  Both the Rayleigh wave and the Love wave contribute to the 
relative displacement between A and B. 
 
For the Rayleigh wave: 
 

°== 45sin48 2)(
r

myrxr C
baRR  

(2.5.4-6) 
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For the Love wave: 
 

°== 45sin48 2)(
L

myLxL C
baRR  

(2.5.4-7) 
 
Symbols are as defined previously. 
 
The vertical displacement Rz is a result of the Rayleigh wave only; 
therefore: 
 

°= 45sin483/2 2)(
r

mz C
baR  

(2.5.4-8) 
 
 
Soil sites underlain by stiffer materials such as denser soil or rock 
will have Rayleigh wave and Love wave velocities that are affected by 
the wave length, soil and rock characteristics, and depth of 
overburden to the stiffer layer.  The relationship between the 
parameters already mentioned used to evaluate the Rayleigh wave 
velocity is given on Figure 2.5.4-31 (Ewing et al 1957).  The 
wavelength was taken as twice the distance between points under 
consideration.  The Love wave velocity was determined from the 
following expression (Bullen 1963): 
 

0tan ])([)()( 2/1
2

1

2

2
1

2
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2
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λ
π

 

(2.5.4-9) 
 
where: 
 
 G2 = shear modulus of lower denser layer (rock) 

 C2 = shear wave velocity of lower denser layer 

 G1 = shear modulus of upper layer 
    (in situ sand and gravel) 
 C1 = shear wave velocity of upper layer 
 H = depth of upper layer 
 λ = wavelength = 2b for parallel waves; 
  = 2bsin 45° for oblique waves 
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There is a unique solution for the Rayleigh and Love wave velocities 
for each value of b. 
 
The shear moduli, Gl, and G2, of the in situ sand and underlying rock 
were computed from the measured in situ shear wave velocities (DLC 
1976).  Average values of 1,250 fps and 5,000 fps were chosen for the 
soil and rock, respectively. 
 
The relative displacements for parallel waves and for oblique waves 
determined by this approach for the SSE are shown on Figure 2.5.4-30.  
For the operating basis earthquake (OBE), the values are one-half 
those shown for the SSE. 
 
  Earthquake Time History Method 
 
The relative displacement of the centroids of two building foundations 
are computed using the computer program CORD2B, a shortened acronym 
for “Calculation of Relative Displacements between Two Buildings 
during an Earthquake" (SWEC 1982).  The program does not consider the 
mass and rigidity of the structures; but rather, computes the 
displacements of points under massless, rigid buildings caused by the 
passing of an earthquake wave.  It is assumed that each foundation is 
subjected to the same time history; i.e., that the wave shape is not 
changed while passing between the centroids.  CORD2B filters the 
acceleration time history, averaging the effect of the accelerations 
to account for the time required for the earthquake to pass beneath an 
individual building.  This averaging accounts for the fact that 
different parts of the foundation are subjected to different 
accelerations as the wave passes, and, in effect, the acceleration 
time history is smoothed out or filtered.  The filtered acceleration 
time history for each structure is integrated twice to determine a 
displacement time history.  The two displacement time histories are 
then shifted by the time required for the wave to pass between the 
centroids, namely: 
 

t = b/c 
 
where: 
 
 t = time lag 
 
 b = centroid to centroid distance 
 
 c = Rayleigh wave velocity (Figure 2.5.4-31) 
 
Subtracting the time shifted displacement time histories results in a 
relative displacement time history and identification of the peak 
relative displacement. 
 
The push-pull and transverse relative displacement is computed as the 
mean peak horizontal displacement determined from the eighteen 
horizontal ground surface acceleration time histories listed in Table 
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2.5.4-9.  These time histories were recorded at soil sites for which 
soil properties and profiles are matched as closely as possible by 
BVPS-2 (SWEC 1985).  They are scaled to the SSE ground surface 
acceleration of 0.125 g by CORD2B before computing displacements.  The 
vertical relative displacement is assumed to be two-thirds of the 
horizontal. 
 
The procedure is used to compute the relative motion between the 
auxiliary building and the main steam and cable vault and between the 
safeguards area and the main steam and cable vault.  The results are 
summarized in Table 2.5.4-10. 
 
2.5.4.8  Liquefaction Potential and Dynamic Settlement 
 
2.5.4.8.1  Liquefaction Potential 
 
   Main Plant Area 
 
A zone of loose, potentially liquefiable, granular soil was identified 
in the BVPS-2 main plant area during the excavation for the reactor 
containment foundation.  The loose zone was successfully densified and 
a liquefaction analysis of soils within the densified zone indicated 
adequate factors of safety (DLC 1976).  For further discussion of the 
densification program, refer to Section 2.5.4.12. 
 
The extent of the loose zone was determined from the exploratory 
borings as a zone within a given boring containing a significant 
number of samples with N1 values less than 10 determined using the data 

of Gibbs and Holtz (1957). N1 is the measured standard penetration test 

resistance, N, corrected to an overburden pressure of 1 ton/ft
2
.  This 

criterion was determined from an analysis of liquefaction potential.  
The analysis was performed with the groundwater table assumed at el 
705 feet.  A constant value of N1 was assumed within the free field 
soil profile of the main plant area and at a number of depths.  An 
allowable shear stress was determined from Figure 2.5.4-29 for this 
assumed value of N1.  (Further discussion of Figure 2.5.4-29 is 
provided in the following section concerning the main intake 
structure.)  At the same depths, the applied shear stress was 
determined from Figure 2.5.4-39 and the factor of safety was 
determined as the ratio of the allowable shear stress to the applied 
shear stress.  It was determined that an N1 value of 5 would result in 

a safety factor against liquefaction of 1.0.  As an N1 of 10 resulted 
in a factor of safety of about 2, it was conservative to define the 
loose zone in terms of N1 values less than 10. 
 
The applied shear stresses given on Figure 2.5.4-39 are based on 
BVPS-2 PSAR Figure 2.6-6, which shows free field shear stresses for 
the N69W component of the 1952 Taft accelerogram scaled to an estimate 
of the SSE bedrock acceleration, and then amplified through a BVPS-2 
soil profile by a mass-spring-dashpot computer model (DLC, 1972i).  
The average stress for the 10 largest peaks has been increased 
slightly to account for differences between current 
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building loads and soil unit weights and those used in the original 
analysis described in DLC (1972i).  The peak ground surface 
acceleration associated with PSAR Figure 2.6-6, and, therefore, Figure 
2.5.4-39 is 0.098g.  This is lower than the SSE ground surface 
acceleration of 0.125g, but the shear stresses given by Figure 2.5.4-
39 are shown on Figure 2.5.4-39a to represent a very conservative 
estimate of shear stresses at the site during the SSE. 
 
Figure 2.5.4-39a presents a comparison of the stresses shown on Figure 
2.5.4-39 with those computed as an average of those from 28 rock 
outcrop time histories amplified through a BVPS-2 free field soil 
model using the computer program SHAKE (Schnabel, et al., 1972).  The 
analysis technique is similar to the soil response analysis described 
by SWEC (1985), which used the same 28 earthquake records to estimate 
a BVPS-2 site dependent response spectrum. 
 
The rock outcrop time history is input at the bedrock level of a 
BVPS-2 free field soil model and scaled to the SSE magnitude, using a 
procedure described by SWEC (1985).  The peak acceleration contained 
in the record is not considered; magnitude is the design parameter.  
The scaled time history is then amplified through the soil model by 
SHAKE to compute peak shear stresses as a function of elevation.  An 
average stress is taken as 65 percent of the peak value as recommended 
by Seed and Idriss (1971).  An average of the responses of the 28 time 
histories is computed and is shown on Figure 2.5.4-39a.  The 
groundwater table is taken at el 690 ft, the level of the 25 year 
flood.  Shear stress from this analysis technique is seen to be very 
much lower than the original, but similar analysis based on only one 
earthquake record.  Therefore, use of Figure 2.5.4-39 to evaluate 
shear stresses in the soil generated by the SSE is very conservative. 
 
Using the criterion of a minimum N1 of 10, the borings in the main 
plant area were examined and a thickness contour map of the zone 
requiring densification was prepared.  This map is presented in 
Appendix Figure B-10 of the Report on the Soil Densification Program 
(DLC 1976).  The extent of the area densified by the pressure-injected 
footing technique is shown on Figure 2.5.4-15.  To the north, east, 
and west of the main plant area, the densified zone was extended 
beyond the foundation limits of the plant structures in order to 
provide continued support to the foundations in the event of the 
liquefaction of the adjacent, nondensified soil. 
 
N1 values from borings under the main plant structures outside of the 
densified zone are presented on Figure 2.5.4-59. From a total of 541 
samples, 15 show N values less than 10 and none are less than 5.  
Figure 2.5.4-11 shows relative density versus standard penetration 
test N values for the same boring as those on Figure 2.5.4-59.  The 
mean relative density for the sand and gravel is 77.3 percent and the 
means relative density less one standard deviation is 62.9 percent. 
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   Main Intake Structure 
 
The main intake structure is located as shown on Figure 2.5.4-32 and 
is common to both BVPS-1 and BVPS-2.  The structure is directly 
adjacent to the Ohio River with founding elevation varying between el 
634 feet 6 inches and 640 feet 6 inches.  A sheetpile cofferdam driven 
to rock was used to facilitate the construction of the 85-foot by 88-
foot structure.  Extending along the river to the east and west of the 
intake structure are two rows of sheetpile walls that are tied 
together (Figure 2.5.4-32).  The area directly north of the structure 
was dredged to el 645 feet, with an average side slope of 
approximately 3.5:1.  A simplified north-south section through the 
intake structure is shown on Figure 2.5.4-66. 
 
The onshore and offshore areas east and west of the intake structure, 
and the area to the south beneath the BVPS-1 river water lines and the 
BVPS-2 service water lines were densified.  The limits of 
densification are shown on Figure 2.5.4-16.  The purpose of densifying 
the sands around the intake structure was to prevent the soils from 
liquefying during the SSE and blocking the intake channel.  A detailed 
discussion of the densification program is presented in Section 
2.5.4.12.  The areas north of and below the intake structure were not 
densified.  No adverse effects to the structure, slopes, or wingwalls 
are anticipated.  Stability of soils at the intake structure is 
considered in three parts:  a. liquefaction analysis of soils around 
the intake structure, b. liquefaction analysis of soils below the 
intake structure and, c. stability of intake channel slopes. 
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a.  Soils Around Intake Structure 
 
Liquefaction analysis of the soils around the intake structure 
considers three separate areas:  1. the offshore densified area, 2. 
the onshore densified area, and 3. the intake channel.  The factor of 
safety against liquefaction is taken as the ratio of the shear stress 
required to cause liquefaction of the soil and the shear stress 
induced by the design earthquake.  The minimum factor of safety is 
1.1.  Ohio River elevations are assumed coincident with normal river 
conditions at el 665 ft, and with the 25-year flood at el 690 ft. 
 
The shear stress required to cause liquefaction is evaluated using the 
relation developed by Seed et al (1975a) that is shown on Figure 
2.5.4-29.  This curve is described as a lower bound envelope for sites 
where liquefaction has occurred during earthquakes with Richter 
magnitudes between 5 and 6, correlated with the corrected penetration 
resistance, Nl, of the sand deposit involved. Nl is the measured 
standard penetration test (SPT) resistance, N, corrected to an 
overburden pressure of 1 ton/ft

2
. 

 
The values of Nl are computed using the computer program RELDEN (SWEC 

1979).  The measured SPT resistance, N, is corrected to a maximum Nl 
value of 42 by RELDEN, although the actual value could be higher.  
Since the resistance to liquefaction is related to Nl, the computed 
factor of safety against liquefaction will be conservative for those 
samples with an Nl value greater than 42. 
 
The applied shear stress is calculated from the equation presented by 
Seed (1976): 
 

τ σ
app

vo
dx

g
x a x r= 0 65. max      (2.5.4-10) 

 

---
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where : 
 

 τapp = applied shear stress 
 

 σvo = total overburden pressure on sand layer 
     under consideration 
 

   g = acceleration of gravity 
 

 amax = maximum acceleration at the ground surface, 
    0.125g for SSE 

 
 rd = a stress reduction factor varying from a value 
    of 1 at the ground surface to a value of 0.9 at 
    depth of about 30 feet (Seed and Idriss 1971) 

 
Although this equation was developed to predict applied shear stress 
for a horizontal ground surface, it is used for both horizontal and 
sloping ground conditions in this analysis.  Since the intake channel 
side slopes are graded to a shallow slope of about 3.5:1, the use of 
this equation gives a reasonable approximation of the applied shear 
stresses. 
 
Liquefaction analyses are performed on a sample-by-sample basis, using 
soil data obtained from the borings shown on Figures 2.5.4-13 and 
2.5.4-32.  Borings performed after the densification program was 
completed are used in the analysis of the onshore and offshore 
densified zones east and west of the intake structure.  Borings were 
not drilled in the channel area immediately north of the structure and 
since this area was not densified, borings drilled offshore prior to 
densification are taken as representative of soil conditions in the 
intake channel. 
 
In the analysis of the onshore areas, the entire soil profile is 
assumed to be saturated for cases with river level at or above el 665 
feet.  Therefore, changes in water level from normal to flood 
conditions do not change the results.  Offshore, the total stress at a 
given sample is computed as the product of saturated weight of the 
soil and the depth below the river bottom to the soil sample.  The 
total stress is computed neglecting the weight of the overlying water, 
since the water cannot transmit shear stress.  As a result, the 
computed total stress and therefore the applied shear stress are 
unaffected by fluctuating river levels.  Since the effective stress 
used to evaluate the allowable shear stress (Figure 2.5.4-29) is 
likewise not affected, the factor of safety against liquefaction 
offshore does not change with changes in the Ohio River elevation. 
 
Safety factors for the onshore densified areas and the offshore 
densified areas are shown on Figures 2.5.4-33 and 2.5.4-35, 
respectively.  The onshore densified areas south of the riverward 
sheetpile walls have satisfactory factors of safety against 
liquefaction with all  alues at or above 1.6.  The offshore densified 
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soils are not susceptible to liquefaction as shown by the 
preponderance of samples having factors of safety greater than 1.1.  
Two samples at a depth of less than 5 feet in two different borings 
have factors of safety less than 1.1, but this is neither significant 
nor unusual due to low confining stress at shallow depths. 
 
Safety factors for the undensified intake channel area north of the 
intake structure are shown on Figure 2.5.4-34.  Ten samples between el 
645 ft and el 634 ft had factors of safety less than 1.1.  Most of 
these samples occur within the top 5 to 10 feet of the soil profile.  
One sample at approximately el 623 ft was unsatisfactory.  A similar 
analysis performed for samples above el 645 ft along the intake 
channel slopes outside the densified area shows that the upper 10 feet 
of soil is loose and may liquefy.  Therefore, in the dynamic slope 
stability analysis of the intake channel described in Section c., the 
upper 10 feet along the slopes outside of the densified zone and below 
the dredge line in front of the intake structure were assumed to be 
liquefied at the end of the seismic event. 
 
b.  Analysis of Soils Beneath Intake Structure 
 
Examination of the soil conditions below the intake structure 
indicates the possible presence of some low blow count granular soil 
with an average Nl of about 7 blows/ft.  The liquefaction potential of 
this granular soil and the underlying more dense soil are evaluated 
using a different approach than that used for the soils adjacent to 
the structure.  The results indicate that the factor of safety against 
liquefaction within any low blow count material beneath the intake 
structure is between 1.2 and 1.6, which is acceptable. 
 
A cross section through the intake structure showing soil conditions 
that existed prior to the Terra Probe densification program is given 
on Figure 2.5.4-67.  It was developed using data from borings 
performed in 1954 and 1974 prior to the densification program. 
 
Examination of the corrected blow counts indicates that low blow count 
materials could have existed below and on either side of the intake 
structure location between about el 635 ft and 640 ft prior to 
construction and the subsequent insitu densification by Terra Probe 
and vibroflotation adjacent to the structure. Nl values between 4 and 

10, with an average Nl of about 8 are indicated on Figure 2.5.4-67.  In 

contrast, most of the soil has Nl values between 11 and 50, and 
averaging about 21.  The majority of samples are described as gravelly 
sand, and the presence of gravel could cause Nl values to be high.  The 
Report on the Soil Densification Program, BVPS-2 (DLC 1976) indicates 
that a 13 percent reduction on average to Nl is appropriate to account 

for gravel.  Applying this correction reduces the average Nl value for 
the low blow count material to 7, and to 18 for the deeper material.  
Using the Marcusson and Bieganouski (1976) 
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data, Nl values of 7 and 18 correspond to relative densities of about 
40 percent and 60 percent, respectively. 
 
The low blow counts were eliminated on either side of the intake 
structure within the limits of the Terra Probe densification.  
Excavation for the intake structure mat was accomplished using a 
clamshell within the confines of a heavily braced steel sheetpile 
cofferdam.  There were three vertical layers of cross bracing placed 
in two orthogonal directions.  Horizontal spacing of the bracing was 
at about 17 feet on center.  Considering the difficulty involved with 
using a clamshell in this confined space, it is unlikely that the 
bottom of the excavation would have conformed to the shape of the mat 
indicated on Figure 2.5.4-66.  It is more likely that the bottom was 
overexcavated to about el 634.5 feet, corresponding to the bottom of 
the gravel layer at the south end of the mat, and then backfilled to 
the required elevation.  This would have effectively eliminated the 
presence of the low blow count material below the structure. 
 
A liquefaction analysis for materials beneath the intake structure is 
described below for the SSE occurring coincident with the 25-year 
flood at el 690 ft.  Applied shear stresses determined by the computer 
program SHAKE (Schnabel et al 1972) are compared to shear stresses 
required to cause liquefaction determined using the two relationships 
shown on Figure 2.5.4-29a and from cyclic triaxial tests performed on 
reconstituted samples. 
 
The procedure used to determine the applied shear stresses below the 
intake structure is shown schematically on Figure 2.5.4-68.  It 
represents an extension of the method used by SWEC (1985) to compute 
site dependent ground surface response spectra. 
 
A rock outcrop time history is input at the base of a BVPS-2 free 
field soil profile model.  It is amplified through the profile by 
SHAKE to compute a ground surface time history which is scaled to the 
SSE magnitude.  The scaling procedure, described by SWEC (1985), does 
not consider the acceleration level of the earthquake; magnitude is 
the design parameter.  The scaled time history is then deconvoluted by 
SHAKE through the free field profile to compute a site and magnitude 
consistent bedrock motion, which is input below the intake structure 
to compute applied shear stresses. 
 
The three rock outcrop records listed in Table 2.5.4-7 are used in 
this analysis.  They were selected from the 28 rock outcrop records 
used by SWEC (1985).  The basis for their selection is that applied 
shear stresses generated in the free field by these three records 
approximate the average of the shear stresses from all 28 records.  
Note, that for the purpose of earthquake record selection, the free 
field shear stresses are computed by scaling the rock outcrop time 
histories to the SSE magnitude prior to amplifying them through the 
free field profile. 
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The free field soil model is shown on Figure 2.5.4-69. Shear wave 
velocities are those suggested by Whitman (1968), and are based upon 
insitu measurements.  Soil unit weights are taken from Section 
2.5.4.2.  The soil model below the intake structure is shown on Figure 
2.5.4-70.  The structure is represented as a pseudo-soil with a unit 
weight and shear wave velocity compatible with characteristics of the 
structure.  The shear wave velocity of the pseudo-soil layer is 
computed from the equation for the first harmonic natural period of 
the structure as: 
 

V H
Ts
e=

4
 

 
where : Vs = equivalent shear wave velocity 

  He = height or thickness of equivalent soil layer 
  T = natural period of structure 
 
The equivalent height of the pseudo-soil is taken as the ground 
surface elevation around the structure minus the founding elevation.  
The liquefaction analysis is performed for the 25-year flood at el 690 
ft, which is higher than the ground surface at el 675ft.  Since SHAKE 
cannot handle a free water surface, the ground water table in the 
model is input at the ground surface.  The equivalent unit weight of 
the pseudo-soil layer is selected so that the effective stress at the 
bottom of the layer is the same as the effective contact pressure of 
the structure for a water level at el 690 ft.  Shear wave velocities 
of the soil layers below the structure were calculated from low strain 
shear moduli determined using equation 2.5.4-3.  The void ratio of the 
low blow count layer estimated to be 0.68, based on data from the 
loose zone in the main plant area (DLC 1976).  The void ratio of the 
denser layer is taken as 0.4 from Section 2.5.4.2. 
 
SHAKE iterates to compute modulus and damping values compatible with 
strain levels induced by earthquake ground motions.  Strain dependent 
variations of shear modulus and damping used in the analysis are based 
on data presented by Seed and Idriss (1970), and are shown on Figure 
2.5.4-71. 
 
Using the procedure shown on Figure 2.5.4-68, applied shear stresses 
are determined for each of the three selected rock outcrop motions and 
then averaged.  Since SHAKE computes peak values of applied shear 
stress, an equivalent uniform shear stress is taken as 65 percent of 
the peak value (Seed and Idriss 1971).  The results are shown in Table 
2.5.4-8. 
 
The resistance to liquefaction of the soils below the intake structure 
is evaluated using the two relationships shown on Figure 2.5.4-29A. 
One shows a correlation with Nl, developed by Seed et al (1975a).  It 
is described as a lower bound envelope for sites where liquefaction 
has occurred during earthquake having magnitudes between 5 and 6.  The 
BVPS-2 SSE is approximately equivalent to a 
 
 

---
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magnitude 5.0 earthquake, and, therefore, the cyclic stress ratio 
required to cause liquefaction shown by the Seed (1975a) curve is 
somewhat low for BVPS.  Seed et al (1983), considering more recent 
earthquake data, discuss a procedure which accounts for the effect of 
varying magnitude on the cyclic stress ratio.  Using this procedure, a 
curve for a magnitude 5 earthquake was determined and is shown on 
Figure 2.5.4-29A.  It shows a higher cyclic stress ratio required to 
cause liquefaction for the same value of Nl.  The allowable shear 
stress at the center of the soil layers in the intake structure model, 
determined using the two relationships shown on Figure 2.5.4-29A, are 
given in Table 2.5.4-8. 
 
The factor of safety against liquefaction, defined as the ratio of the 
allowable shear stress to the applied shear stress, is between 1.2 and 
1.6 for the low blow count material, and between 3.3 and 4.6 for the 
higher blow count material.  The minimum acceptable factor of safety 
is 1.1. 
 
The resistance to liquefaction of the low blow count layer is also 
found to be satisfactory, based on the results of cyclic triaxial 
testing.  The evaluation is described below. 
 
During a study of the liquefaction potential of the soils at BVPS-1, 
and at the request of the U.S. NRC, a laboratory testing program was 
conducted to estimate the cyclic shear strength of the soil samples 
recovered from the freeze hole excavated in the low blow count zone 
beneath the BVPS-2 containment (SWEC 1977). 
 
Cyclic triaxial testing was performed on eight reconstituted samples 
that were prepared from material finer than the No. 10 sieve and 
compacted to dry densities approximating the insitu dry density.  The 
grain size curve of the minus No. 10 fraction is parallel to the grain 
size curve of the complete sample, indicating that the materials 
should have essentially the same mechanical properties when compacted 
to the same dry densities. 
 
Samples were anistropically consolidated and tested isotropically at 
two confining pressures, one corresponding to the average depth of the 
loose zone and the other to the deepest level of the loose zone below 
BVPS-2.  From the test results, a cyclic stress ratio was selected to 
define liquefaction as 2.5 percent double amplitude strain in 8 cycles 
as: 
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where: (σ1 - σ3 ) cy = cyclic deviator stress 
 

   σc   = effective confining pressure 
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Seed (1979) contends that the cyclic simple shear test is more 
representative of actual field stress conditions than the cyclic 
triaxial test.  The results of the two tests are related by a factor, 
CR, as shown below: 
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where: τh = shear stress on horizontal plane 
 

  σ v  = vertical effective stress 

 
From the data presented by Seed (1979) and assuming a Ko of 0.5 for the 
low blow count soil, CR is 0.74. 
 
Seed (1979) also recommends reducing laboratory simple shear test 
results an additional 10 percent to account for multidirectional 
shaking in the field.  Therefore, an allowable field shear stress 
ratio, based on the results of the cyclic triaxial tests is: 
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Based on this relation, the factor of safety of any low blow count 
material below the intake structure is 1.4. 
 
In summary, low blow count soils may have been present below the 
intake structure location, but were probably removed during excavation 
and foundation preparation.  Should they still be present, 
liquefaction analyses based on blow count data and cyclic triaxial 
test data give satisfactory factors of safety for the soil below the 
intake structure. 
 
c.  Main Intake Structure:  Sliding and Slope Stability 
 
Figure 2.5.4-65 presents the loading diagram used to calculate the 
factor of safety against sliding of the main intake structure.  The 
water level within the intake structure is the same as the river 
level.  During plant operation, a maximum of one bay can be dewatered 
which would reduce the frictional resisting force along the base of 
the structure.  During a seismic event, undrained shear behavior will 
govern sliding stability of the intake structure.  Changes in vertical 
stresses at the soil structure interface will cause a 
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corresponding change in pore pressure.  Therefore, the effective 
contact pressure will remain constant and equal to the effective 
building weight (total building weight minus static buoyant force).  
Consequently, only the horizontal component of inertial force is 
considered in the sliding stability analysis.  Under the conservative 
conditions of the SSE plus standard project flood and one intake bay 
empty, the factor of safety against sliding is 1.3, which is 
satisfactory.  The dynamic sliding stability analysis of the intake 
structure was conservatively performed without taking into account the 
passive resistance of the soil. 
 
Two cross-sections of the intake channel slope at the locations shown 
on Figure 2.5.4-32 were analyzed for dynamic slope stability using the 
computer program LEASE II (SWEC 1980).  One section was taken adjacent 
to the intake structure through the densified zone while the other 
section was taken approximately 100 feet from the intake structure 
beyond the densified zone. 
 
The upper 10 feet of loose soil along the undensified slope and below 
the dredge line is susceptible to liquefaction.  The pore pressure 
buildup in the loose zone during the seismic event is accounted for by 
reducing the friction angle from 25° for the drained case to 17° for 
the undrained case.  This is conservative and assumes the pore 
pressure parameter equals 1, which is appropriate for loose soils 
(Lambe & Whitman 1969).  A static, post-earthquake slope stability 
analysis was performed assuming that the liquefied soil would have 
completely liquefied at the end of a seismic event of short duration 
and therefore would have weight but not strength (where: φ = 0, c = 0).  
The minimum acceptable factor of safety for the dynamic and post-
earthquake cases is 1.1.  This is considered adequate since the 
liquefied soil will regain strength with time due to the dissipation 
of excess pore pressures generated by earthquake shaking. 
 
The results of the dynamic slope stability analysis of the section 
through the densified portion of the intake channel slope presented on 
Figure 2.5.4-57 show satisfactory factors of safety of 1.4 for a 
failure circle passing behind the tied-back sheetpile wall under 
normal water conditions, and 1.1 for a shallow failure surface along 
the slope.  The static, post-earthquake case with the water at the 25-
year flood level and the upper 10 feet of the river bottom assumed to 
have liquefied (φ = 0, c = 0) resulted in satisfactory factors of 
safety.  Changing the water level from normal water at el 665 feet to 
the 25-year flood at el 690 feet has no significant effect on the 
results of the slope stability analysis since the slope is almost 
totally submerged under normal conditions. 
 
Figure 2.5.4-37 presents the cross-section and soil properties assumed 
for the stability analysis of the intake channel slope in natural soil 
outside of the densified area.  No borings were performed along the 
slope outside of the densified area.  Therefore, the borings performed 
before densification, as shown on Figure 2.5.4-32, were used to 
develop the soil profile used in the analysis.  The 
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static analysis of the slope resulted in a satisfactory minimum factor 
of safety of 2. 
 
As discussed previously, the upper 10 feet of the river bottom to the 
north of the intake structure between el 645 feet and el 635 feet, as 
well as the upper 10 feet along the undensified channel slopes, may 
liquefy.  The dynamic analysis, including earthquake forces, used a 
reduced friction angle for the loose silty sand of 17° to account for 
pore pressure buildup prior to liquefaction.  The results of the 
dynamic analysis indicated a family of failure surfaces extending 
below the loose silty sand layer with factors of safety less than the 
minimum acceptable value of 1.1.  It was hypothesized that the 10-foot 
layer of loose silty sand along the surface of the intake channel 
would liquefy and flow downslope until it stabilized at about a 10:1 
to 15:1 slope.  The denser soils underlying the liquefied soils will 
remain stable as will the densified zone immediately adjacent to the 
intake structure, with perhaps some localized sloughing in areas 
directly adjacent to liquefied soils.  These densified areas on either 
side of the intake structure will serve to prevent liquefied soil from 
moving directly towards the intake bays. 
 
The intake structure draws water from 646 feet to el 659.5 feet; the 
pit floor at the pump intakes is at el 640 feet.  The New Cumberland 
Lock and Dam maintains the Ohio River at a normal water elevation of 
664.5 feet.  A single failure of the dam during minimum river flow 
conditions would result in an extreme low water level at the intake 
bays of el 648.6 feet.  Even at this water level, there is a water 
depth of about 9 feet at the pump intakes.  The minimum flow 
requirements for safe plant shutdown following the design basis 
accident were evaluated and found adequate for this extreme low water 
condition, (Sections 2.4.11 and 9.2).  A proposed Technical 
Specification discussed in Section 2.4.14 limits the operation of 
BVPS-2 to a minimum Ohio River level of el 654 feet. 
 
Considering the geometry of the intake structure and adjacent 
densified areas, and the flow requirements which are adequate for safe 
shutdown even under extreme low water conditions, it is unlikely that 
the volume of soil on the intake channel slopes which may flow until 
stabilized at a very shallow angle would be sufficient to block the 
intake channel such that the safe shutdown of the plant would be 
jeopardized. 
 
2.5.4.8.2  Dynamic Settlement 
 
Ground vibrations during an earthquake tend to densify cohesionless 
soil and thereby cause settlement of structures founded upon them.  
The dynamic subsidence or settlement potential of the granular soil at 
the site was evaluated using concepts and data presented by Lee and 
Albaisa (1974). 
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The dynamic settlement of saturated sand results from volumetric 
strain following the dissipation of excess pore pressures developed 
during cyclic loading.  The magnitude of the volumetric strain is a 
function of several variables, including the peak pore pressure ratio 
developed during cyclic loading, the grain size distribution, and the 
relative density of the soil.  The peak pore pressure ratio is the 
ratio of the peak excess pore pressure, Δu, to the effective confining 

pressure, σ c .  From the results of cyclic triaxial tests, it has been 

found that Δu/σ c  is primarily a function of the cycle ratio, Nc/NL, 
which is the ratio of the number of significant applied cycles of 
loading, Nc, to the number of cycles required to cause liquefaction of 

the soil, NL. 
 
The steps used to compute dynamic settlement are outlined as follows: 
 

1. The soil profile beneath the structures under consideration 
was divided into layers according to N1 values, the standard 
penetration resistance corrected to an overburden pressure of 
1 ton/ft

2
. 

 
2. An applied shear stress at the center of a given layer was 

determined from Figure 2.5.4-39 assuming a free field 
condition and the ratio of applied shear stress to total 
vertical stress was computed. 

 
3. The applied shear stress at the center of the layer beneath 

the structure was computed as the applied shear stress ratio 
determined above for the free field case multiplied by the 
total vertical stress beneath the structure.  Applied shear 
stresses below the intake structure were taken from Table 
2.5.4-8. 
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4. The number of cycles to cause initial liquefaction, N  , was 
estimated from Figure 2.5.4-38. 

 
5. The volumetric strain for each layer was determined from 

Figure 2.5.4-40 which is based on test data reported by Lee 
and Albaisa (1974).  A value of eight cycles was used for N 
for the site SSE as mentioned in Section 2.5.4.9 (DLC 1976). 

 
6. Vertical strain was assumed equal to volumetric strain, 

implying that dynamic settlement is one-dimensional.  The 
volumetric strain was multiplied by the layer thickness to 
determine the settlement of an individual layer, and the sum 
of these settlements for all layers beneath the structure was 
taken as the total settlement due to earthquake vibration. 

 
This method was applied to soils above and below the ground-water 
table.  It was found that the ground-water table had little effect on 
the calculated settlements and for the purpose of calculating dynamic 
settlement, it was taken at el 665 feet, or normal water level. 
 
Considering the free field case, the average applied cyclic stress 
ratio is approximately 0.07.  If an N1 value within compacted 

structural fill beneath a given structure was as low as 10, N1 
determined from Figure 2.5.4-38 would be greater than 1,000, resulting 
in a volumetric strain determined from Figure 2.5.4-40 that is 
negligibly small.  Consequently, the compacted structural fill was not 
considered as contributing to the dynamic settlement. 
 
A summary of predicted dynamic settlements is given in Table 2.5.4-3. 
 
2.5.4.9  Earthquake Design Basis 
 
The seismicity of the Appalachian Plateau Province, of which the site 
is a part, is discussed in Section 2.5.2.  The maximum earthquake 
expected at the site is an Intensity VI (MM), with a horizontal ground 
acceleration of 0.07g.  The body-wave magnitude, mb, of the SSE is 4.75 
(SWEC 1985).  The plant is designed for an SSE with a horizontal 
ground acceleration of 0.125g, which is slightly greater than the 
midpoint acceleration between Intensity VI-VII (MM).  The horizontal 
acceleration for the OBE is 0.06g.  Vertical accelerations are two-
thirds of the corresponding horizontal accelerations. 
 
The BVPS-2 response spectra for the SSE are shown on Figure 3.7B-1.  
Analyses described by SWEC (1984) and SWEC (1985) clearly demonstrate 
that the BVPS-2 design response spectra are appropriate when compared 
to site dependent response spectra determined by current state-of-the-
art methods. 
 
To facilitate the analysis of liquefaction potential and dynamic 
settlement at the site, eight equivalent uniform stress cycles are 
used to represent the irregular acceleration-time history of the SSE. 
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Seed et al (1975) describe a statistical analysis of western United 
States earthquake time histories that is used to develop a 
relationship between earthquake magnitude and number of cycles of 
uniform motion.  The BVPS-2 SSE is shown by SWEC (1985) to be 
equivalent to a western United States earthquake with a local 
(Richter) magnitude of 4.95.  Seed et al (1975) shows that three to 
four cycles on average are representative of a magnitude 5 earthquake. 
 
2.5.4.10  Static Stability 
 
Foundation analyses related to the static stability of Category I 
structures included evaluation of bearing capacity, estimate of 
settlement, and the development of design lateral earth pressure 
parameters. 
 
2.5.4.10.1  Bearing Capacity 
 
All Category I structures are founded on mat foundations. 
 
The design of mat foundations, particularly those on dense sands and 
gravels, is generally limited by a consideration of maximum tolerable 
settlements rather than by ultimate bearing capacity, since the factor 
of safety against a bearing capacity type failure is typically quite 
high.  Estimated static settlements of plant structures are presented 
in Section 2.5.4.10.2.  However, for completeness, the bearing 
capacity of the foundations of Category I structures and the factors 
of safety against a bearing capacity type failure have been computed 
for both static and dynamic loading conditions and are presented in 
Table 2.5.4-4. 
 
The ultimate bearing capacity of the supporting soil is a function of 
the soil properties, the size and shape of the foundation, the depth 
of embedment and the depth to the ground-water table.  The equation 
used for computing ultimate static bearing capacity is: 
 
 Square or rectangular footings: 
 

γγγ BNDN
L
BcNq qcult 4.03.01 )( +++=  

 
Circular footings: radius = R 
 

q cN DN RNult c q= + +13 0 6. .γ γ γ    (2.5.4-11) 

 

-
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where: 
 

 qult = ultimate bearing capacity 
    C = cohesion 
    D = depth to base of mat foundation 
    γ = unit weight of soil 
    B = width of foundation 
    L = length of foundation 
Nc, Nq, Nγ = bearing capacity factors 

 
The following assumptions were made in computing the ultimate static 
bearing capacity: 
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1. Each structure was considered individually, ignoring 
increases in confinement due to adjacent structures. 

 
2. Each structure was assumed to be founded on the in situ sand 

and gravel with the following properties: 
 
   friction angle =   30° 
   cohesion  =   0 
   unit weight =   125 pcf above 
          ground-water table 
      =   136 pcf below 
          ground water table 
 

3. The ground-water table was taken as that corresponding to 
probable maximum flood conditions at el 730 feet. 

 
As discussed in Section 2.5.4.7, a portion of the safeguards area and 
the RWST is underlain by a layer of stiff silty clay with a top 
surface at approximately el 688 feet.  Soil profiles depicting the 
conditions underlying these structures are shown on Figures 2.5.4-8 
and 2.5.4-9.  This stiff clay was not considered to be a concern to 
the stability of the structure insofar as a bearing capacity failure 
is concerned due to the thickness of the overlying compacted 
structural fill.  The bearing capacities given in Table 2.5.4-4 for 
the safeguards area and the RWST were computed for their respective 
foundations on compacted fill with the preceding assumptions. 
 
The ultimate static bearing capacity was also used as the ultimate 
dynamic bearing capacity when computing the factor of safety against a 
bearing capacity failure for dynamic loading conditions.  The ultimate 
dynamic bearing capacity is conservatively represented by the computed 
ultimate static bearing capacity.  Tests reported by Vesic et al 
(1965) for both dry and saturated dense sands, performed at various 
loading rates, showed a slight drop in bearing capacity with increased 
loading rate, followed by a steady slow increase.  The observed 
minimum dynamic bearing capacities were about 30 percent lower than 
the static bearing capacities, which corresponds to a 2 degree 
decrease in the angle of internal friction.  The in situ sands and 
gravels at the BVPS-2 site have an internal friction angle which 
ranges between 33 and 40 degrees (Section 2.5.4.2), while a 30 degree 
value was conservatively chosen for design purposes.  Since a 2-degree 
reduction in the actual minimum internal friction angle of the in situ 
soils would result in a friction angle still higher than that used for 
design, the actual dynamic bearing capacity is higher than the 
computed static bearing capacity shown in Table 2.5.4-4.  Therefore, 
the ultimate dynamic bearing capacity is conservatively represented by 
the computed ultimate static bearing capacity. 
 
 



 BVPS-2 UFSAR Rev. 13 

2.5.4-24 

2.5.4.10.2  Settlement 
 
This section describes the calculation procedure used to estimate the 
static settlement of selected points on plant structures.  The same 
procedure is used to estimate a profile of settlement along buried, 
safety-related piping that extends from the structures out into the 
yard.  The settlement profile is used to evaluate stresses imposed on 
the piping system using procedures described in Section 3.7B.3.12.3.  
This section also describes the calculation procedure used to estimate 
the differential settlements between the closely spaced main plant 
area structures that are used for pipe stress analysis.  Dynamic 
settlements during a seismic event are discussed in Section 2.5.4.8.2. 
 
A summary of the estimated total static settlements of the plant 
structures is provided on Figure 2.5.4-20.  Observed settlements as of 
January 1, 1984 are shown on Figure 2.5.4-46. 
 
Foundation soils in the main plant area consist of compacted select 
granular fill and medium dense to dense in situ granular soils.  The 
northern portions of the safeguards area and RWST are underlain by a 
layer of stiff silty clay as discussed in Section 2.5.4.7.  Site 
subsurface profiles within the plant area are shown on Figures 
2.5.4-2, 2.5.4-3, 2.5.4-4, 2.5.4-5, 2.5.4-6, 2.5.4-7, 2.5.4-8 and 
2.5.4-9. 
 
The ground-water level was assumed to coincide with normal river level 
at el 665 feet. 
 
Total static settlement of the plant structures founded on granular 
soils was assumed to consist of two components:  an elastic component 
and a time-dependent component which was assumed to be equal in 
magnitude to the elastic component (Swiger 1974). 
 
The elastic settlement of the structures in the main plant area was 
calculated using the computer program SETTLE II (Jubenville 1976).  
This program computes the elastically distributed stress with depth 
and computes the compression of each layer in the soil profile beneath 
a selected point on a given structure due to the load imposed on the 
soil by that structure along with any adjacent structures.  The 
stresses induced by the loaded areas can be calculated using either 
Boussinesq or Westergaard solutions; the Boussinesq solution was used 
in this analysis.  The foundation configurations, structural loads, 
and founding elevations of the plant structures are shown on Figure 
2.5.4-41. 
 
Certain assumptions accompany the use of SETTLE II in determining 
settlement.  These are:  1) the load imposed by a structure was placed 
instantaneously, 2) the loads on all structures were placed 
simultaneously, and 3) settlements occurred simultaneously with load 
application. 
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In calculating settlement, the program sums the vertical strains 
between the founding elevation and the top of the rock according to 
Equation 2.5.4-12: 
 

∑∫
=
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ερ       (2.5.4-12) 

 
where: 
    ρ =  elastic settlement 
    z =  total thickness of soil 
    εv =  vertical strain 
    n =  number of soil layers 
   Δqi =  stress increase at center of layer i due to 
       foundation loading 
   Δzi =  thickness of layer i 

    Di =  constrained modulus of layer i 
 
The constrained modulus was calculated according to the equation: 
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where: 
 
  Ei =   Young's modulus of layer i 

  μ =   Poisson's ratio = 0.3 
 
To account for the change in constrained modulus that occurs with 
changes in effective stress as construction continues and additional 
load is applied, an average value of constrained modulus was used to 
estimate the elastic settlement.  Typically, an initial value of 
constrained modulus was computed based on the in situ stress 
conditions after excavation but before the structural loads were 
applied.  SETTLE II was then used to determine the change in stresses 
at the center of each layer due to structural loads (including loads 
imposed by adjacent structures).  Using these stress changes, values 
of the final constrained modulus were determined for each layer.  
Average values of the initial and final constrained moduli were then 
used in SETTLE II to calculate the settlement of the structures. 
 
Young's modulus was determined by Equation 2.5.4-14: 
 

E = 2G(1 + μ) 
(2.5.4-14) 

 
where: 
 
  E =   Young's modulus 
  G =   Shear modulus 
  μ =   Poisson's ratio 
 
Low strain shear moduli were estimated using the following Hardin and 
Black equation (Hardin and Drenevich 1972): 
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(2.5.4-15) 
 
where: 
 
  G =   shear modulus (psi) 
  e =   void ratio 

  σ o  =   effective octahedral stress (psi) 

 
Shear moduli determined from in situ seismic velocity measurements 
compared quite favorably with those computed using the Hardin and 
Black equation as shown on Figure 2.5.4-12.  Standard penetration test 
N values in the densified zone showed a marked increase after 
densification as compared to before (DLC 1976).  However, in situ 
seismic velocity measurements that were made after densification do 
not show the same marked increase (Figure 2.5.4-18), suggesting that 
the elastic properties of the densified zone are similar to those of 
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the naturally dense in situ soil.  Consequently, for the purpose of 
computing elastic properties for use in the analysis of settlement, no 
differentiation was made between soils within and outside the 
densified zone. 
 
The value of low strain shear modulus was reduced by a factor of three 
to account for the reduction of shear modulus with strain (Swiger 
1974). 
 
The settlement of isolated structures outside of the BVPS-2 main plant 
area were calculated manually using published elastic solutions 
generally of the form (Poulos and Davis 1974): 
 
 

ρ =
IpB
E

 

 
(2.5.4-16) 

 
where: 
 
  ρ =   elastic settlement 
  I =   influence factor which accounts for the 
       shape of the loaded area and the position 
       of the point for which settlement is calculated 
  p =   foundation loading 
  B =   characteristic dimension of structure 
  E =   Young's modulus 
 
As with the analysis of settlement using the computer program SETTLE 
II, the value of moduli used was the average of the moduli determined 
for the initial and final stress conditions. 
 
The settlement of the clay layer underlying the northern portion of 
the safeguards and the RWST was analyzed using one-dimensional 
consolidation theory.  The estimated total settlement included both 
the clay layer consolidation and the elastic settlement of the in situ 
sand and compacted fill computed using SETTLE II.  The properties of 
the stiff silty clay layer for use in the settlement analysis were 
developed from consolidation tests presented in Appendix 2.5D. 
 
The active and passive earth pressure coefficients were computed for 
the case of a vertical wall, horizontal backfill, and no soil/wall 
friction according to the Rankine equations (Bowles 1977): 
 
 

---
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  K =   tan
2
 (45 -  /2) 

  K =   tan
2
 (45 +  /2) 

 
where: 
 
  K =   coefficient of active earth pressure 
  K =   coefficient of passive earth pressure 
   =   effective friction angle of soil 
 
The lateral earth pressure on a rigid wall, which experiences no 
appreciable deflections, is governed by the at-rest earth pressure 
coefficient, Ko, computed as (Bowles 1977): 
 

K = −1 sinφ  
(2.5.4-17) 

 

For in situ sands and gravels with φ  = 30°, Ko is 0.5.  For compacted 

select granular fill with φ  = 36°, the computed value of Ko is 0.41.  
From empirical correlations of strength characteristics such as that 
presented in U.S. Dept. of the Navy (1971), for a well-graded sand and 

gravel compacted to the density specified in Section 2.5.4.5.2, φ  may 

be in excess of 40°, which corresponds to a Ko of 0.36 or less. A 
conservative Ko of 0.6 was generally used; however, lateral pressures 
on the walls of the lower pump cubicles on the east side of reactor 

containment were evaluated for a Ko of 0.36 ( φ  = 40°), and for the 
southwest wall of the control room extension and for the north and 
south walls of the adjoining electric cable tunnel, a Ko of 0.45 

(φ  = 33°) was used.  These values are consistent with the estimate of 

φ  for the compacted select granular fill. 
 
The active, passive, and at-rest earth pressure coefficients for the 
in situ sands and the compacted select granular fill are given in 
Table 2.5.4-5.  No safety factors have been applied to the 
coefficients presented. 
 
Equations for determining the static and dynamic lateral earth and 
groundwater pressure distributions against unyielding walls are shown 
on Figure 2.5.4-42.  Walls are designed for the combination of static 
and dynamic lateral earth and groundwater pressures and, in some 
cases, for compaction-induced lateral earth pressures. 
 
Dynamic lateral earth pressures are those developed by Mononobe-Okabe 
and described by Seed and Whitman (1970).  Hydrodynamic groundwater 
pressures are taken as 70 percent of the free water pressures 
determined by Westergaard (1933).  Lateral loads on the reactor 
containment for seismic conditions are determined as described in 
Section 2.5.5.4 of the BVPS-2 PSAR (DLC 1972g). 
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Compaction-induced lateral earth pressures are considered for the 
control room extension and the electrical cable tunnel.  The earth 
pressure diagram shown on Figure 2.5.4-42 is computed using the 
procedure presented by Broms (1971) for the compaction equipment used 
at BVPS-2.  The compaction-induced lateral earth pressure is added to 
the static lateral earth pressures computed for Ko = 0.45. 
 
Design basis for structure hydrostatic loading is discussed in Section 
2.4.13.5. 
 
The differential settlements for safety-related piping that spans the 
shake spaces between adjacent main plant area structures are estimated 
by using the settlement data obtained from the settlement monitoring 
program described in Section 2.5.4.13.  The observed settlement data 
is used to make a prediction of the total settlement of the two 
adjacent structures that are penetrated by the pipe.  An average line 
is drawn through the log-time plots of observed settlement and 
extrapolated over an assumed 40-year plant life.  The total settlement 
at the end of 40 years is reduced by the settlement that occurred 
prior to the date of the final weld connecting the pipe to the 
structures.  Since settlement markers are typically not located at 
piping penetrations, it is necessary to interpolate between adjacent 
markers to estimate the total settlement at the penetration.  The 
differential settlement of the pipe is the difference between the 
total settlements of the two adjacent structures at the piping 
penetration points subsequent to the final weld.  An analysis is made 
of the stresses imposed on the piping system by this differential 
movement.  For the purpose of pipe stress analysis, a minimum 
differential settlement of 0.5 inch has been used for initial 
analysis.  If this assumption proves to be too conservative, the 
predicted differential settlement is used instead. 
 
2.5.4.11  Design Criteria 
 
State-of-the-art methods were used in the analysis of foundation 
stability of Category I structures.  Methods used to evaluate bearing 
capacity, settlement, and lateral earth pressure are discussed in 
Section 2.5.4.10.  The liquefaction potential and an estimate of the 
dynamic settlement of the granular soils at the site are discussed in 
Section 2.5.4.8.  Soil properties used in the analyses are provided in 
Sections 2.5.4.2 and 2.5.4.5. 
 
Minimum design factors of safety are as follows: 
 
 Bearing capacity    3.0 for all loading conditions. 
 
 Slope stability    1.5 for all permanent loading conditions; 
       1.1 for SSE loading conditions and for 
      construction slopes. 
 
 Hydrostatic uplift   1.1 for maximum water levels. 
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 Sliding  1.5 for all permanent loading conditions; 
    1.1 for SSE loading conditions. 
 
A discussion of loads and load combinations used in the design of 
Category I structures is provided in Sections 3.8.1.3 and 3.8.4.3. 
 
2.5.4.12  Techniques to Improve Subsurface Conditions 
 
A zone of loose granular material from approximately el 640 to 660 
feet was discovered in the BVPS-2 area during the excavation for the 
containment foundation.  The extent of the loose zone was 
conservatively defined from exploratory borings as a zone containing a 
significant number of samples having N1 values less than 10, as 
determined by the Gibbs and Holtz (1957) relationship.  A discussion 
of the criteria used to establish the limits of the densified zone is 
provided in Section 2.5.4.8.  Subsequent investigation revealed that 
the loose zone was present under roughly the northern half of the 
containment and extended east and west beneath most of the Category I 
structures.  The loose zone was successfully densified using the 
pressure injected footing technique.  The densification program and 
its evaluation are fully described in the Report on Soil Densification 
Program (DLC 1976).  Plots of N1 values obtained during the 
verification program are presented on Figures 3-29, 3-30, and 3-31 of 
the report.  These plots show that all samples of the loose sand and 
gravel zone have been densified to obtain N1 values greater than 10. 

Figure 3-30 shows five data points with N1 values that are less than 
10; however, these samples are not sand. 
 
The removal of uncontrolled fill that was placed during the 
construction of SAPS and BVPS-1 is discussed in Section 2.5.4.5.  The 
removal of a lens of stiff silty clay found during the containment 
excavation is also discussed in Section 2.5.4.5. 
 
The approximate limits of densification of the lower terrace sands and 
gravels beneath the BVPS-1 circulating water lines and river water 
lines (WR) and the BVPS-2 service water lines (SWS) are shown on 
Figure 2.5.4-16.  This densification program is described in responses 
to USAEC questions 2.26 and 2.27 in the BVPS-2 PSAR (DLC 1972e). 
 
Initially, BVPS-1 had been designed with a once-through cooling system 
with an intake structure located near the present location of the 
BVPS-1 cooling tower.  The Category I river water lines for BVPS-1 had 
been located directly adjacent to the 108-inch circulating water lines 
leading to this intake structure.  Concern had been expressed that in 
the event of the liquefaction of soils along the circulating water 
lines leading to this intake structure.  Concern had been expressed 
that in the event of the liquefaction of soils along the circulating 
water lines, erosion resulting from their possible rupture could 
disturb the adjacent river water lines and it was decided to densify 
the sands and gravels beneath the circulating water lines using 
vibroflotation to preclude this problem. 
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After completion of the densification program, but before the 
installation of the circulating water lines, the decision was made to 
change from a once-through cooling system to closed-cycle cooling 
towers.  Due to space limitations on the site, it was necessary that 
the intake structure be relocated to its present location as shown on 
Figure 2.5.4-16. 
 
The soil conditions underlying the service water and river water lines 
from the point where they cross the circulating water lines to the 
present location of the intake structure are similar to the previous 
location and are typical of the low level terrace.  The subsurface 
profile extending from the valve pit to the intake structure is 
provided on Figure 2.5.4-54.  Although the results of a liquefaction 
analysis of the soils north of the circulating water lines to the 
intake indicated an adequate factor of safety against liquefaction 
(Appendix 2H, BVPS-1 PSAR), it was decided to densify the sands and 
gravels beneath the river water and service water system lines also.  
A typical section through the densified zone is shown on Figure 2.5.4-
58. 
 
The granular soil to the south of the densified zone on the 
intermediate terrace will not be subject to liquefaction (DLC 1976).  
If zones of granular material underlying the lower terrace outside of 
the densified zone were liquefied, flow slides are improbable since 
the rock surface does not slope toward the river appreciably but 
remains relatively flat at el 620 feet. 
 
Although some surface subsidence of the soils outside of the densified 
zone could occur, major movements affecting the support of the service 
water and river water lines are not likely.  The densified area would 
be constrained against movement towards the river by the densified 
area adjacent to the intake structure itself. 
 
The limits of densification of the lower terrace sands and gravels 
beneath the Category II circulating water lines and the Category I 
service water lines to the intake structure are shown on Figure 2.5.4-
16.  As shown, the soil was densified to the top of rock using 
vibroflotation under two of the circulating water lines from just west 
of the service water lines eastward to near the cooling tower.  The 
soil underlying the service water lines to the intake structure was 
also densified.  The subsurface profile extending from the valve pit 
to the intake structure is presented on Figure 2.5.4-54.  The 
locations of verification borings 537 through 562 are shown on Figure 
2.5.4-13.  The results of the verification borings are presented on 
Figure 2.5.4-56.  The minimum allowable relative density for this area 
was 75 percent.  Only two of 178 sand and gravel samples show relative 
densities less than 75 percent; therefore, the program was successful.  
The mean relative density indicated by the verification boring data 
was 97.7 percent and the mean-less-one-standard-deviation relative 
density was 91.4 percent.  The densification under the circulating 
water lines was done because the intake structure was originally 
planned for a different location, 
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near the present BVPS-1 cooling tower, and the service water lines 
were to run parallel to the circulating water lines.  This work is 
described in the BVPS-2 PSAR response to USNRC Questions 2.26 and 2.27 
addressed in Appendix 2A of the BVPS-2 FSAR. 
 
There was a concern that the nondensified granular soils adjacent to 
the main intake structure, should they liquefy during an SSE, could 
block the intake channel and/or clog the pumps.  To prevent this from 
occurring, two areas approximately 75 feet by 90 feet on the east and 
the west side of the main intake structure were densified in 1974 by 
the L. B. Foster Company of Union, New Jersey using the Terra Probe 
method.  The approximate limits of the densification program are shown 
on Figure 2.5.4-16. 
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The Terra Probe consists of a vibratory pile driving hammer to which a 
30-inch diameter open-ended tubular probe is attached.  The unit is 
suspended from a crane and vibrated into the soil.  Densification 
occurs as the vibrating probe is withdrawn from the soil. 
 
Forty-six verification borings were performed to evaluate the 
effectiveness of the densification program, the locations of which are 
shown on Figure 2.5.4-32.  The median relative density at each boring 
location was required to be not less than 75 percent in the sands and 
gravels as determined using the Gibbs and Holtz relationship.  In any 
one boring, not more than one sample point within the sands and 
gravels was allowed a relative density less than 70 percent and none 
were allowed to be less than 65 percent.  If these criteria were not 
met, the area around the failing boring was redensified. 
 
A test program was conducted to determine the optimum grid spacing for 
the Terra Probe.  Three borings, TH-1 through TH-3, were performed 
before the test densification and three borings, TH-4 through TH-6, 
were performed afterwards.  It was decided that a 5-foot grid spacing 
would be adequate to achieve the densification requirements. 
 
Prior to beginning the production densification program, 12 borings 
were performed to allow a comparison of relative densities before and 
after densification.  (Figure 2.5.4-32).  A summary plot of relative 
densities before and after densification is given on Figure 2.5.4-43.  
Relative density plots of each individual verification boring are 
provided in Appendix 2.5C.  Boring logs are provided in Appendix 2.5B. 
 
Upon the completion of the initial series of borings, both of the 
areas were densified using the 5-foot grid spacing.  Prior to 
densification, the material between the sheetpile walls was excavated 
to expose the tie rods at approximately el 663 feet to facilitate the 
insertion of the Terra Probe.  After densification, backfill material 
was placed before performing the verification borings.  Verification 
borings performed subsequent to the initial densification revealed 
that the desired densities were not being achieved in all cases.  A 
second test panel was conducted in which a single Terra Probe was 
inserted and withdrawn from the soil.  Three verification borings were 
performed, one in the center of the probe location and two at 
increasing distances from the probe (Borings 559T, 560T, 561T).  It 
was found that in this particular area, densification was occurring 
within the probe itself and for a distance of about 8 inches outside 
the probe. 
 
Selected areas offshore were redensified using a 5-foot grid spacing 
which overlapped the original densification pattern.  The onshore 
areas were redensified using a 2.5-foot grid spacing.  Figure 2.5.4-32 
shows the approximate areas in which each of the densification 
patterns were performed. 
 
 



 BVPS-2 UFSAR Rev. 17 

2.5.4-30 

Eleven borings performed after the final densification program 
indicated that the densification requirements had been achieved.  The 
boring locations are given on Figure 2.5.4-32 and summary plots of 
relative density before and after densification are given on Figure 
2.5.4-43.  The densification program required that the mean relative 
density at each boring location be not less than 75 percent for the 
sands and gravels as determined by the Gibbs and Holtz (1957) 
relationships.  In any one boring, not more than one sample within the 
sands and gravels was allowed a relative density less than 70 percent 
and none were allowed to be less than 65 percent. 
 
The results of the after-densification borings are summarized on 
Figure 2.5.4-43.  Only three of 93 sand and gravel samples have 
relative densities less than 65 percent, and of these, two are very 
close to the soil surface.  Thus, it is concluded that adequate 
densification of the sands and gravels was achieved with a mean 
relative density of 92.3 percent and a mean-less-one-standard-
deviation relative density of 79.8 percent. 
 
2.5.4.13  Surface and Subsurface Instrumentation 
 
In 1977, a comprehensive settlement monitoring program was established 
for BVPS-2.  The settlement of each BVPS-2 Category I structure was 
monitored during construction, and is monitored through the plant's 
life until the settlement of a particular structure has been 
determined to be stable as defined by the settlement monitoring 
program.  For such structures, settlement monitoring is then 
discontinued. 
 
Differential settlements along buried, safety-related piping that 
extends from the structures out into the yard and differential 
settlements of piping that spans the shake spaces between the closely 
spaced main plant area structures are not monitored as part of the 
settlement monitoring program.  Section 2.5.4.10.2 describes the 
calculation procedures used to estimate the differential settlements 
that are used for pipe stress analysis. 
 
During construction, settlement markers are monitored monthly, but, 
after construction when the structures are fully loaded and their 
settlement profiles begin to level out, the period between readings 
will be increased.  Permanent bench marks are installed at various 
locations around the site to provide reliable survey reference points.  
Several piezometers monitor changes in ground-water elevation to 
evaluate possible correlations between settlement data and changes in 
ground-water elevation.  In each structure several settlement markers 
are installed during construction, and are located so that they can be 
monitored during and after construction.  The locations of the bench 
marks and piezometers are shown on Figure 2.5.4-14 and the locations 
of the settlement markers installed at present are shown on Figures 
2.5.4-44 and 2.5.4-45. 
 
The observed settlements to date (Figure 2.5.4-46) can be compared 
with the predicted total static settlements shown on Figure 2.5.4-20. 
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2.5.4.13.1  Bench Marks 
 
Six permanent bench marks were installed at the locations shown on 
Figure 2.5.4-14.  A typical bench mark installation detail is shown on 
Figure 2.5.4-47.  It consists of a 2-inch diameter extra strong steel 
pipe anchored into bedrock inside of a 3 1/2-inch diameter casing 
extending to the top of rock.  The bench marks are identified by a 
brass monument inscribed with the bench mark number, elevation, 
coordinates, and date of initial survey. 
 
The elevations of the bench marks were checked at three-month 
intervals for the first year after installation and once per year 
thereafter.  In addition, the elevations of bench marks in the 
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immediate vicinity of construction activities are monitored monthly 
and any bench mark that is disturbed or is suspected of being 
disturbed is resurveyed. 
 
Bench marks are checked by running one or a series of leveling loops 
within the established bench marks.  If, by comparison with the 
elevation measured during the original survey, it has been determined 
that a bench mark has been disturbed, a new brass monument is 
installed and the bench mark resurveyed. 
 
All survey work performed in conjunction with checking and 
reestablishing bench marks is done using first order vertical control. 
 
2.5.4.13.2  Piezometers 
 
Six stand pipe piezometers were installed at the locations shown on 
Figure 2.5.4-14.  Typical piezometer installation details are shown on 
Figure 2.5.4-27 and specific installation data are given in Appendix 
2.5A.  Tip elevations range between el 646 and el 651 feet and all of 
the piezometers are located within the in situ sand and gravel. 
 
Piezometer data and Ohio River elevation data are recorded weekly and 
are included in Appendix 2.5A.  With the exception of one period 
during February 1979, the ground-water levels recorded in the 
piezometers show very good correlation with the Ohio River elevations.  
During February 1979, the river rose to el 681 feet and the piezometer 
data indicate an apparent time lag.  However, the piezometers were 
only read weekly during the period of high water and in the interim 
between readings the water level in the piezometers may have continued 
to rise, thereby reducing the apparent elevation difference between 
the ground-water levels and the Ohio River elevation. 
 
2.5.4.13.3  Settlement Markers 
 
The locations of the currently installed settlement markers are shown 
on Figures 2.5.4-44 and 2.5.4-45.  Details of the several types of 
markers are shown on Figure 2.5.4-48.  Construction activity in 
certain structures requires that settlement markers be relocated 
periodically in order to provide continuing access to the markers.  In 
such structures, temporary markers have been installed instead of 
permanent markers.  Temporary settlement markers have been installed 
on the reactor containment building, the safeguards area, the fuel and 
decontamination building, and the cooling tower.  When construction 
activity diminishes to the point that markers are no longer subject to 
periodic relocation, the temporary settlement markers are replaced 
with permanent ones. 
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2.5.4.13.4  Data Processing 
 
Data processing is accomplished using a SWEC computerized data storage 
system entitled Settlement Monitoring System (IS-233).  The settlement 
marker elevations are input into the computer storage files and a 
computer printout providing the complete settlement record of each 
marker is produced.  A specimen page of output is given on Figure 
2.5.4-49. 
 
For each settlement marker, settlement versus log-time plots have been 
prepared.  These plots are not included herein but are provided in the 
report on Settlement Monitoring Program (DLC 1980).  A summary of the 
observed settlements to date is shown on Figure 2.5.4-46. 
 
The Ohio River elevation and piezometer data are included in Appendix 
2.5A. 
 
2.5.4.14  Construction Notes 
 
The removal of uncontrolled fill placed during the construction of 
SAPS and BVPS-1 is discussed in Section 2.5.4.5.  The removal of a 
lens of stiff silty clay found during the reactor containment 
excavation is also discussed in Section 2.5.4.5. 
 
A zone of loose granular material was discovered in the BVPS-2 area 
during the excavation for the reactor containment excavation.  It was 
densified using the pressure injected footing technique.  The 
densification program and its evaluation are fully described in the 
Report on Soil Densification Program, (DLC 1976). 
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TABLE 2.5.4-1 
 

BORING LOG INDEX 
 
 
Project 

 
Boring Number 

 
Date Drilled 

 
Purpose 

Boring Log 
Reference 

     
Shippingport 1 - 23 July 1954 General Site 1 

Atomic Power 29 - 33 April 1955 Investigation 1 

Station A - H April 1955  1 

 J - N & P April 1955  1 

     

Beaver Valley 101 - 117 March/April 1968 General Site Investigation 2 

Power Station - 301 - 310 July 1969 General Site Investigation 3 

Unit 1 401 - 404 Nov./Dec. 1969 General Site Investigation 3 

 501 - 518 June 1970 Vibroflotation Program 4 

 519 - 536 Nov./Dec. 1970 Vibroflotation Verification 2 

 537 - 562 Jan./Feb. 1973 Vibroflotation Verification 2 

 537T - 577T March/April 1974 Terra Probe Verification 5 

 TH1 - TH6 March/April 1974 Terra Probe Verification 5 

 601, 602 May 1971 Cooling Tower Location Study 4 

 608 - 613 May 1971 Cooling Tower Location Study 2 

 650 - 652 May 1971 Cooling Tower Location Study 4 

 701 - 718 May 1971 Cooling Tower Location Study 4 

 H1 - H5 August 1971 Highway Embankment Stability 6 

 AB1 - AB12 Feb./March 1974 Turbine Building Stability 7 

     

Beaver Valley 801 - 843 Nov. 1971 - April 1972 General Site Investigation 2 

Power Station -  854, 855 July 1974 General Site Investigation 5 

Unit 2 901 - 916 March 1974 Auxiliary Intake Structure 5 

 918 - 980 July - Sept. 1976 Loose Zone - Plant Area 8 

 1000 - 1030 May - June 1976 Loose Zone - Containment 8 

 OF1 - OF6 July 1976 Office Building 8 

 RH1 August 1976 General Site Investigation 8 

 Z1 November 1976 General Site Investigation 8 

 PL1 - PL3 Feb. 1977 Parking Lot 8 

 CT1 - CT3 July 1977 Cooling Tower 8 

 SWS 1 - SWS 5 August 1977 Service Water System 8 

 Figure 2.5.4-15 May 1976 - July 1977 Soil Verification Borings 8 

 SEO-1 - SEO-5 October 1981 Office Building 5 

 EOS-1 - EOS-10 May - June 1982 Emergency Outfall Structure 5 

 TH-1 - TH-13 May - June 1982 Emergency Response Facility 6 

     

Bruce Mansfield 
Power Plant 

PL1 - PL66 May - July 1974 Slurry Pipelines 9 

 

NOTES: 
1. Duquesne Light Company 1972a 6. Not published 
2. Duquesne Light Company 1972b. 7. Duquesne Light Company 1979. 
3. Duquesne Light Company 1972c. 8. Duquesne Light Company 1976. 
4. Duquesne Light Company 1972d. 9. Dravo Corporation 1974. 
5. Appendix 2.5B.  
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TABLE 2.5.4-2 
 

MATERIALS TESTING REQUIREMENTS AND FREQUENCY 
 
 

        Materials         
 
Type Of Test 

 
Test Designation 

 
Minimum Frequency Of Testing 

 
       Remarks        

     
Excavated material In-place density Washington densometer 

ASTM D2167 and/or 
Nuclear densometer 
ASTM D2922 

One per 5 ft of depth Testing to be on exca-
vated material which is 
to be stockpiled for 
later use. 

     
 Moisture density ASTM D1557 Method D Whenever visual inspection indicates 

a significant change in material 
gradation. 

 

     
 Sieve analysis ASTM D422 and ASTM 

D1140 
One per moisture density test.  

     
Founding elevation 
material 

In-place density Washington densometer 
ASTM D2167 and/or 
Nuclear densometer 
ASTM D2922 

As directed by the 
Geotechnical Engineer. 

 

     
Select granular/ 
structural fill 

In-place density  Washington densometer 
ASTM D2167 and/or 
Nuclear densometer 
ASTM D2922 

1. Areas greater than 1,000 ft2, one 
per 1,000 yd3 placed or one per 
alternate lift, whichever results in a 
greater frequency. 

 

   2. Areas less than 1,000 ft2, one for 
every 2.5 ft of compacted fill. 

 

   3. For each 200 linear ft of trench, one 
per alternate lift of compacted fill, or 
as directed by the Geotechnical 
Engineer. 

 

     
 Moisture density ASTM D1557 Method D 1. One per new source. Material for moisture 
   2. One per 5,000 yd3 placed density test shall be 
   3. Whenever visual inspection 

indicates a significant change in 
material gradation. 

taken adjacent to an 
in-place density test. 

     
 Sieve analysis ASTM D422 and 

ASTM D1140 
One for each moisture density test Material for sieve 

analysis shall be taken 
from material sampled 
for the moisture den- 
sity test 
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TABLE 2.5.4-2 

 
MATERIALS TESTING REQUIREMENTS AND FREQUENCY 

 
 

        Materials         
 
Type Of Test 

 
Test Designation 

 
Minimum Frequency Of Testing 

 
       Remarks        

     
 Specific gravity ASTM C127 1. One per new source.  
   2. One per every 50 moisture density 

tests. 
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TABLE 2.5.4-3 
 

SUMMARY OF PREDICTED DYNAMIC SETTLEMENTS 
 
 
 
Structure 
 

Dynamic Settlement 
      (in)         

 
Auxiliary building 0.12 
Control room extension 0.11 
Demineralized water tank 0.16 
Diesel generator building 0.13 
Fuel building 0.14 
Main steam and cable vault 0.14 
Reactor containment 0.09 
Refueling water tank 0.16 
Safeguards area 0.14 
Service building 0.16 
Valve pit 0.14 
Emergency outfall structure 0.03 
Main intake structure 0.10 
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TABLE 2.5.4-4 
 

BEARING CAPACITY - CATEGORY I STRUCTURES 
 
   Approximate 

Dimensions of 
Contact Area 
  (ft)   

Approximate 
Foundation 

     Depth 
   (ft) 

Ultimate 
Bearing 
Capacity 

  (ksf)  

 
   Static   

Approximate* 
Load (ksf)  

 
Factor 

of 
Safety 

 
  Dynamic   

Approximate* 
Load (ksf)  

 
Factor 

of  
Safety 

        
Auxiliary building 120 x 146 32 129 5.7 32 10.6 15 
Control room extension 65 x 81 32 97 3.5 54 5.6 25 
Decontamination building 33 x 33 5.5 33 6.3 5 11.5 3 
Demineralized water tank 38 x 38 4.7 35 3.4 10 10.9 3 
Diesel generator building 81 x 83 22 90 3.1 45 5.9 19 
Emergency outfall structure 25 x 30 25 60 3.2 10 8.0 9 
Fuel building 44 x 110 17.7 61 6.8 10 11.9 5 
Main intake structure 84 x 89 39.5 115 8.9 19 6.7**     24** 
Main steam and cable vault 90 x 135 22.5 74 3.7 28 7.1 12 
Reactor containment 142 dia. 54 157 7.5 36 12.4 17 
Refueling water storage tank 57 x 58 4.7 45 3.5 13 8.8 5 
Safeguards area 60 x 98 20.5 76 3.2 35 4.7 21 
Service building 55 x 186 9.5 54 4.0 15 4.6 13 
Valve pit 25 x 37 18.8 50 1.6 31 3.8 17 
        
 
 
NOTES: 
 

* Foundation load does not include buoyant effect of water.  Bearing capacity calculated assuming ground-water level at el 
730 feet corresponding to PMF conditions. 

** Dynamic load evaluated for groundwater level at el 665 feet, corresponding to normal water conditions. 
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TABLE 2.5.4-5 
 

SUMMARY OF 
LATERAL EARTH PRESSURE 

COEFFICIENTS 
 
 
Coefficient of 
Earth Pressure 

 
In Situ Soil 

Compacted Select 
  Granular Fill   

 
Active, Ka 0.33 0.26 

 
Passive, Kp 3.0 3.85 

 
At rest, Ko 0.50 0.6 

 
  0.45* 

 
  0.36** 

 
   
 
 
NOTES: 
 
 * For control room extension and electric cable tunnel only. 
** For lower pump cubicles of the reactor containment only. 
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TABLE 2.5.4-6 
 

STRUCTURAL FILL 
SUPPLIER AND QUANTITIES PROVIDED 

 
 
 
Supplier 

Quanity 
(cu yds) 

 
X & L Sand & Gravel 
Midland, Pennsyvania 

287,695 
 

  
X & L Sand & Gravel 
Negley, Pennsylvania 

192,557 

  
Mahoning Sand & Gravel 306 
  
Georgetown Sand & Gravel 
Georgetown, Pennsylvania 

175,745 

  
Dravo Corporation 
Georgetown, Pennysylvania 

24,855 

  
Dravo/Kabuta 
Kabuta, Pennsylvania 

62,835 

 743,993 
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TABLE 2.5.4-7 
 

LIQUEFACTION ANALYSIS AT INTAKE STRUCTURE 
EARTHQUAKE RECORDS 

 
 

Year 
 

Mo. 
 

Day 
 
Earthquake Name 

Local 
Magnitude 

Scaling 
Factor  

Recording 
Station      

 
Component 

Record 
   No.   

         
1935 10 31 Helena, MT 6.0 0.271 Carroll College 

Helena, MT 
EW B-025 

         
1975 09 27 Oroville, CA 

Aftershock 
4.6 1.452 Oroville, CA 

CDMG No. 8 
SOOE 8-234 

         
1979 08 06 Coyote Lake, CA 5.9 0.307 Coyote Creek 

San Martin, CA 
160° SM-879 
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TABLE 2.5.4-8 
 

MAIN INTAKE STRUCTURE 
LIQUEFACTION ANALYSIS 

 
 
   Shear Stress (psf)   
   Applied    Allowable** Safety Factor 
Soil 
Layer* 

 
N1 

( )psf
vσ  

 
   A   

 
  B   

 
  C   

 
B/A 

 
C/A 

        
3 7 4,210 309 380 491 1.2 1.6 
        
4 18 4,740 339 1,101 1,422 3.3 4.2 
        
5 18 5,280 346 1,226 1,584 3.5 4.6 

 
NOTES: 
 
  * Soil model shown on Figure 2.5.4-70 
 
 ** Allowable shear stress on Figure 2.5.4-29 
 
      

 B  τ allow = 0.0129N1  σ v  (Seed et al 1975) 

 C  τ  allow = 0.01667N1  σ v  (Seed et al 1983) 
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TABLE 2.5.4-9 
 

SITE MATCHED GROUND SURFACE EARTHQUAKE RECORDS* 
 
 

Date 
 
Epicentral 

 
Recording 

 
 

 CIT 
Record 

Year Month Day Location Station Component No. ** 
       
1954 12 21 Eureka, CA Federal Bldg. N79E A-008 
    Eureka, CA S11E  
       
1957 03 22 San 

Francisco, 
State Bldg. N09E A-016 

   CA San Francisco, S81W  
    CA   
       
    Alexander 

Bldg. 
N09W A-104 

    San Francisco, N81E  
    CA   
       
1957 03 22 San 

Francisco, 
Alexander 
Bldg. 

N09W V-323 

   CA San Francisco, N81E  
    CA   
       
    City Hall, N26E A-017 
    Oakland, CA S64E  
       
1962 09 04 Northern CA Federal Bldg. N79E V-330 
    Eureka, CA S11E  
       
1965 07 15 Southern CA Old Ridge Rte. E V-331 
    Castaic, CA S  
       
1970 09 12 Lytle Creek, 6074 Park Dr. S65E W-334 
   CA Wrightwood, CA S25W  
       
1971 02 09 San 

Fernando, 
Old Ridge Rte. N21E D-056 

   CA Castaic, CA N69W  
       
 
NOTES: 
 
  *Per SWEC (1985) 
 **California Institute of Technology reference number, Trifunae  
   and Lee (1973) 
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TABLE 2.5.4-10 
 

RELATIVE DISPLACEMENT OF SELECTED STRUCTURES 
USING THE EARTHQUAKE TIME-HISTORY METHOD 

 
 
 

Structures  Centroid  Relative Displacement (in.)
From  To  Distance (ft)  Horizontal  Vertical 
         
Main Steam & 
Cable Vault 

 Auxiliary 
Building 

 115  0.29  0.19 

         
Main Steam & 
Cable Vault 

 Safeguards 
Area 

 150  0.32  0.21 
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SOIL DATA FROM BORINGS AFTER 
DENSIFICATION: 
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N1 DETERMINED USING GIBBS€. HOLTZ 
(1957) DATA 

F I GU RE 2.5.4-33 
LIQUEFACTION ANALYSIS AT 
MAIN INTAKE STRUCTURE-
ON SHORE DENS I Fl ED AREAS. 
BEAVER VALLEY POWER STATION-UNIT 2 
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SOIL DATA FROM BORINGS PRIOR 
TO DENSIFICATION: !537T- !542T 

N1 DETERMINED USING MARCUSSON & 
BIEGANOUSKI (1977) DATA 

FIGURE 2.5.4-34 
LIQUEFACTION ANALYSIS AT MAIN 
INTAKE STRUCTURE-INTAKE CHANNEL 
BEAVER VALLEY POWER STATION-UNIT 2 
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FIGURE 2.5.4-35 
LIQUEFACTION ANALYSIS AT 
MAIN INTAKE STRUCTURE-
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BEAVER VALLEY POWER STATION-UNIT 2 
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ll.. 
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0 660 .... 
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__J 
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LEGEND 

SILTY SAND/SANDY SILT 

ORGANIC SILT, CLAY 

SAND, GRAVELLY SAND 

ZONE SUBJECT TO LIQUEFACTION 

E BEDROCK 
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w 
ll.. 

EL 665 660 z 
0 

OHIO RIVER .... 
~ > w 
__J 
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I 

FOR LOCATION OF SECTION REFER TO FIG. 2.5.4-32 

NOTE 
{I) FAILURE CIRCLES WITH RADII LESS 

THAN THOSE SHOWN HAVE DYNAMIC 
FACTORS OF SAFETY LESS THAN 1.1. 

SOIL PROPERTIES 

SOIL 
TOTAL UNIT COHESION FRICTION ANGLE 

WEIGHT UNDRAINED DRAINED 
UNIT YT,PCf C, psf cf, DEGREES cf, DEGREES 

I 120 0 17 25 
2 110 350 0 0 
3 136 0 30 30 
4 120 0 17 25 

SOIL DESCRIPTION 

SILTY SAND 
CLAY 
SAND AND GRAVEL 

LOOSE SILTY SAND 

0 20 40 

SCALE - FEET 

FIGURE 2.5.4 - 37 
MAIN INTAKE CHANNEL 
SLOPE STABILITY SECTION I - I 
BEAVER VALLEY POWER STATION-UNIT 2 
FINAL SAFETY ANALYSIS REPORT 
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NUMBER OF CYCLES NECESSARY FOR LIQUEFACTION Ni 

LEGEND 
• - DATA FROM LOWER BOUND 

ENVELOPE, 

Q- REDUCED STRESS RATIOS BASED 
UPON LABORATORY TEST DATA 
( SEED, ARANGO, CHAN ) 

N1- STANDARD PENETRATION RESISTANCE 
CORRECTED TO o'vo: I TsF 

FIGURE 2.5.4-38 
NUMBER OF CYCLES NECESSARY FOR 
LIQUEFACTION, N1 VS CYCLIC STRESS 
RATIO · 
BEAVER VALLEY POWER STATION-UNIT 2 
Fl NAL SAFETY ANALYSIS REPORT 



APPLIED SEISMIC SHEAR STRESS (PSF) 
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OUTSIDE RE ACTOR 
CONTAINMENT-FREE FIELD-

~7425 
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120-----------------------------

STRESSES REPRESENT _AVERAGE OF 10 
LARGEST PEAKS, BASED ON PSAR 
FIGURE 2.6-6, MODIFIED AS DESCRIBED 
I.N DLC 1976. 

~ VERTICAL EFFECTIVE OVERBURDEN PRESSURE. 

FIGURE 2.5.4-39 
SHEAR STRESS IN SOIL 
FOR DESIGN EARTHQUAKE 

730 

720 

710 

700 

690 _ 
.... 
IA.I 
IA.I 

680 ~ 
z 
0 

670 ~ > 
IA.I 
.J 
IA.I 

660 

6!50 

640 

630 

620 

BEAVER VALLEY POWER STATIOI\ - UNIT 2 
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FIGURE 2.5.4-39 a, 
SHEAR STRESS IN SOIL 
FOR DESIGN EARTHQUAKE 
BEAVER VALLEY POWER STATION - UNIT 2 
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CONTROL ROOM 
EXTENSION 
(703.0, 3.5) 

_..t-VALVE PIT 
-- I <116.0, 1.e> 

~--!=::::::--

ELECTRICAL 
CABLE TUNNEL 

(723.5,6.3) 

I 
I FUEL BUILDING 
I I <111.3,6.3> 
I 
I 

DECONTAMINATION 
BUILDING 
( 729.5,6.3) 

REACTOR 
CONTAINMENT 

I 
-+-

I 
(680.9,7.5) 

SAFEGUARDS 
AREA 

(714.5,3.2) 

...J 
uJ z z 
:::, .... 

AUXILIARY BUILDING 

(703.0,5.7) MAIN STEAM & CABLE VAULT 
(712.5,3.7) 

uJ 
Q. 
Q. 

(718.0,5.8) 

' i--------------.,__ __ __.--1 DIESEL GENERATOR 
BUILDING 

SERVICE BUILDING 
( 725.5, 4.0) 

(713.0,3.1) 

NOTE 

'L-1---nEFUELING WATER 
!STORAGE TANK 

DEMINERALIZED WATER 
STORAGE TANK 
(730.25, 3.4) 

PLANT 
t«>RTH 

c!K 

(719.0,3.3) TURBINE BUILDING 
(715.3,3.0) I. (719.0, 1.9)- FOUNDATION ELEVATION IN FEET, LOAD IN KSF ------ C> z 

CONDENSATE ...J C> -POLISHING oz ,q: BUILDING 
z_ 
C( 0 
:I: ~ IO 

(710.5,5.8) uJ :::, CD ..,_ m 
I'-(I) -; 

----- I 
I 

(718.0, 5.8) I ( 710. 5, 5.8) 
I 
I 

(717.0, 5.0) 

(718.5, 2.8) 

TURBINE MAT 
(722.5, 5.0) 

(711.0,3.1) 

(719.0, 1.9) 

(719.0,2.1) 

SOUTH OFFICE/SHOP BUILDING 

d 40 80 120 

SCALE-FEET 

FIGURE 2.5.4·-41 
PLANT FOUNDATION ELEVATION 
AND LOAD DATA 
BEAVER VALLEY POWER STATION-UNIT 2 
FINAL SAFETY ANALYSIS· REPORT 
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.4 

·. : ~ .... 

LOAD/UN.FT 
OF WALL 

STATIC 

DYNAMIC 

COMBINED 

... ~1----- SOI L------• ... J•---SURCHARGE,----• .. l ... •1-----GROUNDWATER-----1•...,I••-- COMPACTION~ 

V --

SOIL SURCHARGE GROUNDWATER 

2 2 ) Ko (H1 Yt- H2 Yw 2 Koq H1 
1 2 
'12 H2 >'w 

( H i2 )' t - H l Y w )( 112 }( 3/4 a h) Ko a V q H1 o.1[(1/12) ah YwHl] 

y, H 2 
112(Hi2Yt-H/Yw)(Ko+ 3/4 ah) Koq(l+av)H1 

w 2 
2 (It 0.82 ah) 

1. 3 ft. 

LEGEND 
K0 = COEFFICIENT OF LATERAL EARTH PRESSURE AT REST 

rt = TOTAL UNIT WEl~T OF SOIL 

"l'w = UNIT WEIGHT OF "!ATER 

ah = HORIZONTAL SEISMIC COEFFICIENT= 0.1250 (SSE) 

av = VERTICAL SEISMIC COEFFICIENT = 2/3 ah 

q = UNIFORM SURCHARGE LOAD 

* ONLY FOR CONTROL ROOM EXTENSION 
AND CABLE TUNNEL 

FIGURE 2.5.4-42 
I LATERAL EARTH PRESSURES ON 

RIGID WALLS 
BEAVER VALLEY POWER STATION-UNIT2 
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I I I 
I ' I 
I I ' \ I ' ' I 
I I ' 40 50 60 

' \ \ 
\ \ 

\ \ \ \ 
\ \ \ \ 
\ \ \ \ 
\ \ 

\ \ 
\ \ \ \ \ \ 

70 80 90 100 
RELATIVE DENSITY(%) 

FIGURE 2.5.4-43 
SUMMARY PLOTS-
TERRA PROBE DENSIFICATION 
AT MAIN INTAKE STRUCTURE 
BEAVER VALLEY POWER STATION-UNIT 2 
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FIGURE 2.5.4-44 

1. VALVE PIT 
2. ALTERNATE INTAKE STRUCTURE 
3. COOLING TOWER PUMPHOUSE 
4. CONTROL ROOM EXTENSION 
5. ELECTRIC CABLE TUNNEL 
6. FUEL & DECONTAMINATION BUILDING 
7. REACTOR CONTAINMENT 
8. SAFEGUARDS AREA 
9. AUXILIARY BUILDING 
10. MAIN STEAM AND CABLE VAULT 
11. SERVICE BUILDING 
12. DIESEL GENERATOR BUILDING 
13. PIPE TUNNEL 
14. CONDENSATE POLISHING BUILDING 
15. WASTE HANDLING BUILDING 
16. TURBINE BUILDING 
17. REFUELING WATER TANK 
18. DEMINERALIZED WATER TANK 
► VERTICAL INSTALLATION 
[> VERTICAL INSTALLATION (TEMPORARY) 
0 SLEEVE TYPE INSTALLATION 
0 HORIZONTAL INSTALLATION 

SUMMARY OF OBSERVED SETTLEMENTS 
SHOWN IN FIGURE 2.5.4-46 

INSTALLATION DETAILS SHOWN IN 
FIGURE 2.5.4-48 

SETTLEMENT MARKER LOCATION PLAN 
BEAVER VALLEY POWER STATION - UNIT 2 
FINAL SAFETY ANALYSIS REPORT 



<} VERTICAL MARKER (TEMPORARY) 

N 3150 

C-5 

FIGURE 2.5.4-45 

1-z 
j 
Q. 

SETTLEMENT MARKER LOCATION PLAN 
COOLING TOWER 
BEAVER VALLEY POWER STATION - UNIT 2 
FINAL SAFETY ANALYSIS REPORT 
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NOTES 

... :c z ... 
~ CIC 
.J 0 
IL Z 

0.20 

... fil,. 
0-0.12 -0.100 0.20 

-0.22 © 
® 

-0.04 0.00 

0.24 

0.490 

@) 

® 

0.23 

@) 

o.so 0.34 
D □ 

0.10 

I. OBSERVED DATA SHOWN REPRESENTS THE SETTLEMENT (HEAVE) 

® 

OF A GIVEN SETTLEMENT MARKER ESTIMATED BY AN AVERAGE LINE 

THROUGH THE SURVEY DATA AS OF JAN.1, 1984, IF NO DATA IS G !VEN, 

INSUFFICIENT SURVEY DATA WAS AVAILABLE WITH WHICH TO 

ESTIMATE SETTLEMENT (HEAVE} OF THE MARKER. 

2. LETTERED DESIGNATION OF SETTLEMENT MARKERS GIVEN IN 

FIGURE 2.5.4-44 AND 2.5.4-45. 

3. 0.024 = SETTLEMENT, INCHES; -0.024 = HEAVE, INCHES. 
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© 
00.70 0 
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@ 0.17 
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00,78 0.280 @ 
@ 

0.580 00.50 0.240 

Q0.33 00,28 00.41 0.320 0.19 

□ 
00.27 

00.44 00.42 

Ao.4s @ D 

'410.48 Q0.32 
00.48 

0,150 

0.24 

4. APPROXIMATE PERCENTAGE OF TOTAL STRUCTURAL 

LOAD, INCLUDING MAJOR PIECES OF EQUIPMENT, AS 

OF JAN. 1, 1984. DOES NOT INCLUDE WEIGHT OF 

WATER FOR STRUCTURES 17, 18 AND 21. 
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VALVE PIT 

2 ALTERNATE INTAKE STRUCTURE 

3 COOLING TOWER PUMPHOUSE 

4 CONTROL ROOM EXTENSION 

5 ELEC. CABLE TUNNEL 

6 FUEL f. DEGON. BUILDING 

7 REACTOR CONTAINMENT 

8 SAFEGUARDS AREA 

9 AUXILIARY BUILDING 
10 MAIN STEAM f. CABLE VAULT 

11 SERVICE BUILDING 

12 DIESEL GENERATOR 

13 PIPE TUNNEL 

14 CONDENSATE POLISHING BUILDING 
15 

16 

17 

18 

19 
20 
21 

~ 

C> 
D 
0 

WASTE HANDLING BUILDING 

TURBINE BUILDING 

REFUELING WATER TANK 

DEMINERALIZED WATER TANK 

SANITARY TREATMENT BUILDING (BVPS-1) 

ALTERNATE ACCESS FACILITY (BVPS-1) 

COOLING TOWER 
VERTICAL MARKER 

VERTICAL MARKER (TEMPORARY) 

HORIZONTAL MARKER 

SLEEVE TYPE MARKER 

FIGURE 2.5.4-46 
SUMMARY OF OBSERVED SETTLEMENTS 
BEAVER VALLEY POWER STATION- UNIT 2 
FINAL SAFETY ANALYSIS REPORT 



-
0 
I 

N 

SCHEDULE 40--~ 
4 11 PIPE, GROUT FILLED, 
FOUR EQUALLY SPACED 
AROUND BENCHMARK. 

STEEL SPIDERS TO 
CENTER 2 11 PIPE AT 

2'- o" 

201
- 0 11 SPACING---< 

TOP OF ROCK 

GALVANIZED COVER 
WITH HASP AND LDCK 

MONUMENT 

GRAMJLAR BACKFILL 

CONCRETE 

2 11 DIA. EXTRA STRONG STEEL PIPE 

3 1
/2

11 DIA. EXTRA STRONG STEEL PIPE 

ANNULAR SPACE FILLED WITH BENTONITE 
MUD. TOP 51 OF ANNULAR SPACE TO BE 
FILLED WITH HEAVY GREASE 

,---- 3~ "CASING SET FIRMLY ON ROCK 

SPLIT BOTTOM 3 1 -0 11 OF PIPE WITH 
HACKSAW1 INSERT STEEL WEDGE. 
DRIVE 21 PIPE UNTIL BOTTOM 
SPREADS AN> GRIPS HCl..E TIGHTLY. 

FIGURE 2.5.4-47 
BENCHMARK INSTALLATION DETAIL 
BEAVER VALLEY POWER STATION - UNIT 2 
FINAL SAFETY ANALYSIS REPORT 
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11
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A 

_j 

1/z" SQ. BAR 
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-_/ / NON-CONDUCTING WASHER 

,.....,=:r=,._...31..1..L..L.----c!:::r,::!!:L..... 

SECTION A-A 

VERTICAL INSTALLATION 

··:~:·:.:\ 
. ,·,: :f." 

NON-CONDUCTING FERULE 

•--- LEVEL ROD REPLACEMENT 

SETTLEMENT POINT 
~/," ll 111 

DEEP LEAD 
PLUG WITH SCUTCHING 
PIN 

FACE EPOXIED TO VERTICAL 
CONCRETE SURFACE e. 
SEAL COATED 

VERTICAL INSTALL AT ION 
(TEMPORARY) 

9 

L 

HILTI ANCHOR 

C 

L 

PLAN 
IN EXISTING CONCRETE 

1/4 11 x6 11 116 11 
STAINLESS 

STEEL PLATE: 
I 

3/e" ZINC COATED 
REG. CARBON1STEEL 
HILTI ANCHOR 

r STD. HIL Tl WASHER 

// NON-CONDUCTING WASHER 

. -~-~.:.:_-}:" 
NON ·CONDUCTING FERRULE 

SECTION B- B 

IN EXISTING CONCRETE 

/ 

I C-E• I 

PLAN 
IN NEW CONCRETE 

v~ 
l/4

11 x6 11 116 11 
STAINLESS 

STEEL PLAT~ 

C 

_j 

t -=e::====\/jg" ll 4 
11 

STAINLESS STEEL T HEADED STUD 

SECTION C·C 
IN NEW CONCRETE 

HORIZONTAL INSTALLATION 

FIGURE 2.5. 4- 48 
1 SETTLEMENT MARKER 
1 INSTALLATION DETAILS 

BEAVER VALLEY POWER STATION-UN IT 2 
FINAL SAFETY ANALYSIS REPORT 



JAN z9, 1980 

GT-030-100 

DETAILED SETn.l!Hl!NT REPORT 
BEAVER VALLEY z: 1ZZ41 

PAGE l 

-------------------------------------------------------------------------------------------------------------------------------HARKER NO. X-COORO Y-COORO REFERENCE BASE SURVEYED DATE OF TOTAL 
BENCHHARK ELEV. ELEV. SURVEY SETTLEMENT 

( FEET! ( FEET! ( INCHES) 
-------------------------------------------------------------------------------------------------------------------------------Tl .000 .ooo BZ 

TZ .000 .ooo BZ 

730.561 730.561 07/06/77 .000 
730.561 08/0Z/77 .ooo 
730.559 09/01/77 .OZ4 
730.565 10/01/77 -.048 
730.565 11/01/77 -.048 
730.567 1Z/C6/77 -.on 
730.569 01/05/78 -.096 
730.57Z OZ/01/78 -.13Z 
730.570 03/01/78 -.108 
730.556 04/04/78 .060 
730.551 05/04/78 .lZO 
730.543 06/03/78 .Zl6 
730.540 07/06/78 .452 
730.53Z 08/03/78 .348 
730.535 0·9105/78 -.31Z 
730 .536 10/0Z/78 .300 
730.541 11/07/78 .240 
730.537 lZ/08/78 .z88 
730 .537 01/08/79 .Z88 
730.541 OZ/01/79 .Z40 
730.548 03/09/79 .156 
730.546 04/03/79 .180 
730.540 05/03/79 .Z5Z 
730.538 06/06/79 .Z76 
730 .516 07/09/79 .540 
730.531 08/08/79 .360 
730.5Z8 09/05/79 .396 
730.53Z 10/0Z/79 .348 
730.536 11/07/79 .300 
730.531 lZ/16/79 .360 
730.537 Ol/OZ/80 .Z88 

n5.n8 n5. 7Z8 08/0Z/77 .ooo 
n5. n9 09/01/77 -.OlZ 
7Z5. 7Z6 10/01/77 .OZ4 
n5. n1 11/01/77 .OlZ 
7Z5.719 lZ/06/77 .108 
7Z5.7Z4 01/05/78 .048 
n5. 716 04/04/78 .144 
n5. 110 05/04/78 .Zl6 
7Z5.709 06/03/78 .zz9 
7Z5. 708 07/06/78 .Z40 
7Z5.699 08/03/78 .348 
n5.100 09/05/78 .336 

FIGURE 2.5.4-49 
TYPICAL SETTLEMENT MONITORING 
DATA REPORT 
BEAVER VALLEY POWER STATION - UNIT 2 
FINAL SAFETY ANALYSIS REPORT 
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FIGURE 2.5.4-50 

{) ~~~~Et VALLEY PCJNER STATION -

0 BEAVER VALLEY POWER STATION-
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2.5.5  Slope Stability 
 
Both static and dynamic stability analyses of the riverward 
slope involving the service water pipelines leading to the 
intake structure were performed and are described in DLC (1976).  
The factors of safety were found to be acceptable. 
 
The dynamic stability analysis of this slope was supplemented 
using more conservative seismic coefficients as indicated below.  
Additional failure surfaces through the silty clay layer in the 
soil profile were also considered.  The results are presented in 
Figure 2.5.4-57 and were acceptable.  (Refer to Figure 2.5.4-16 
for location of section.) 
 
Two methods of analysis were employed:  the Simplified Bishop 
method and the Morgenstern-Price method.  The Simplied Bishop 
method assumes a circular arc failure surface while the 
Morgenstern-Price method allows for an arbitrary shaped failure 
mass, which, in this case, was assumed to be a sliding wedge 
with straight line failure surfaces.  The stability analyses 
were performed using the computer program LEASE II (SWEC 1980).  
LEASE II uses a pseudo-static approach to dynamic stability 
analysis in which a constant force is applied to each slice and 
is computed as the weight of the slice multiplied by a seismic 
coefficient.  The horizontal seismic coefficient was taken as 
0.125, corresponding to the ground surface acceleration for the 
SSE; the vertical seismic coefficient was taken as 0.083.  This 
analysis was considered conservative since the applied pseudo-
static force was constant and no consideration was given to the 
variation of acceleration with time, direction, or with depth in 
the soil profile. 
 
The analysis of the intake channel slopes is discussed in 
Section 2.5.4.8. 
 
The analysis of the stability of the slopes in the vicinity of 
the emergency outfall structure is fully described in Appendix 
2.5E. 
 
2.5.5.1  Reference for Section 2.5.5 
 
Duquesne Light Company 1976.  Report on the Soil Densification 
Program.  Beaver Valley Power Station - Unit 2.  Prepared by 
SWEC, Boston, Mass. 
 
Stone & Webster Engineering Corporation (SWEC) 1980.  Slope 
Stability Analysis (LEASE II), GT-108. 
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2.5.6  Embankments and Dams 
 
Seismic Category I embankments and dams are not utilized at 
Beaver Valley Power Station - Unit 2. 
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TABLE 2.5A-1 
 
 

PIEZOMETER INSTALLATION DATA 
 
 
Piezometer Ground Surface Tip a b 
  No.    Elevation (ft) Elevation 

(ft) 
(ft) (ft) 

     
P-1 730.9 646.4 85.5 68.0 
P-2 729.6 646.9 83.7 68.7 
P-3 728.2 645.2 84.0 70.0 
P-4 731.7 651.2 81.5 67.5 
P-6 705.8 647.1 59.7 44.2 
P-7 733.0 650.0 84.0 71.0 
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............ t-,- ...... ··--... -·-~-· ·- ··-

5 10 15 20 25 
JULY 

...... -- --- _,...._ .. -.......... 

-·· 

5 10 15 20 25 
AUGUST 

SEPTEMBER 
5 10 15 20 25 

5 10 15 20 25 
SEPTEMBER 

OCT08EI! NCMM8ER DECEl&R 
5 10 15 25 5 10 15 20 25 5 10 15 20 25 

-+-+-I--+-... 

5 10 1s 2b 25 
OCT01ER1 

': 

5 10 15 20 25 
N0YEMll[R 

5 10 15 20 25 
DECOall 

FIGURE 2.5A-20 
PIEZOMETER DATA 1981 
BEAVER VALLEY POWEh STATION-UNIT 2 
FINAL SAFETY ANALYSIS REPORT 

Iii 
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TABLE 2.5B-1 
 

LIST OF BORING LOGS 
 
 

Boring 
 No. 

 Boring 
 No. 

 Boring 
 No. 

 Boring 
 No. 

 Boring 
 No. 

         
854  TH-1  537T  SEO-1  EOS-1 
855  TH-2  538T  SEO-1A  EOS-1A 
901  TH-3  539T  SEO-2  EOS-2 
902  TH-4  540T  SEO-3  EOS-3 
903  TH-5  541T  SEO-4  EOS-4 
904  TH-6  542T  SEO-5  EOS-4A 
905    543T    EOS-5 
906    543AT    EOS-6 
907    544T    EOS-7 
907    545T    EOS-7A 
908    546T    EOS-9 
908    547T    EOS-10 
909    548T     
910    549T     
911    550T     
912    551T     
913    552T     
914    553T     
915    554T     
916    555T     
    556T     
    557T     
    558T     
    559T     
    560T     
    561T     
    562T     
    563T     
    564T     
    565T     
    566T     
    567T     
    568T     
    569T     
    570T     
    571T     
    572T     
    573T     
    574T     
    575T     
    576T     
    577T     
 



) 

DUQUESN£ LI CRT CCMP ANY SH..l.. ~f'..l... 

SITE ----BE-♦m-...,yWi,..,.I,t..,.,F ... .Y-PWu.a ... m......,,,sr1o1.1111.11i,.l,I.:.t.ON11.-__________ J.O. NO. G 854 J2?P _ BORIN No. ___ _ 

TVPE or BORING SPLIT SPOQN LOCATION ----------------- GRO:UNO ELEV. 2J!t 8' 
OAT£ ORILLED Jm.Y iU, 1974 }-.JJ·-)J! DRILLED IY __.AM)!.._....!'.fl,,..I ... CA..,H,._ __ _ LOGGED BY __ D..,..F..., • ._.P • ..,_ ___ _ 
SUMMARY OF BORING---------------------------------

:c I-
OVERALL 8AMPl£ ~ SOIL OR ROCK DESCRIPTION > ~ W(ATHERING 

LI.I w I- LI.I ,-Ng ~ .... :c c., 
Q. uJ U) 0 .J La.I EL. ~9 RQO :I: 0 w b. UJ LI. ~i .... >- flELO ,_NO LAeOFIATOR.Y TEI T RE&UL TS; IOI t. STRATA D£iCftll'T ION; LITHOLOGY 0 0 U 50 ll 100 I- 0: (ii\ olOINTIN~l£1iOING ANO f"AUl.TING M-tD T£'1tTUIU 

I I I t I dl IX. C) Qtl~ 1111' TIO 

·-; r,·u:: It 
............ --r---,--------.,---~y, .. ,a ,-,-------------------------------1 - 19 K 1 CLJ\'ll ~~T, MCDERATELI TO BIGHLY PLASTIC ,J-7'/, VERY FINE SUID, WITH -- ROUl'S, DW ltiGIN'. -

(Sf) --r -
s -

710 - -
--

JC> -
10-.. ---
JJ .. 
1,--700 ---.,. -

20-
-

§_AND, UHIFm.K, FIB/VERY Fla!, 2-)%. MEDIUM SAND, 4-8% SI.l<J.'TLY TO 
M!.OllU.TELI Pi..lSTIC FINES, DARK m.LCWISH BflaJH, WirH s«LL L.AIEB.S 
OF CLilEY SJI:r COlllT.AI NINO SJME ROC'l'S. 

2l!!filt UNIFCliM, ,l'INE 5-8% Kcm:RATELI PL&Sl'IC FIKES, LIGHT BRClrffl, 
WS T?Wf 1:£ QR!VEL TO 0.9 INCH MAXIMW. 
(Si,) 

SAim. UH[FCIU(, FINE, 2-4$ FIHES, LICHT BRWH. 
(~) 

---
--
---------
----- 33 J;.f ~, pocru,y CJUDE>, FINE TO COARSE, 5-10% MEDIUM AND COARSE SI.ND ""-o'" CliUWL TO 1.5 ncn MUIMIK, 3-6% SUGHTLI PLAS'rIC FINES, LIQHl' _ 

-
Jt -
,as-

690- --
-;p ·----

_JS ----
----------------_. 

----------------.-. 

ID1'Clllf0 

(SP) 

~ POOOLI GRADED, FINE TO COARSE, MOSTLY FIHE AMD MEmUM, 5-10% 
~AViL TO I.O INCR MAXIMtt!, 4-8% SLIGaTLY TO MOOUU.TELI PL.1.S'UC 
i'I NES. LI cm ea.am. 
,SP) 

N-l RECOVERY 

~ OF BCIUIO .lf J6.S 1 

l. FIGURES IM BLOW or. RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE N!JMBER OF BLOWS OF A 
lltO LB HAMMER FALLING 30 11 REQUIREil TO DRIVE 

-
------------------------------_, 

---------------

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN 
FIGURES SHOWN OPPOSITE ROCK COR~S m ... '.'!'T'E r-1•!""'--r----------------------1 
THE PERCENT OF CO.RE RECOVEREJ. 

2 • 12 !HOICATES LOCATION OF UNDI ST~RBED SAMPLE. 4 
.. 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-+--f 
QVINDICATES LOCATION OF SAMPLING ATTEMPT .1----t 

WITH HO RECOVERY. . • 
SUBSCRIPT NEXT TO SYMBOL I-NDICATES SAMPLE 
NUP(BER. 

3. ,Jr INDICATES LOCATION OF NATURAL GRO:JND WATEf t 
TABLE. 

l+-. ~D - ROCK QUALITY DESIGNATION. fl\ '-:, .. 
5. Li INuICATES DEPTH & LENGTII OF NX COiUNG RUN I //JI 
6. DAT tJM 1 S MEAN SEA. LEVEL ft.rd 

----=B,;;:;CRI=N:l:ILG..:L:;;:OG-=.,.;;:8,1115L.,_ ___ _ 

BEAVDI. VALLEY P<MFR STI.TIOH - trm 'I' HO. 1 

~Uqftca-il, ~QL~wa, 
D~tJESUE LIQH'1 COMPANY 

STONE & WEBSTER ENGINEERING CQIIPORAYION 

& l.2241 - CSK - 11 



) 
} 

) 

SH-1..oFL 
; 

SITE BfAYlR v4r,u;y PCNtll S'.J'ATIQN J.O. NO. 122.41 DORING NO. 8.55 
TVPE Qf BORING ..fil'Llt S?Out{ LOCATION _______________ G~OUNO ELE'V . ..JBJ,._ .... 4..__, __ 
DATE ORILLEO JULY 2:5, l<m DRILLED BY AMERIQAN LOGGE l 8V_,.,D, .. ,..P..,. • .,_F.L..-____ _ 
SUMMARY OF BORING---------------------------------

:c ~ 
OVERALL SAMPLE 0 SOIL OR ROCK DESCRIPTION ::,: .... WEATHERING -

w lLI ~w ,-ND :> w J: u _, w ~I.I.I RQD ; 0 II. ~9 IJJ L&.. w t.L. oro >- f"l(LO AMO I..A60FIATOl\'t TEST flE.'iULT$; $OIL SYi:iATA bESCl'IIPT ION; I.I Tt;0-1.CGV 
,'\ND Tl:XTU"t C 0 t.l 50 n. 100 

I I I I I 

69J...J.. ' 

-
-
-
-, -690 5---
--

10 -
---
--680 15 --
---

20-------670 25 -_, 
---

30--
-
--

~ --
35 --

...l w I- Cl: co Ir. (!) 

6~ 

s'3' 

011 JOINTING, IU:.IJOINO ANO ,-,._u L. TI NG 
DUCII.I~ TIONI 

isAND um:FOOM, FINE 2-3% MEDitlM AND COARSE SAND~ 4-#J SLIGBTLI 
!PLASTIC FINES, DARK BRCWN Wll'H J-5$ GRAVEL TO 1. 2 IJl::H MAXIMIM. 
(SP) 

SILTT CLAl't MCDmATEl..I PLASTIC, 2-J:t VERY FINE SAND, MO'.!'TLED, 
tJ GHT GRAY AND DARK BRWN, CON'i'AINING A '!RACE OF MICA. 
(CH) 

SIJ,il UR TO ABOVE. 
(CH) 

SIMILAR TO $ #2 
(CH) 

tm«LJ.R TO SS/:2 
{GH) 

SIMILAR TO 3.'i!2 
.CH) 

--
----
----------.. 
-------------------

-
rr,n CLAY. MCDmATELY PL.Asrrc 3-5% VERY FINE SAND.t.. D.AR.K _!,CU:f. 
CH) ·-------~ 

- -
- END OF BCRING AT J6.5t -- ---- -
- -
"': -- -- --- -- --- -- -- -- -- -- -- -.. ---- -- -- --- -- --- --- -- -- --- -

1---------------'--------....... ---------------------------f 
l. FIGORES IN BLOW OR .RECOVERY COL~MN OPPOSITE 

SOIL SAMPLE DENOTE THE N:JMBER OF BLOWS OF A 
140 LB HAMM&R FALLING J0 11 REQ!JtREJ TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE ill STANCE SHOWN. 
FIGURES SHOWN OPl-'OSITE ROCK CORES DENOTE r-,--,r--------------------t 
THE PERCENT OF COR& RECOVERE~. 

2. 12INDICATES LOCATION OF lJND!ST'.JREJED SAMPLE. 4 
r6 HWICATES LOCATION OF SPLIT-Pn0.r,~ SAMPLE • .._._--I 
Ql7UfDICATES LOCATION OF SAMPLING ,,. c:,;,JPT 

WITH NO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • ..i,. INDICATES LOCATION OF NATURAL GROJND WATEf Z 
" TABLE. 

'\ IW1/N. 4. ,B,9D - ROCK QUALITY DESIGNATION, 
5. LJ 1N0ICATES OEP'l'H & LENGTH OF NX COiUNG 
6 • DAT !JM I S MEAN SEA LEVEL 

RUN. I et/ 

BEA VER VALLEY PCJ,JER Sl'.ATION - UNIT .tJ0.1 

SIITPPINGPCRT, PENNSUVANIA 

DtQUESNE UGHT COWANY ----ITOHE 6. WEBSTER ENGlillEElltlNG COftPORATIOH 

I& 12241 - GSK - 12 



lllTOTtRSQ LIGHT QCl(PAII 
SH.L o,-1.. 

SITE BBlYJI YAIJ:I! POWliR STATION J.O. NO. 11700 BORING NO. ___ 90_l __ 
TYPE OF BOA ING SPLIT SPOOi( LOCATION --=SB-=IP:.:.P.:.IIGPO=.;:RT:=.1•..:P:.::E:::N:.:::lfS!L:.:::::.V..:.:.:A.:.:.:NIA=------ GROUND ELEV. 671 .21 

DATE DRILLED MARCH 13. 1974 DRILLED IY AMmlICAN Dl\n.LIE LOGGED IY __ F __ • __ P. __ V __ • ____ _ 

SUMMARY OF BORING----------------------------------

x.,_ CWERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > I- WEATHERING z C) l.&J L&J I- L&J AND ~ w ~w Cl) 0 .J LIJ L 
L&J LI. UJ LL 0 

RQD 
0 U IO 11100 

~,u 
J w 

19 >- FIELD ANO L.A&OftATOl\'f TEIT Rf.&ULTS· SOIL $TAo\TA IXSCIIIPT ION; LITHOLOGY ... a: °" JOINTINCl.:ilEDDING AND "AULTINO • I\ND T EICTUl'I.E 

I I I I I 8l ~ C!> DltlClllll"°TIO 

677.2 

- r1---,r,:,Olllll==::-::NI=c:--:::S~IL:-:1':-_--:KOD:=i1ERA_,._TEL~YPLAS_'llll,.ll'lr·rn.,,....,..,5"'"-""•lv,t,_.""'~·-.1.1u,..-, ....... ::il.IW.....-,--,v.,.,,..i:.1u__,,l:)U_,,.t",,...1,- ··--

1 1 --
-

5 --
670 - -

-
-

10 ----
-

15 -
-
---

20 -

DAllX BR.OWN, CONTAINS l\OOT OR TWIG FRACIIElf'l'S, DAMP. 
(OL) 

SILTI SAND, UND'ORM, FIRE TO vntY FINE, 10-15~ SLIGHTLY PLASTIC 
ORGANIC FIRES, DAMP, MEDIUM TO DARK BllOWN. 
(SM) 

Sll,TI SA.RD, MOSTLY UNIFORM, FIIE TO VFll'! FINE, 10-15~ SLIGHTLY 
PLlSTIC O!GA.NIC FUIF.S, MOIST, MEDitll TO DARK lit.OWN, OOCASIORAL 
PEBBLES TO 0.75 INCHES. 
(SM) 

SILT! s.um, UNIFORM, P'IHE TO VERY FINE, 15-2<1,t SLIGHTLY PLASTIC 
FINES, MOIST TO WET, MEDitll BftOWN. 
(Slit) 

----...... 
-
-
..., 
---
-
-
---
-
---- WOH ~ qnyg SlRD, UNIFORM, FINE TO vmtY FIRE, 10-15% NOIIPLASTIC FINES, _ 

-
-
-

25 -
WET1 MEDIUM G!t.lY. 
(S'M) -

---- SlNDY CLAY, SLIGHTLY PLASTIC, 20-.30'.l VDlY FINE SARO, FIRM, MEDIUM _ 
G!tAY, SOO SMALL PKBm;JS;:JVET. _ -650 - --

.30 -- 12 ~ -
-
-

35 -- 33 ,:--
--

40 -

(CL) 

Sil,'l'I SAND, MOSTLY UNIFORM, FINE, 5-1<:J.' NONPLASTIC FIRES, WET, 
MBDilJ,f mt<Mf, OWE 1 IRCH PEBBLE. 
(SM) 

-
--
--
-
----
---- 14,,; ~, UWIFOJIM, COARSE TO FIKE, 1-3% NOHPLlSTIC FINES, MOIST, MEDIUK., - EllOWN. -- (SP) -- -

45 - -... 
- 32 ~ aJ:m., MOSTLYliUNJll'ORM, VD.I C~ TO FINE, 3-5% llllPIAS'l'IC F~, -

630 ~ - WET, MFDIUM EllOWN TO MEDIUM GMY. -
(~J --

50 -
---
-

55 -
-

620 - -
-

Ln 

-
-
-
----
-
--

§Ym, UlfIP011M, VElt'I COA1tSE TO PINE, 3-5% NORPLA.STIC FIIES, 
SA.TDRATKD, KIDllJot TO DilK GR.lY • 
(SP) . 

Mlm,, SlME AS ABOVE. 

ffiP OF llOOI AT 58.0' 

GltAI SHlLI 

IND a, OOltIHG AT 60.0 1 

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING .30" REQUIREi> TO DRIVI 

---
------
-
---
-------

A 2" OD SAMPLE SPOON 12" Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DE:N0T.B: r-,--,---------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • 12 INDICAT,ES LOCATION OF UNO! ST URBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t,.,-6.-...1 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 'llr 3° ..J- INDICATES LOCATION OF NATURAL GROJND WATE! t 

TABLE. 
4. ~D - HOCK QUALITY DESI GNAT ION. M :...';, -
5. 1J. INDICATES DEPTH & LENGTH OF NX CORING Rl.JN I jJ/)1-
6. DATIJM·rs MElK SU. LEVEL • fV.I) 

OOllIIG LOG 901 

BKl Vlll VALLI? POWR ST!TIOJI - DIT •• 1 
SHIPPIIGPOllT, PD.iS!L YlBll 

DtJQUISB LIGIIT COIPAII 

STONE 6 WEISTtR ENGINEEIIIN8 CORPORATION A, 11700 - asx -152 

I. 

1, 
I 

.J 



) ) 

PR9PPP kWG nqruv SH.Lo,_!_ 

SITE Bl.lVD VALLI! POVlll STlTIOI ,_,,_.,. J.0. NO. 
TYPE Of' BORING SPLIT SPOOi LOCATION SBIPPIIGPOllT. 11DISILV.UW. 

11700 BORING NO. ____ 902 ____ _ 
GROUND ELEV. 678.) 1 

DATE DRILLED M&ltOH 15, 17!1 DRILLED IY MIPlPAI PINJIG LOGGED BY __.r .. ,P.,. • ...,v,.._ _______ _ 
SUMMAR'( OF BORING-----------------------------------

:c ... 
OVERALL SAMPLE 

> ~ WEATHERING 
l&J l&J .,_ l&.I AND :> w 

A. L&J co 0 .J laJ RQD ~lu L 
l&J IL l.aJ I&. ► 0 o t.1 IO 1& 100 ..J w I-

I I I I I m a:. 

---
-

5 -- 6 ,: -

u -::c C, 

19 
0:: 

" 

SOIL QR RQCK DESCRIPTION 

flE.LD Mil) LA&OPIATOR'I' TEIT ftESULTS· IIOIL STRATA DEICfllltT ION j LITHOLOGY 
OR ,JOlNTUM~l'ODIN. AND ,.AULTING • ANO TEXTUl'lE 
DE&Clll.ll'TIO 

APPJlOX.IMlTELY 3.5 1 or Fn.L PLlCID !O:.J.IVEL ImILL. 
(II'.> S&MPLE) 

OllG&lfIO SILT, SLIGHTLY PLASTIC, 10-1~ FID SlND, SOFT, DAMP, 
DAllI lllOWll, SCICE llOOT FRA.CIIEN'l'S. 

--
-----

670 - - (OL) ..., 
-

10 -
---
-

15 -

7,; SARDI SlLT, MODIIU.TBLY PLlSTIC, 15-2(7,C FIR SA.RD, son, WET, 
DA!X BllC7a' ,sam FDIES MlY BE OllGlHIC. 
(~) . 

---
----- Sn.ff sum, UNIFORM, ,rn TO vmtY FINE, 20-25% SLIGHTLY PLlSTIC _ 

-
-

PIO:S, WET, MEDitM lllOWN. 
( :!I() -

-- -
20 - -- Sn.Tr &ND, URIFOIII, Fm TO VERY rm, 20-$ SLIGHTLY PLASTIC _ -

-
FIRES, Wft, MEDI!J( lltOWlf WITH 'l'!U.CES OF MEDI114: GftAY. 
(SM) -

-- -
25 - -- QLAYII SA.ND, UlfIFOBM, 1IHE TO VEll! FINE, 20-2~ SLIGHTLY PLASTIC -

650 -

-
-

FDES, WET, M!Dltll GRAY, PIDJl.,OF ltO'lTED WOOD. 
(SC) -

-- -
.30 - -

12,: - SAND, tllll'OIM, 13QDSE TO FIR, 1-~ NORPLASTIC FDBS, WET, MmitM .-
MOWN. _ 

... (SP) -- -
35 - -- 31 ~ ~. UNI70.RM, FIBE, 1-~ NOHPIASTIC FIRS, RDIST, MEDilJ.f II\OWH, -- ONE O. 75 INCH PEBBLE. -

64.0 - - {SP) -
- -

40 - -- &RD, UNIFORM, FIRE, 1-1' r«:INPLlSTIC FINES, DAMP, MEDilll mow. 
\SPY 

--- -- -
45 - --

- §!!I!, P001lLY GIADED, COA!SE TO Fm, 1-:3% SLIGHTLY PLASTIC FIRES, -
DAMP TO MOIST, Mmltl( BltOWI. -

630 - - ,~, -- -
50 - --- ~, UID'ORM, COUSE TO P'ltlE, 1-~ NONPLA.STIC FDES, SA.TtJllATED, -

MmilJII GIU.Y. -- (SP) -- -55 - -- SANDI GllAVBL, GAP GRADED, VDlI COAllSE ro :rm, l~ !t>NPLlSTIC FINE:L 
- SATUJU.TID, MIDIUM GllAY, SUDSTOIE ntAc;.mrrs TO l IICH. 

r-----t---_-t-------1----"'--__.,,.(GP) . TOP OF BOCK AT 57.5 1 _________ -.,.. 

620 -
60 -

- DD OF OOllIIG AT 6o.0' 
------
-
--

l. FIGURES IN BLOW OR RECOVERY COLcrMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING JO" REQUIRE~ TO DRIVE 

-
-
----------

A 2" OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,-------------------J 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF !JNDIST'JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .....,. _ _..,. 
QP7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE , 
NUMBER. ,ti ~MA.. 

3 • ,t INDICATES LOCATION OF NATURAL GROJND WATE£ 1t ,VJ 
, TABLE. -~ 

4. j!gD - ROCK QUALITY DESIGNATION. ~~~1,~17-i~t--'-u 
J• Ll- IN1>ICATES DEPTH & LENGTH OF NX COiUNG R!JN, I ill 
6. DATUM. IS MEAH SFA. LEVEL U,4,-

OOlUJIG LOG 902 

BD.VD. VALLE!' POWEil STATIOI ~ UJIIT BO. 1 
SHIPPIIGPOltT, PIINSYLVllD. 

DUQUESHI LIGHT C<JIPABI 

STONE 6. WEBSTER ENGINEEIIING CORPORATION A 11700 - GSX -153 

~ I 

,, 
i~ . ~ 

1 



\ 
' 

DtJQUISRE LIOB! CCIIPil!' SH_!_ OF_l_ 

SITE BEAVBll Y♦H:E' POWII STJ.TIQJ J.O. NO. __.__l..,_1700=--- BORING NO. --99-J,.___ 
TYPE or BORING SPLIT SPOOH LOCATION --SB=IP:;.:P;.;;;I;;;;,BGPO=--!lT;;;.,1,:....P:.:;Df=BS;;;.::SIL=.;.;VA.MIA==------ GROUND ELEV. _6 __ 72...a._8• __ _ 
DATE DRILLED !Wtcll 19, 1974 DfllLLED IY AMBllICU' D!IJJ,IIG LOGGED IY ______ r-,P-,~v-, ___ _ 
SUMMARY Of BORING __________________________________ ..; 

J: ..... 
OVERALL SAMPLE u SOIL OR RQCK DESCRIPTION > .... 'WEATHERING -

l&J l&J t--w AN• > la.I 
Xu, 

O.w 0 0 ,9 ..J w RQD ~lu IL 
l&J II. l&J ..... >- FIELD AND I.A&Ol'A.TO"l TEaT AE•ULTS• SOIi. &THTA DESCRIPTION; LITKOL.OG'f' 

0 o 1.s son 100 _J ...., ~ 0: Oil JOINT1Na~1EDDING .-.No rAUl.TIMG ' AND TEXTUl'E 

I I I I I CD ~ " D~&C 1'111" TIO 

- -l - -670 - -
SILTI SAND, UlfIJ'OIIM, FIRE TO VIit.I FIRE, 15-20.C SLIGHTLY PLASTIC 
O!tGAHIC FIRS, MIDilJ,I ro DilX EllOWI, sam 11.00T FlU.GMENTS. 
{~) -

5--.... 
--

10 - ·, 

-
-

-
--

SILTY syp. POORLY QIW)JD, COlllSE TO FIRE, 15-~ SLIGHTLY PL4STIC-
FDJES, SCME FIHES ORGAlfIC, MPI>Ill( 'l'O Dil.K B!lOWW VITH TRACE OF GRAY. -
(SI) ~ ---

-66o-· -
SILTr SlBD. POORLY GltADED, COA.BSX TO FIR, :tES'l'LI Fm, 10-15% 
NONPL&.STIC Fno:s, REDDISH IltOWlf TO MEDilH EllOWJf, FEW PEBBLES TO 
1.5 INCHES. -- (SM) -

15 - -- -- QL1YI? sum, UlllJ'OBM, P'INB TO V!l\Y FillE, 25-~ MODBTELY PLASTIC_ 
-
-

FIMES, MmitJI GRAY WITH S<ME REDDISH IllOWI. 
(SC) --

20 - -- -- -
6jo - -

SU.TI SAND, WELL GIWll!V, CO.illSE TO 1INE, 10-15% SLIGHTLY PLASTIC 
PDl&S, MEDIUM GRAY CIWlGIHG 'l'O ORABGE BOTTOM ONE 'I'BIIW OF ltUI. 
(SM) -

640 -

6,30 -

620 -

-
25 -

--
--

30 ---
-
-

35 -
-
-
-
-

10 ---
-
-

45 --
-
-
-

50 -

17,; 

19~ 

GIU.VW.t Sl.ND, POORLY GllADJm, COAIISE TO rm, 5-10% ll)NPLA.STIC 
FINE.S, Mmill( IltOW, PEBBLES 'l'O 1.5 IHCH&S. 
(SP) 

~, tDfIPORM, :PINE, 1-~ NONPLASTIC FINES, DAMP, MEDitll IIROWif. 

----
-----
-
--

QRl VELLY SAND, POORLY GlW>ED, COARSE TO FINE, LESS THAN 1% ROMPLASTIC 
FillES, WET, MEOitl( GRAY-IBOWlf, SCME PEBBLES TO 0.5 INCH.ES. -
(~) -

--
SA.ND! GUVEL, POO!LI (IW)ID, COARSB TO fflE, l~ l«>!fPU.STIC FIHES, -
SATUftATJJ>, MEDI'!II Flt.OWN. -
{GP) -

---GltlViu.T SA.ND, lilELL GIW>EU, COARSE TO FINE, 1-~ SLIGHTLY PLASTIC 
J'IlfKS, WBT, MIDitlt GRAY, &CHE PXBBLES 'l'O 0.5 IHCHES. -
(SW) --

,~ .... 1. GJU.VR,I,Y SA.ND, POOftLI GIW)ml, OOA.RSE TO FDIE, LESS Tll&If 1- FIRES, -
.r; 1 c::-

-
roo.Jo£:.: WET, HEDitll GftAY-Bll<Mf, OCCASIORI.L PEBBLES TO l INCH, CHANGES TO: _ 

---1------~~.El:=--iL----L GRAY SBLE - OOffQ( 4 IICHES 0, llUI. - -- (SP) 
DD OF OOltING AT 51. 5' -- -- -- -- -· - -- -- -- -- -- -- -:-- -- -- -

- -- -- -
l. FIGURES IN BLOW OR RECOVERY COLlJMN OPPOSITE 

SOIL SAMPLE DEMOTE THE NUMBER OF BLOWS OF A 
11+0 LB HAMMER FALLING 301t REQUIREiJ TO DRIVI 
A 2" OD SAMPLE SPOON 12'' oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOT& r-,---,.-------------------1 
THE PERCENT OF CORE RECOVERE~. 

2 • ■2 INDICATES LOCATION OF UNDIST1.JRBED SAMPLE .• 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....._ _ _. 
Q[7INDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH MO RECOVERY. :S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE , 
NUMBER • "I -rI. I 

3. ,J- INDICATES LOCATION OF NATURAL GROJND WATE:f t 'l,Vf 
TABLE. 1 ,.,-.r 

4. JWD - ROCK QUALITY DESIGNATION. /' ·~ 
5. U !Nl)ICATES DEPTH & LENGTH OF NX COl1ING RUN, t ~ JJ 
6. DATOM· IS MF.AB SEA LEVEL --

OOltIIG LOG 90.3 

Bllmt VALLE? POWlll STATION - OIIT II). l 
SBIPPIRGPOll"l', tENMSYL V.llli 

DUQU&SBI LIGHT CQIPABJ 

STONE l WEISTER ENGINEERING COIIPORATION 

A 11700 - OSI -154 

;I 

·I 

. i 



) ) 

SH.Lo,.2_ 

SITE BIA.VIit VlLLlf POUi SB'fIOI' J.0. NO. ll?OO IOfUNG NO. 904 
TYPE OF BORINGSPLIT SPOOi LOCATION _____ SR ____ IP_P_D_CIPO_lft'~, .... P_Dl;;.;.IS ....... YI_.1,Vllll ______ GROUND fLEV. 669.41 

DATE DRILLED JUICll 19, 1974 DRILLED IY AP!Ir+I PIJLLPIG LOGGED ,v_r_._P_.v_. _____ _ 
SUMMARY Of IOR1NG ---------------------------------

:z: I-
O\IERALL SAM"-£ u SOIL OR RQCK DESCRIPTION > ... WEATHERING -:c c., la.I Ill t- la.I ...... :,,; .., _, w Q. UJ RQD co 0 L t9 l&J IL l&J &A. ~lu )- flltLO NtD LA&OIV,TORY TEaT ,u.•uLTS· SOI I. ITflATA DE.ICll'IPT ION; LITHOLOGY 

0 o 11 IO la 110 _. w I- a: = -'OINT1t:41£DDIN8 AND F'AULTING ' ID E A.ND TCXT\IIU 

I I I I I " aCftl,.TIO 

-
--
-

l l Sn.Tr SAID, MOSTLY mn:,0111, PID TO mT PID, 20-~ SLICIITLY 
PLlSTIC !'IDS, SCXI FIRS OllGllfIC, Mmilll lllOW VI'l'H SCIII MJJlilM _ 
Gl.lY, ootm.nrs llOT'l'ID WOOD UD ltOOT FRlCJIDTS, MOIST. 
(SM) 

-
--

5 -
-
-
-

*16 ~ SilDI sn.T, SLIGHTLY PLlSTIC, 20-2~ l'INB SlltD, son,. W&T, MIDitM-
lltCMfISH GRA.Y, com.us PIDJE OJ' llOTTll) lK)()D 'l'D.T BlD 'l'O Bl -
DllIVlll TBllOUGR UISlll,J)OO LB. HAMMD. ~ 

-
- -66o - LO -

(ML) 

-
-
--

15 --- 14 JI'; 
---

Sn.ff sup, POORLY cawmo, CQlBSE TO rm, 15-:zo.l HOIPUSTIC 
'PIIES, WIT, M!DitK moWH. 
(SM) 

--
-
---

QIAVILLY sum, . WELL GIAP::ID, Vim' COARSE TO FDE, S-1~ SLIGHTLY -
PLlSTIC !'IDS, WIT, DDIIM lltOWIIISB GRAY, SCME PEBBLES TO 1 UllH~ -
(SW) --

650 20 - --
-
-
-

25 --
-
--

30 --
-
-
-

35 --
-
-
-

S1ND! Cl\lVKL, 1rmLL G:lWlBD, COARSE TO FDIE, l-~ WIPLA.STIC FIDS, -
WET, MED Itll lltOWH. -
(QI) -

&HD, UIIPOBM, FINE, 1-~ HONPLASTIC :rnras, SATORATID, MmitN 
llWWll. 
(SP) 

-------
~, POORLY GlWllD, COA.BSE 'l'O FM, 1-~ ll>lfPLlSTIC FIHF,S,DAMP, _ 
MIDIUM IltOWH, FEW PEB1LES TO l IlJCH. -(SP) ---
~, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, LESS THAR 1%, -
RONPLASTIC FINES, SATORAT!D, MmitJII mow, FEW PEBBLES TO 0.5 INCH!.. 
(SP) --630 --' --

- $II.ff SUD, WELL GIWJED,COlRSE TO JDlI J'IBE, 5-10% SLIGHTLY PLASTIC 
FIN!B, VET' MEDI114'. BllOWN CBAHGDIG 'l'O MEDitll QIU.I OOT'l'CI! TWO m:mos_ -

-
OF RUR. 
(s:W:) 

--
45 

llllfc. §YP., UNIFORM, FIRE, 3-~ SLIGHTLY PLASTIC FIKES, DAMP, MEDI(I( -

1
., ,;-- lOO ,_ .,..lO Gftl?,SCME GRAY SlllDSTONE :PRA<HEN'l'S AT BOT'l'(1( OF RUN. -

1----4-....&L.5:J.-------l!~~~-----L ( SP) --
620 

- END OF BOB.IlfG AT 47.5 1 ----
---------
-----
-

-
l. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 

SOIL SAMPLE DElfOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRE:;) TO DRIVE 

* DENOTE.S USE OF 300 LB. HAMMER 

----
-
------
---
-
--------

A 2" OD SAMPLE SPOON 12" oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE n ... r _-_ i_[ __________________ _J 
THE PERCENT OF CORE RECOVERED. 

2. ■2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE• t-t-----1 
Ql7INDICATES LOCATION OF SAMPLING ATTEMPT • 

WITH HO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. ll --~ 

3 • .JL INDICATES LOCATION OF NATURAL GRO]ND WATEi i' /A'fllf 
~ TABLE. .PJY. 

4. ,!i9D - ROCK QUALITY DESIGNATION M :::L. 
5, LJ. INOICATES DEPTH & LENGTH OF •Nx COiUNG RT.ffl 1 ~Ill 
6. DAT UM IS MFAN SF.A LEVEL • fM 

:OORIKG LOG 904 

BEAVER VALLEI POWRR STATIOI - UBIT lJJ. 1 
SRIPPIBGPORT, PEIJNSILVJ.Rll 

DtlQUISNE LIGHT CCl(fAlff 

STONE 6 W£1STER £NGINEEIIIN8 CORPORATION 

A 117CM) - GSX -155 



) ' I 
.J __ ) 

OOQUESNE LIGR'l' C~PANY SH.Lo,2-. 

SITE BEAVER VALLEI POWER STA.TION J.0. NO. 11700 BORING NO. __ 90__.5.__.._ 
TYPE or BORING SPLIT SPOON LOCATION SHIPPIHGPOR'l. PlmfSILJANIA GROUND ELEV. 6?0.o 
DATE DRILLED MABCB 20, 192, ORtLLEO BY AMERICAN LOGGED BY _ __;;,.F.;.... P...;.. V.;...;"'-------

SUMMARY OF BORING----------------------------------

. 

:c .... 
OVER/\LL SAMPLE u SOll OR ROCK DESC RIPTlON > WEATHERING -.... J: C) L&J w .... I.LI AND :::,; w 

..J Q. w ; 0 CL w RQD ~9 UJ la.. UJ LL 010 >- FIELD o\NO LA80RATORY TEST RESULTS; SOIL STRATA DESCfllPT ION; LITHOLOGY a 0 U 50 TS 100 J ~ I- 0: OR \JOINTING,BEDDING ANO ~AUL.TING .-.ND TEXTUFlE 

I I I I I m o:: 

" DC&C .. lf'TIONI 

670.0 
- 1/12" 1 ORGANIC SILT, MODERATELY PLASTIC, 3-5% FINE SAND, VERY SOFT, DAMP, -
-
-

CONTAINS Roor FRMIMENTS, DARK GRAY BROWN. 
(OL) -

-- -
5 - -- 1/1811 ·~ 

-
-

ORGANIC SILT, MODERATELY PLASTIC, 20-25% FINE SAND, VERY SOFT, WT, -
SCME WOOD FRAGMENTS, DARK GRAY BROWN TO BLACK. _ 
(01) 

-
10 -

- 31,-; 
-
-
-

15 -
- 31 ,,.4 
-
-
-

650- 20 -
- 19 ,-; 
-
-
-

25 -
- 18 "6 
-
-
-

640-- 30 -
- 26~ -
-
-

35 --

SILTY SAND, GAP GRADED, VERY COARSE TO VERY FINE, MOSTLY FINE, 
10-15% NON PLASTIC FINES, WET, MEDIUM BROWN, FEW PEBBLES TO 111 • 

(SM) 

GRAVELLY SAND, POORLY GRADED, VERY COARSE TO FINE, 5-10% SlIGHTLY 
PLASTIC FINES, WET, MEDIUM GRAY1 PEBBLF.s TO 11/2". 
(SW) 

GRAVELLY SAND, WELL GRADED, VERY COARSE TO FINE, LESS THAN 1% NON 
PLASTIC FINES, MOIST, MEDIIUM ORANGE BROWN, PEBBLES TO 1/2 11 • 

(SW) 

§A!:m, UNIFORM, FINE, 1-3% NON PLASTIC FINES, DAMP, MEDIUM GRAYISH 
BROWN. 
(SP) 

~' MOOTLY UNIFORM, FINE, 1-3% NON PLASTIC FINES, DAMP, MEDIUM 
GRAYISH BROWN, FEW PEBBLES TO 1/211 • 

(SP) 

-
---
-
-
---
-
-
---
-
-
----
-
--
-
-
-
--

11~ -
-

GRAVELLY SAND, WELL GRADED, COARSE TO FINE1 MOSTLY COARSE, SATURATED,-
MEDIUM GRAY BROWN, PEBBLE3 TO 1/2 11 , LESS TRAN 1% NON PLASTIC FINES. -
(S~ -

- -
630 - 40 - -- 16,; GRAVELLY SAND, WELL GRADED, COARSE TO FINE, LESS THAN 1% NON PLASTIC -- FINES, SATURATED, MEDIUM GRAY, PEBBLES TO 111 • -

(~) --
- -

45 - -- SAND, MOSTLY UNIFORM, COARSE TO FINE, 1-3% SLIGHTLY PLASTIC F!NFS, -
MOIST, MEDIUM GRAY, CONTAINS l/411 GRAY CLAY LAYER, -

- (SP) 
- 100/on un -• ., .. 

620 - ,u - END OF BORING @ 49 • 5 1 -
------
-----
-
---
-
-

-
1. FIGURES IN BLOW OR RECOVERY COLIT.MN OPPOSITE 

SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRE;) TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
-
---
-----
--
----
-
---
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ...... .---r-----------------------i 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2 INDICATES LOCATION OF UNDIST'.JRBED SAMPLE. 4 
,, 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ~--------t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT :St------t 

WITH HO RECOVERY. 
SUBSCHIPT NEXT TO SYMBOL INDICATES SAMPLg h'. ,._ 
NUMBER. 1;~-

3. -1:. INDICATES LOCATION OF NATURAL GRO]ND WATEI t&lfjl 
" TABLE. v-,, 

4. ,!!9:D - ROCK QUALITY DESIGNATION. /\11t11-t1-w 
5. LJ IN,OICATES DEPTH & LENGTH OF NX COiUNG RUN, t i)i, 
6. DAT UM l S MEAN SEA LEVEL. '(,I,/ 

BORING LOO 995 

BEAVER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT, PENNSYLVANIA 

DUQ],JESNE LIGHT COMPANY 

STONE I. WEBSTER ENGINEERING COIIPORATION A 11700 - GSk -156 



.\, 
/ ) 

DtTQUFSHE LIGHT C(J,lpAN! 
SH..!_ or_!_ 

SITE BEAVER VALLEY POW!R STATION J.0. NO. 11700 BORING Nol._"".'""" .... 90_6 __ 
T'f'PE OF BORING SPLIT SPOOR LOCATION -.::SH=IP:.:.P.:;:;IN;;;.;GPO;;;:.,;;;R.T....,1 .... P:.;;ENN;;:,;· ;;,;SIL=V.~l;;;N~IA;;_ _____ GROUND £LEV. .aPJ..!4 
DATE DRILLED MARCH 22. 1974 OfULLED IY .... AMER-=_I_C_AN ______ LOGGED 9y_F_._P_.v_. ____ _ 

SUMMARY Of BORING-----------------------------------

:c I-
OVERALL SAMPLE > .... WEATHERING 

I.a.I l&.I .,_w ...... co :,; ,., 
~ w ~w RQD ~.8 IL 
IIJ Lt. IIJ I&.. >-

0 0 ~• IO la IOO ...J .... ~ 
tll a:: 

35 

5 

68o 10 

15 

9 
670 20 

25 

23 ~5 

35 
~6 lJ 

650 40 
~ 45 

45 
~ 35 

640 50 

~ 36 

55 

6JO 60 
80 ,ri 

65 
77 ,r. 

0 -:c C, 

t9 
ct 
<:> 

SOIL QR ROCK DESC RIP Tl ON 

FIELD MC> LA&Oft,\TORY TEaT RE .... LTS;. 101L $TA4TA. DCICl'1,T10N; LITHOLOGY 
Oft JOINTl~=EDDINa AND f'AULTING ANO T~)(TU"E 
01'.IClll!f"TIO 

~ FOORLY GRADED, MEDitM COARSE TO FINE, MOSTLY FIBE, 5-1"-' 
SLIGHTLY PLASTIC FINES, DAMP, MEDIUM BROWN, ONE l INCH PEBB[,E. 
(ROAD FILL) (SP) 

Sil.Tr SAND, UNil'Omil, FINE TO vmtY NINE, 20-25% MODERATELY PLASTI 
FINES, DAMP, MEDIUM BROIIN. 
(SM) 

SJLTI SAND, SAME AS AOOVE. 
(~) 

NO RECOVERY 

Sn.TY SAND, UNIFORM, FINE TO VE8Y FINE, 20-25% MODERATELY PLASTIC 
!IDS, WET, MEDIUM BROWN. 
(SM) 

Sn.TY SAND, POORLY GRADED, COARSE TO VERY FINE, MOSTLY FINE, 
20-25% MODERATELY PLASTIC FINES, WET, MEDIUM BROWN. 
(SM) 

GRAVELLY SAND, POORLY GRADED, COARSE TO FINE, 5-10% SLIGHTLY 
PLASTIC FINES, MOIST, MEDIUM BROWN, PEBBLES TO 1 1/4 INCH. 
(SP) 

SAND, WELL GRADED,COARSE TO FfflE, J-5% NONPLASTIC FINES, WET, 
MEDIUM IEOWN, FEW PEBBLES TO 3/4 HEH. 
(SW) 

SANDY GRAVEL, WELL GRADED, COARSE TO FINE, 1-3% SLIGHTLY PLASTIC 
FINE:S, WET,PEBBLES TO 1 INCH. 
(SW) 

GRAVFLLY SAND, GAP GRADED, VERY COARSE TO rn.E, WET, MEDIUM 
BROWN; SEVmAL SANDSTONE FRAGMENTS TO 1 1 /2 I '.iCH. 
(SP) 

~' WELL GRADED, COARSE TO FINE, 5-1"-' SLIGHTLY PLA.STIC FINES, . 
WET) MEDTIM BROWN, FEW PEBBLES TO 1/2 INCH. 
(SW 

SAND, rswr SAME AS ABOVE. 

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% SLIGHTLY PLASTIC 
FINES, WET, MIDIUM GRAY, PEBBLF.S TO 1/2 INCH. 
(SW) 

SAND, MOSTLY UNIFORM, COARSE TO FINE, LESS THAN l;l SLIGHTLY PLASTIC 
FINES, DAMP, MEDIUM GRAY, FEW SANDSTONE FRACJIENTS TO 1 1/4 INCH. 
(SP) 

GRAVELLY SMID, WELL GRADED, VERY COARSE TOOFDJE, 1-'$, SLIGHTLY 
PLASTIC Fnras, DAMP, MED~ GRAY, PEBBLES TO l INCH, MOSTLY SAND-

t---➔---t------~..\.Ali,{J,l,.'..;,-4,.--_._.WsTOlliWNE.i.liFRAIAil.MGMENTi---S-•_(_sw_). __ TO.-;.:P::..-=:OF:....:.ROC=K~AT,::_.:68:::::.:.:.5:....'-----~-----I 

70 
t----t----+-------1 ...... --........jl----l------·-····--·------------------1 

END OF OORING AT 71.0 1 

l .. FIGURES IN BLOW OR RECOVERY COUJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
11+0 LB HAMMER FALLING 30" REQUIRED TO ORIVI 
A 2" 00 SAMPLE SPOON 1211 oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCJC CORES DENOTE ,-,--,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■2 INDICATES LOCATION OF UNDISTmtBED SAMPLE. 
~6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ,.._. _ __. 
Q'7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3° -&- INDICATES LOCATION OF NATURAL GROJND WATE ... TABLE. 
4 • .89D - ROCK QUALITY DESIGNATION. 
,. lJ. INDICATES DEPTH & LENGTH OF NX COiUNG RUH 
6 • DAT UM IS MEll SBA. LEVEL 

OORING LOG 906 

BEA.VER VALLEI POWER STATION - UNIT HO. 1 
SHIPPINGPORT, PENNSIL VANIA 

DUQUESNE LIGHT CQ,fpANY 

STONE l W£1ST£R ENGINE'.l:ftlNG COIIPORATION A 11700 - GSK -157 



) 1 

PP99ffl kPII m1m SH1...o,.:!._ 

SITE BBlVBf PH:U: PO)Ql:R §Tll'IOJ J.0. NO. __ l_l700 ____ BORING NO. __ 90~7 __ 
TYPE or BORING SPLIT SPOOJ! LOCATION __,sa_IPP.....,Df..,GP01111.¥aRT=-t.,_.fum....,§XL_y:...,p.._..ll=------- GROUND ELEV. _..t.71:..5:.r.,O:::..'--
DATE DRILLED M1RCH 26-27. 19'74 DRILLED BY AMERIQAI LOGGED BY_....J ... ,E'"',P..,,,..._ ____ _ 

SUMMARY Of BORING----------------------------------

:c .... OVERALL IAMPLE > ~ WEATHERING 
&a.I Ill .... II.I ""· ::,. w 

Q. &a.I • 0 ..J Ill RQD ~,u L 
&a.I la. Ill la. >-

0 o 1.a IO ll lDO .J w ... a 

71 

5 

705 10 

15 

4 

695 20 

~ 23 

25 9': 31 

685 JO ,: 16 

35 

~ 18 

675 40 

~ 21 

45 ,: 26 

665 50 ,,:; 22 

55 ,:' 32 

655 60 

~ 'Z7 

65 ,ro 'Z7 

70 

~ 
:c c:, 
19 
D:: 
c:, 

SOIL OR ROCK DESCRIPTION 

P'll:LD MC LA&OftATOl'l'I naT N:SULTS• 5011. aTIIATA DCICJIIPT ION; LITHOLOGY 
OIi ,IOINTl~t£DDINe AND ,-AUi.TiNO ' ANC> Tl:XTUIIE 01:ac11u• no 

Sn.TY Sl!lll. UlflFORM, FIRE, 20-a5% lfOHPLlSTIC FilllES, DRY, CCl4PACT, 
Ml!II IllM IEOW!f. 
{SM) 

CW,YEJ §AMP, SD!Il.A.R TO SH /ll, EXCEPT FIHFS ARE SLIGHTLY PLASTIC, 
DAMP, 
{SC) 

~~r sum, SAME AS SH #2, 

ffi,Am §A@, WIDELY GRADED, 10-20.f; ROUNDED GRAVEL TO 1,0 IBCH 
MAXIMllM, COARSE TO FDIE, MOSTLY FINE, 20-25% SLIGHTLY PLASTIC FINES 
CCMPACT, DAMP, Ml!llillM IROWN, LARGE PIECE OF WOOD, 
{se) 

NO RIDOVERY 

s;i.. TY SA.ND , WIDELY GRADED, MEDillM TO FINE, MOSTLY FINE, 10-15% 
NONPLASTIC FINF.S, MOIST, CCl«PACT, MEDIUM GRAY, FEW PIJOOES SANDSTO 
GRAVEL, 
{SM) 

S!l! TY SA.ND, WIDELY GRADED, 8-1 Z' ROIDIDED GRAVEL TO 1. 0 INCH MAX 
COARSE TO FINE, MOSTLY FINE, 10-20,£ NONPLASTIC FINES, STIFF I MHST, 
MIDIUM EROWN, TRACE COAL, 
(SM) 

~. UNIFORM, FINE, 3-8% NONPLASTIC FINES, COO'ACT, MOIST, MEDIUM. 
BROWN. 
(SP) 

GRAVELLY SA.ND, POORLY GRADED, 5-lo:t ROUNDED GRAVEL TO 1,0 INCH 
MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, J-$ NONPLASTIC FINF.S, 
CCMPACT, MOIST, MIDIUM BROWN, 
(SP) 

GRAVELLY SAND, 
(SP) 

SIMILAR TO 3#4, WITH TRACE OF COAL, 

ffl VELLY SAND, 
SP) 

SIMILAR TO S #4, ,UCEPT SATURATED. 

ffl VELLY SAND, 
SP) 

SIMILAR TO S #4, EXCEPT SATURATED, 

GRA VEIJ,Y SAND, SIMILAR TO S #4, EXCEPT SATURATED AND MANY SILTY 
SAND LENSF.S, 
{SP) 

GRAVELLY SAND I POORLY GRADED, l 5-2o:t ROUNDED CIRA VEL TO l .o INCH 
MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 3-$ NONPLASTIC FINES, 
CCJ,IPACT, SATURATED, MIDTII< mmnr. 
{SP) 

GRAVELLY lMILAR TO S #9, EXCEPT MANY SILTY SAND LENSF.S, 
SP 

1, FIGURES IN BLOW OR RECOVERY COLCTMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIG!JRES SHOWN OPPOSITE ROCK CORES DENOTE r,--,r--------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • ■ 2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE, 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE, t---4.----i 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY, S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER, 

3, ~ INDICATES LOCATION OF NATURAL GROJND WATE I 
• TABLE, 

4. ~D - ROCK QUALITY DESIGNATION. 
5' • LJ. INDICATES DEPTH & LENGTH OF NX COiUNG RUN 1 
6, DATtJM_IS . MF.AN SEA LEVEL 

BORING LOG 907 

BEA.VER VALLEI POWER STATION - UNIT NO, l 
SHIPPINGPORT, PE?ffl'SYL VANIA 

DTJQUESNE LIGHT CCJ,IPANY 

STONE & WEBSTER ENGIN££111NG COIIPORATION A 11700 - GSK - 158 

'! 



) 

DUQUESNE LIGHT CCMPANY SH.!,_ o,.2_ 

SITE BIMffi JTAB,EY POWER STATION J.O. NO. -'1:.:1'-'7-"'00=------ BORING NO . ..1.99~7,l._ __ 
TYPE Of BORING SPLIT SPOON LOCATION ____ SH_IP ___ P_IN_GPO;;;;..;.;R;.;.;T;.,;,...;P;;.;;ENN=SYL=;..VA"'N;;.;;IA.;c._ ____ GROUND ELEV. _7;..l..;;.5.;..o_• __ _ 
DATE DRILLED MARCH 26-2:7, 1974 DRILLED IY _AMIB __ ICAN ____ _ LOGGED IY __ J_.E...;._P-'-. ____ _ 

SUMMARY OF BORING----------------------------------

. 

%.,_ 
01/ERALL SAMPLE u > ... WEATHERING -

LLI LI.I ... la.I AND >' .... %c, 
Q. LIJ .., 0 

..J IL 

SOIL OR ROCK DESCRIPTION 

LI.I RQD la.I &I.. LI.I &I.. 0 o 1.ll 10 ll 100 
~au >-...., .... ..... 
ID a: 

~9 a: f" IELD Mt0 LMIOIIATOio.Y TEI T lo.EIUL TS; 
OR JOINTIN~,IEODING AND FAULTING 
01:IC lllf'TIO NI 

IOIL ITAATA IXICIIIPTION; LITHOLOGY 
AND TEXTU"C 

-
-
-

645- 70-
-
-
-
-

75 -
---
-

635- 80-

I I I I I ~ ,, 

) 
---+-----+---4----1/ 

SAND, POOm.Y r,,,L 3-8/. AIIIIDLAR "'"EL TO o,6 INCH~. 
COARSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC FINES, VERY DENSE, 
MEDIUM !ROWN. 

54 ~ 
(SP) 

SILTY SAND, WIDELY GRJlDED, COARSE TO FINE, MOSTLY FINE, 
PLA.STIC FINES, VERY DENSE, MEDIUM BROWN. 
(SM) 

-
-
-------
-----

50 ,:: 
~. 
FINES, 
(SP) 

POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC _ 
- VERY DENSE, MEDIUM BROWN. -- -- -

85- --
- (~· SAME AS S #13, -

-
- -- -

625- 90- -- GRAVELLY SAND, WIDELY GRADED, 15-25% SUBROUNDED GRAVEL TO 1 • l 
MAXIMUM, COARSE TO FINE, MOSTLY FINE, 10-15% NONPLA.STIC FINES, 
Vl!RY DNE':lE, GREENISH IROWN. 

INCH-- 147 -- -
- (SP) -

95 -
186 

GRAm.LY SAND, POORLY GRADBD, 15-25% ROUNDED GRAVEL TO 1,0 INCH -
MA.XlMllM, COARSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC FINES, VERY -
DENSE, GREENISH IROWN, (SP) -

615 
-

100 - J:,QQ. o• 17 NO RECOVERY 

- ENDOOE OORING AT 100.o• 

-
-
--
-
--
---
-
-
--------
----------
----

l, FIGURES IK BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIRED TO DRIVE 

-
TCl! SJ ROCK AT 96,0 1 -

-
-
-
-- ---
-----
-
-
---
---------------
----

A 2" OD SAMPLE SPOON 12" OR THE ilISTANCE SHOWN, 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,,,r--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2 • ■2 INDICATES LOCATION OF UNDI ST'JRBED SAMPLE 4 
r6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE: ---
Ov'INDICATES LOCATION OF SAMPLING ATTEt,[pT 

WITH HO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER, ~ 

). ~ INDICATES LOCATION OF NATURAL GROJND WATE +-~ 
• TABLE. " 

4. ~D - ROCK QUALITY DESIGNATION, ~.-,t,-,.~n..,.n,...,..,. 

5, 1.J. INuICATE3 DEPTH & LENGTH OF NX COiUNG RUN ''llifll 
6, DAT l1M r S MlWI SBA. LEVEL W:U/ 

OORING LOG 907 

BEA.VER VALLEY POWER STATION - UNIT BO, 1 
SHIPPINGPORT, PF.al'NSYL VAN!! 

DUQUESRE LIGHT COO'ANY 

STONE l WEBSTER ENGIN[[IIING CORPOIIATtON A 11700 - GSX -158A 



) ) 

DUQUESNE LIGHT COMPANY SH...l. o,..,L 

SITE BF.AVER VALLE! POWER STATION J.O. No. _ _.11..,,7...,00=--- BORING No. 908 , 
TYPE OF BORING SPLIT &POOH LOCATION _.1Sf!Ti111,1,.i;;.PP1:.J1.iiHu.i:GPO~Rr ..... , _.P_.EHlf....,sy......,Lu.¥,..ANT.....,A~----- GROUND ELEV. 718,5 7/£.5 
DATE DRILLED MARCH 28-29. 1m DRILLED BY _.,.AMERI=...,c..,AN _____ LOGGED BY _ _...Jt.,e..__ ____ _ 
SUMMARY OF BORING----------------------------------

OVERALL SAMPLE ~ SOIL OR ROCK OESC RIPTI ON > I- ::r: I- WEATHERING ::r: C) w w I- w ,-ND :,; Lo.I _. w Q. w RQD 3 0 D.. ~9 w LL W LL oiu >- FIELD i\ND L,-6O1\ATOAY TE.ST f\E.IIULTS; 6O1L STRATA DE.ICRll'TION; LITHOLOGY 
0 0 USO U. 100 ...J Lo.I I- D: Oft JOINTING,BEDDING ,-ND f'AULTING "NO TEXTURE 

I I I I I ID er. C!) Dt•C"IP'TIONI 

,,, " ~ 
-
-
-

CUTITNGS - SILTY SAND, WIDELY GRADED, COARSE TO FINE, MOSTLY FINE, -
20-30% NONPLASTIC TO SLIGHTLY PLASTIC FINES, COMPACT, DAMP, MEDIUM -
BROWN, SOME WOOD AND ROOTS, (s.!). -

-
5 -

-
-

710- -
-

10 -
- 101 "2 
-
-
-

15 -
- 79 "3 
-
-

700- -
20 -

-
-
-
-

25 -

GRAVELLY SAND, POORLY GRADED, 25-30% ANGULAR GRAVEL TO 1.0 INCH 
MAXIMUM COARSE TO FINE SAND, 5-10% NONPLASTIC FINES, VERY DENSE, 
DAMP, LIGHT BROWN, (SP) • 

GRAVELLY SAND, SIMILAR TO S#l EXCEPT 15-20% SUBANGULAR GRAVEL TO 
1.2 INCH MAXIMUM, (SP). 

GRAVELLY SAND, WIDELY GRADED, 10-15% SUBANGULAR GRAVEL TO 0.8 
INCH MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 5-10;1- NONPL.ASTIC 

FDIES~ VERY' DENSE, llOIS'r; IW)ItDI BROWN, {SP) • 

GRAVELLY SAND, SIMILAR TO 3#3 EXCEPT DRY, (SP). 

--
-
-
-
---
-
-
---
-
-
--
-
-
-
--- 51 '5 GRAVELLY SAND, SIMILAR TO S#3 EXCEPT 15-25% ANGULAR GRAVEL TO l. l _ 

INCH MAXIMUM, (SP). -
-690--- -

30 -
- 59 '6 
-
-
-

Clll.AVELLY §AND, WELL GIWlED, 10-20<£ ANGULAR GRAVEL TO 0,9 INCH 
~, 'COAljSE TO .FINE SAND, J-S% NONPLASTIC FINES, MOISi', VERY 
l)ENSE, MED!UM BROWN, (SW). 

-
-
---
-
-
-

35 -
- 59 "7 ~ SAND, POORLY GRADED, 10-15% SUBROUNDED GRAVEL TO 0.8 INCH -

~. GQARSE, TO FINE SAND, MOsrLY FINE, 3-8% NONPLASTIC FINES, -- 1/m DENSE, MOIS'l\ MEI'.lIUM BROWN, (SP). -
- -6w - -

40 -
-
-

SANDY GRAVEL, POORLY GRADED, ROUNDED TO 1.2 INCH MAXIMUM, 30-35% -
COARSE TO FINE SAND, MOSTLY FINE, 3-8% NONPLASTIC FINES, VERY DENSE, -
SATURATED, DARK BROWN, (GP). -

- -
- -

45 -
- 15 ~ SAND, WELL GRADED, 3-8% ROUNDED GRAVEL TO 0,6 INCH MAXIMUM, COARSE -

TO FINE, 1-5% NONPLASTIC FINES, COMPACT, DARK BROWN, (SI). --
-

67~ -
50 -

----
55 ----660-- -
6o -----
65 --

-

--

30 '1'i 

35 ~ 

GRAVELLY SAND, POORLY GRADED, 30-40% ROUNDED GRAVEL TO 1.2 INCH 
MAXIMUM1COARSE TO FINE SAND, MOSTLY COARSE, DENSE, DARK BROWN, 
POCKETS OF ORGANIC SILT, (SP). 

SILTY SAND, WIDELY GRADED, 1-5% SUBANGULAR GRAVEL TO 0.9 INCH 
MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 15-25% NONPLASTIC 
FINES, COMPACT, MEDIUM BROWN, (SP). 

GRAVELLY SAND, POORLY GRADED, 10-15% SUBANGULAR GFAVEL TO 1,0 
INGH MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 5-l0% NONPLASTIC 
FINES, DENSE, DARK BROWN, (SP), 

SILTY SANDI UNIFORM, FINE, 25-30% NONPLASTIC FINES, DENSE, MEDIUM 
BROWN, (SMJ. 

1, FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 

* DENOTE USE OF 300 LB HAMMm 

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
-
---
-
-
-----
----
-
---
-
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,r---,r---------------------t 
THE PERCENT OF CORE RECOVERED, 

2. ■2INDICATES LOCATION OF UNDIST'.JRBED SAMPLE, 4 
r6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t--➔---t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT ,.t-----f 

WITH NO RECOVERY. ,. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. •,..-•,-~ 

3, ~ INDICATES LOCATION OF NATURAL GRO:JND WATE! 2 
T TABLE. 

5, LJ INDICATES DEPTH & LENGTH OF NX COiUNG RUN I 
4, ,!!9D - ROCK QUALITY DESIGNATION. '#~ 

6, DATUM" IS MEAN SEA LE . 

:OOHING LOG 908 

BEAVER VALLEY POWER STATION - UNIT NO. l 

SHIPPINGPORT, PENNSYIWITA 

DUQUESNE LIGHT COMPANY 

STONE 6. WEBSTER ENGINEERING COIIPORATION 

A ll700 - GSK - 159 



) ) ) 

DUQUESNE LIGHT COMPANY SH..l.. OF_..i. 

S TE BEAVER VALL.El' POWER STATION 11700 BORING N 908 I _______________________ J.O. NO._-==.:...;;.;.___ 0. -~;;....-

TYPE Of BORING SPLIT SPOON LOCATION _.::Sc::illl'=-=.Pl.=NGP= ... ORr:.::.,1...;P::.:ENN=.:::SYL=:.V:::ANl=A ....... ____ _ GROUND ELEV._.7u,Jg..8..:i5_...:.7/...;:c\'...;:' 5...;: 
DATE DRILLED MARCH 28-29 1 1974 DRILLED BY AMERICAN LOGGED BY __ JP _____ _ 

SUMMARY Of BORING------------------------------------

:c I-
OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > I- WEATHERING 

lLI lLI I- w "MD :,,; w :c C) 

...J Q. w ; 0 a.. lLI RQD ~9 w La. w La. 01u >- FIELD AND LIIIIOA/1 TOA'\' TEST RE IULTS; SOIL STAATII ll£5CIIIPT ION; LITHOLOGY 
0 0 U 5015100 ..J w I- 0: DR JOIMTINO,:,IIEDDING IIND fllULTING 1'N0 TEXTURE 

I I I I I Ill Ir: 

'71.<! " 

-
-

650 - -
70 _ 

- 36"' 
-
-
-

75 -
-
--
-

80 --
-
-
-

85 --
-
-

630 -- -
90 --

C) Dl&CRIPTIO S 

SILTY SAND, SAME AS 5#13, (SM). 

~. SKIP GRADED, COARSE AND FINE, MOSTLY FINE, 1-5% NONPLASTIC 
FINES, 1-5% NONPLASTIC FINES, DENSE, MEDIUM BROWN, (SP). 

SAND, SAME AS S#l5, (SP). 

SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC 
FINES, VERY DENSE, DARK BROWN, POCKETS OF SILTY SAND, (SP), 

-
-
--
-
-
-
---
--
--------
-
-
--

167 ~ - SILTY SAND, UNIFORM, FINE, 10-20% NONPLASl'IC FINES, VERY DENSE, -
DARK BROWN, FEW SEVERELY WEATHERED GREEN SANDSTONB: FRAGMENTS, (SM). --

95 -
-
-
-620 - 100 -
-
-
-----
-
---
--
------------·----------

100 -19 
311 

100 20 --= 

TOP OF WEATHERED ROCI AT 95,0 1 

§AW?X C~MOD~ELY PLASTIC, 10-20% FINE SAND, VERY DENSE, 
MEDIUM GRAY, ( CL) , WEATHERED SHALE? 
95-100• - GRAY SHALE IN WATER RETURN 

NO RECOVERY, TOP OF ROCK AT 100,0 1 

END OF BORING AT 100,01 

l, FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB 1'AMMER FALLING 30" RE~UIRED TO DRIVB 

* DEIDTE1 S USE OF 300 LB HAMMER, 

-
-

-
-
-
-
--
-----
-
---
-
-
---
-------
------------

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r,1 -,-------------------I 
THE PERCENT OF CORE RECOVERED, 

2, ■2 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 BORING LOG 908 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE, ~---f 
Q'7'INDICATES LOCATION OF SAMPLING ATTEMPT BEAVER VALLEY POWER STATION - UNIT NO. l 

WITH NO RECOVERY, 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE SlllPPINGPORT, PENNSYLVANIA 
NUMBER, 

3 • ,Jr INDICATES LOCATION OF NATURAL GROJND WATE l DUQUESNE UGRT COMPANY 
TABLE. " 

4. J19D - ROCK QUALITY DESIGNATION, ,,tf STONE l WElfflR ENGINEEIIING CORPORATION 
5', LJ INDICATES DEPTH & LENGTH OF NX COiUNG RUN, 1~ N,. 
6, DATUM IS ..,,.,,. ., ... n,,...,. ~ ll700 - GSK - 159A ;...&...--==--------...J 



) ) ) 

DUQUESNE LIGHT CC>!PANY 
SH..L o,....L 

SITE B&lVIR VALLE!' P0Wm STATIDN J.O. NO. _l_l7_00 ___ IOftlNG NO. _909 __ _ 
TYPE OF BORING SPLIT SPOON LOCATION __ SB_lPP_.'--IRGPO __ RT....:,_PER_R_SIL_VAN_IA _____ GROUND ELEV. _6;;..;.7.;;.0;;..;..7_1 __ _ 

OAT£ DRILLED APRil. l7, l9?4 DRILLED IY AffERir.A.?f LOGGED ,v ___ r __ .P __ • __ v __ • ____ _ 
SUMMARY Of BORING---------------------------------

X ._. 
OVERALL. IAMPI.£ 0 SOIL QR ROCK DESCRIPTION > ~ WEATHERING -

L&J L&J ~w "ND :,: ..... % C) 
Q.LLI Cl) 0 L t9 .J w RQD 31u l&J IL l&J LL. g w ► FIELD AND I.ABO""-TORY TE• T M. SUL TS· SOIL STRATA DUC .. IPT ION; I.I THO LOGY 
0 O H IO H 100 ~ a: Oft JOINTING.,:.■EDDING ANO rAULTING 1 ANO TEXT~~E ; 

I I I I I CD a::;_ 0 OESCIUII-TIO I 

w,n ,., 

670 - - 5 j SILTI SA1!2, llNIFORM, VERY FINE, 35-40% SLIGHTLY PLASTIC FINES, -- DAMP, MIDIUM DARK JEOWN, SCME FINF.s ORGA.NIC, SOME ROOT FRA.CIIEH'XS. -- (SM) -- -
5 -

2 II'; -- SLIGHTLY PUSTIC, 20-30% VERY FINE SAND, §6,,NDI SET, VERY SOFT, -- MEDIUM BROWN WITH SCHE RIDDISH BROWN AND GRAY. -- (ML) ..,. 
- -10 -66o -

10,; 
-- Sn.TY SAND, MOSTLY UNIFORM, FINE TO VERY rnm, 25-30!' SLIGHTLY -- PLlSTIC FINES, WET, Mmnl{ BROWN CHANGmG TO MIDIUM DARK GRAY, -- OOTTCM l /3 OF RUN. -

- (SM) -
15 -

19,: 
-- Sll.Tt SAND, MOSTLY UNIFORM, FINE, 10-15% SLIGHTLY PLASTIC FINES, -

- WEI) MEDIUM GRAY, FEW PEBBLES TO 1/2 mcH. -- (SM . -- -
20 --

11,: 
-650 -

SAND, llNIFORM, FINE, l-~ NONPLA.STIC FINES, DAMF, MmIUM BROWN. -- TSPT· -
- -- -

25 -
12~ 

SAND, SAME AS SS #5. (SP) CHANGING AT APPROXIMATELY 26.0 1 TO; _ 
GRAVELLY SAtID, WIDELY GRADID,COARSE TO FINE, 3-5% SLIGHTLY PLASTIC -- FINES, WET, MEDIUM GRAY-BROW, PEBILES TO 3/4 INCH. --- {SW) -- -

30 -
14~ 

--~·-
640 - GRAVELLY SAND, WELL GRADED,COARSE TO FINE.. 1-3% NONPLASTIC FINES, -- WET~ MEDIUM GRAY-BROWN, PEBBLES TO 3/4 I~H. 

(SW -- --1 

- -
35 -

16 J[IJ"; -- SAND, MOSTLY UNIFORM, FINE, 1-3% NONPLASTIC FINES, SATURATED, -- MEDIUM GRAY-BROWN. -- (SP) -- -
40-

28 ,,; 
--630 - GRAY SANDSTONE, VERY WEATHmED, 20-25% MEDIUM GRAY SAND. -

- -- -- -
45 -

55 ~ GRAVELLY SUD, VELL GRADED, COARSF; TO FINE, 1-~ NONPLASTIC FINES;-- MOIST, MIDIUM GRAY, PEBBLES TO 1/2 INCH, SCJ,fE SANDSTONE FRAGMERl'S. -- (SW) - too 11 - r-~ ,u -
620 - END OF OORING AT 4~.5 1 ----

55-
------
-
-
----
-
--

1. FIGURES IN BLOW OR RECOVERY COLJJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRE;:> TO DRIVE 

-
-
---
-
----------
-
-------

A 2'' OD SAMPLE SPOON 12'' OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE n-1 --------------------I 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2 INDICATES LOCATION OF UNDISTTJRBED SAMPLE 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE• .....,._--1 
□VINDICATES LOCATION OF SAMPLING ATTEMPT • 

WITH NO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. M ✓fa L 

3. 7 ~:gfi~TES LOCATION OF NATURAL GRO:JNo WATEf l /IJIJJ.. 
4. !!9D - ROCK QUALITY DESIGNATION. 
5. ~ INOICATES DEPTH & LENGTH OF NX COiUNG 
6. OATOM IS MEA?f SEA LEVEL 

, 

MRING LOG 909 

BEA VEll VALLEI POWER STATION - UNIT NO. l 
SHIPPINGPORT, PENISYLVANIA 

DUQUESNE LIGHT OCMPANY 

STONE & WEBSTER ENGINEERING COIIPORATION 

A 11700 - GSK -l.60 

i 



) 

DUQUBSJI LIGHT CCMPANI SH...!. o,...!...,. 

SITE ---•-.... m ......... YA .. J,.J,:a'ff,1,...1,PQVl!IMIUjilL.,lm ....... TIOlw,ra _____________ J.O. NO. 11700 BORING No. 910 
TVPE Of BORING SPLIT SPOOJ LOCATION _ __,SB..,.mll,,&,,alln,_gro.-.;;:;;;,:R'l':;;.;, ..... P .... ENR=SIL=...,VAlf==IA.=----- GROUND ELEV. 669.o, 
DATE DRILLED APRil. 1.a. 1974 DRILLED IV _AMER __ ICA._H ____ LOGGED 9y _F_._F_.v_. _____ _ 

SUMMARY OF BORING-----------------------------------

:I: . OVERALL SAMPLE 
> ..... WEATHERING I-~ lLJ w Q. \a.I "'ND > Lo.I 
..J w UJ UJ RQD ; 0 D.. 
la.I L&. 010 >-0 u. o USO Tl 100 _. w I-

I I I I I Ill 0: 

2 
-
-
-

5-

-
-
-

10 ---
-
-

15 --
--

u -l: C) 

~9 a: 
c=> 

SOIL OR ROCK DESC RIPTlO N 

flELD 1'ND L.A&Ol'IATORY TEST REIULTS; SOIL URATA DE&"RIPT ION; Llt'HOI.OGY 
OR JOINTINO~&EDDING AND f'AULTING A.ND T£l<TIJF'l£ 
Dl:5Cl'Ul'TIO ii 

-SILTI SAND, UNIFOBM, FINE TO Vl!'RY FINE, 35-40,C SLIGHTLY PUSTIC 
FINES, SCME ORGANIC, MOIST, MEDIOM DARK BROWN, SCME ROOT FRAGMENTS. _ 

. (SM) -
-

SILT! SAND, UNIFORM, FINE TO VERY FINE• 30-35% SLIGHTLY PLASTIC -
FINES, SCME ORGANIC, MOIST, MEDIUM DARK BROWN, SCME ROOT FRAGM:mTS, _ 
PIEX:&q BF ROTTm> WOOD AT BOTTOM OF RUN. 
(SM} 

Sn.TI SAND, UNIFORM, FINE TO VERY FINE, 15-~ SLIGHTLY PLASTIC 
FINES, 'WET, DARK GP.A.I TO BLACK, SOMI COAL. 
(SM) 

-
-
---
-
-
---SILTY SA.ND, MOSTLY UNIFORM, FINE TO VERY FINE, 10-15% NONPLASTIC 

FINES, WET, MEDIUM BROW WITH 'lllACE OF ORANGE IROWN, FEW PEBBLES TO _ 
l INCH AT IDTTO!: OF RUN. -

650 - - (3'1) -
20-

-
-

10~ 
SAND, UNIFORM, FINE, LESS 'fflAN 1% NONPLASTIC FDJES, MOIST, MEDIUM -
BROWN, FEW PEBBLES TO l /2 INCH AT OOTTOM OF RUN. _ 
(SP) 

- -- -
25 - -- 12~ GRAVELLY SAND, WIDELY GRADED, VERY COARSE TO FillE, 10-15% NONPLASTIC. 

FINF,S, WET, MEDIUM BROWN, PEBBLES TO 1 1j4 INCH, SCME SANDSTONE _ --
640 - -

30 -
-
-
-
-

35 -
-
-
-

630 - -
40 -

--
-
-

45 ---
-

---
--
-
------
----
-
-
--

22~ 

23 rs 

51 ~ 

FRAGMENTS. 
(SW) 

GR.Am.LY SAND, SAME AS SS #6. 
{SW) 

SAND, MOSTLY UNIFORM, FIHE, LESS THAN 1% NONPLASTIC FINES, DAMP, 
MEDIUM GRAY, FEW PEBBLES TO 1/2 INCH. 
(SP) 

f SPRy • SAME AS ABOVE. 

~, SA.ME AS AOOVE, LAYER OF SILTY SAND AT :OOTTOM OF RUN WITH 
S(],[E GRAY CLAY. 
(SP) 

END OF BORING AT 49.5 1 

l. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140.LB HAMMER FALLING 30" REQUIRE~ TO DRIVI 

-
--
-
-
-
---
-
----
-
-
---
-

--.• -
-------
---
-
---
----

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r--,r---------------------11 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST:JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t--1-----11 
QVINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. s L.~. ~,,,_ 

3 • -=J- INDICATES LOCATION OF NATURAL GROJND WATEI l ';J v,V,, 
TABLE. r -

4. j!gD - ROCK QUALITY DESIGNATION. l~Mhh. 
?• LJ INuICATES DEPTH & LENGTH OF NX COiUNG RUN, 1 i.'. 
6. DAT UM IS MF.AN SF.A LEVEL IJLl 

OORING LOG 91.0 

BF.A.V1!R VALLE? FOWER STATION - UNIT NO. l 
SHIPPINGPORT, PEKNSIL VANIA 

DUQUESNE LIGHT COMPANY 

STONE & WEBSTER ENGtNEE]IING CORPORATION A 11700 - GSK -161 



) (, ) 

DlJQtmml'E LIGHT C(J(fANY SH.Lo,_!_ 

SITE BEAVER VJ.LLII PQWli(t ST!TIIB J.O. NO. _l...,1_700 ____ IORING NO. __ 91_1_ 

TYPE Of BORING SPLIT SPOOR LOCATION _--11ti1SU~IP111.&.aPIIfGP0111W1iu::.t:RT~,L,..I.PJ:!IENB~SIL~V::.=ll~I&=----- GROUND ELEV. 683 «· 8 3 

DATE DRILLED APRU. 19, 1974 DfULL£D IY _AH!B._I_c&R ________ LOGGED 9y_F._P_.v_. _____ _ 

SUMMARY OF BORING----------------------------------

::c I-
OVERALL SAMPLE u SOIL QR ROCK DESCRIPTION > I- WEATHERING -

Lil I.LI .... laJ ,. .. :,,:. l&.I 
2:c,i 

Q. I.LI .,, 0 _, L t9 LI.I RQD !1u l&J LL. l&J LL. >- Fl[LD MID LAeo"A.TO"Y TEaT RE.ULT$• SOIL anu,TA DEICl't1,T ION; LITHOLOGY 
0 0 &.I SO ta 100 ..J .., ~ a: OIi JOINTINGAtEDDINe ANO F'AULTING • AND TE:XTUflt 

I I I I I G IC 0 DEICRl~TIO 

- 9 GB!Yffl:J·! SAND, FILL, 'MP 1/3 OF Rmf. CHANGING TO; _ 
SILTY SA.ND, UNIFOJM, FINE TO VERY FINE, 20-25% MODERATELY PLASTIC -

680 - - FINES, S(J(E ORGANIC, DAMP, MIDIUM mow. 
(SM} 

---
5- -- SANDY SD.T, HJDmATELY PLASTIC, 15-:20!' FINE SAND, VERY SOFT, DAMP, _ 

---
10-

-
-

t/70 - --
15-

---
-

20-
-
-

66o - -
-

25 --
-
--

JO-
- 22 ,,.7 -
-

650 -
35-

- 23 ,,,8 
-
-
-

40-
-

MDlIUM Ell.OWN WI'ni SOME O.RABGE lllOWN, SCME ORGANIC. 
(ML) 

$TI.ff SAND, UNIFOm4:, FINE TO VERY FmE, 15-20';( SLIGHTLY PLASTIC 
FINES, MOIST, MEDIOM 1ROWN. 
(3il) 

SIL'I'I SAND, SAME AS AOOVE. 
(Soi) 

Sn.TY SAND, SAME AS AOOVE. 
(SM) 

Sn.TY SAND, POORLY GRADED, COARSE TO vmY FINE, 15-W Sl.IGHTLY 
PLASTIC FINES, lfE'l';"lJ{EDIUM BROWN, FEW PEBBLES - ONE l l/4 INCH. 
(SM) 

r.RA VELLY SAND, WELL GRADll), VffiY COARSE TO VERY FINE, l 0-15% 
~ONPLASTIC FINES, SA TtJRA TED, MEDIUM BROWN• 
(SW) 

GRAVELLY SAND, GAP GRADED, VERY COARSE TO FINE, 3-5% SLIGHTLY 
PLASTIC FINES, WET, MEDilM BROWN, PEBBLES TO 3/4 INCH. 
(SW) 

...,; 

---
-
-----
-
---
-
-
----
-
---
-
-
--
-
---

- ~, UNIFORM, FINE, LESS THAN 1% NONPLASTIC FINES, MOIST, MEDIUM -

-
45-

-
-
--

50-

GRAYISH BROWN. 
(SP) 

i:RAVELLY SAND, POORLY GRADED, VERY COAF.SE TO FINE, MOSTLY FINE, 
5-10% HONPLASTIC FINES, MOIST, MEDIUM GRAYISH IROWN, PEBBLES TO 
l 1/4 IllCH. 
(SW) 

--
---
-
---- ~, WELL GRADED, COARSE TO FINE, 5-lo,t; SLIGHTLY PLASTIC FINES, _ 

~ MEDillM GRAY BROWN, FEW PEBBLES TO 3/S INCH. -- {SPJ -

-
-
-
-
-

60---
620 ---- -- -

-65 

-
-
-
--

28 ,r2 

49 ,r.3 
100 
n,i"" 11 

~, WELL GRADED, MEDim TO FINE, 3-5% SLIGHTLY PLASTIC FINES, 
WET t Mm TIM GRAY• 
(SPJ 

GRAVELLY SAND, POORLY GRAmD, VERY COARSE TO VERY FINE, 5-lo,t 
SLIGHTLY PLASTIC FINFS,WET, MEDHM GF.AY, PEBBLES TO l/2 INCH, 
MOSTLY SANDSTONE FRAGMENTS. 
(SW) 

END OF BORING AT 65.0 1 

1. FIGURES IK BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 

----
-
-
------
-----

A 2" OD SAMPLE SPOON 12 11 oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • ■2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. ' 
,-6INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .....,. _ __. 
Q'7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3° -&- INDICATES LOCATION OF NATURAL GROJND WATE, 2 
" TABLE. 

4. ~D - ROCK QUALITY DESIGNATION. ~hl'lt. 
5. LJ. INvICATES DEPTH & LENGTH OF NX COiUNG RUN, ~ JiJA 
6. DATUM IS. MEAN SF.A LEVEL 'WJ 

BORillG LOG 9U-

BF.A VER VALLEY POWER STA. TION - UNIT NO. l 
SHIPPINGPORT, PENNS!LVANIA 

DUQUESNE LIGHT CCMPANY 

STONE l WEBSTER ENGINEERING CORPORATION 

~ 11700 - GSK -62 



SH...L o,_i_ 
nugUESNE I IGHT GCMPANY 

SITE BEAVER VALLEY POWER STATION J.0. No. ~1 ... 1 .... 7"""00..__ ___ BORING No. __ 9_1_2 __ 

TYPE OF BORING SPLIT SPOON LOCATION -sLl,IH ... IP .... P_.T_..fliu.Pr..aP.,_.R .... T.,., ...1P ... E:.1,1NNS_._n ....... v ... ANI ...... A.__ ___ , __ _ GROUND ELEV. _7 ___ 1 __ 0__..9'-----
DATE DRILL E O __,M..,A,._.y___._1 .,_, __.1...,,9....,11...,., _____ ORIL LED BY _AM.....,.ERI.......,c,...A ... N ____ _ LO GGEO av __ ....... J-PG.._ ____ _ 

SUMMARY Of BORING-------------------------------------

:c 1--
OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > I- WEATHERING ::c C, w w 1-w AND "' > .... 

3: 0 Q.. ~9 _. w Q. w RQD w LL UJ lJ.. o•u >- FIELD AND LA.BORA.TORY TEST RESULTS; SOI\. STRATA. OESCFtlPT ION; LITHOLOGY 
0 ..Jo..._. I- a:: 0A JOINTINO,BEDDING AND f"AULTING AND TEXTURE O Z.5 SO lS 100 

I I I I I co 

710.9 
710 - -

-
-
-

5 -
-
-

fr. 
C!) 

15 

DE&Cl'tl~TIDNI 

SILTY SAND, TRACE OF GRAVEL TO 1.25 INCH MAXIMUM, UNIFORM, FINE, 
SJ\.ND, 20-30% NONPLASTIC FIITTS, CrnPACT, DAMP, BROWN MO'ITLED WITH 
YELLOW BROWN, ( SM) • 

TOP 7" SILTY SAND, POORLY GRADED, MEDIUM TO FINE, MOSTLY FINE, 
10-15% NONPLASTIC FINES, LOOSE, DAMP, BROWN, (SM). 
BOTI'~ 7" CLAYEY SAND, 25-35% POORLY GRADED, COARSE TO VERY FINE, 

--
-
-

- MO.STLY VERY FINE SAND, SLIGHTLY TO MODERATELY PLASTIC GRAY TO PINK -
-

10 -
CLAY, LOOSE, DAMP, GRAY BROWN, (SC) TRACE OF GRAVEL TO 0.50 INCH 
MAXIMUM IN SAMPLE. 

-

-'JOO - - - CLAYEY SILT, SLIGHTLY PLASTIC, TRACE OF MillIUM TO FINE SAND, FIRM, _ 

-
-
-

15 -
-
-
-
-

20 -
690 - -

-
-
-

25 -

13 ~ 

15 ~ 

BROWN TO GRAY BROWN, (MC). 

SANDY SILT, SLIGHI'LY PLASTIC, 10-15% COARSE TD FINE SAND, FIFt4, 
DARK GRAY. 

SILT, NONPLASTIC, 3-5% COIBSE TO FINE SAND, FIRM_.EROWN, (ML). 

-

-
-
-
-
-

-- 11 ,r GRAVELLY SAND, 15-20% SUBROUNDED GRAVEL TO O. 75 INCH Ml1.XIMUM, POORLY_ 
- GR_4.DED, COARSE TO FINE, MOSTLY FINE, SA.ND, 8-12% NONPLASTIC FIW....S, 

COMPACT, SATURATED, LIGHT BROWN, (SP-SM). --
-JO - -

680 ~ - 21 ~ SANDY GRAVEL, SUBANGlJLAR GRAVEL TO 1. 5 INCH MAXIMUM, J0-40% POORLY _ 

-
-
-

35 -
- 17"' -
-
-

40 -

GRADED, CD1RSE TO FINE, MOSTLY FINE SAND, J-8% NONPLASTIC FINF.S, 
C(}{PACT, SATURATED, LIGHT BROWN, (GP). 

SANDY SILT, NONPLASTIC, 10-15% VERY FINE SAND, FII~, LIGHT BROWN, 
(MS-ML). 

-

--
-

-
--

670 -
-

GRAVELLY SAND, 10-15% SUBROUNDED GRAVEL TO 0.50 INCH MAXIMUM, POORLY_ 
GRADED, COARSE TO FINE, MOSTLY FINE SAND, 8-12',t N'ONPLASTIC FINIB, -

-
-

45 -
-

-
-
-

50 -
6&J - -

-
----
-----
-
-
--
-
-
-
--

28 Jl'i-1 

LOOSE, SATURATED, LIGHT BROWN, {SP-SM). 

GRAVELLY SAND, SIMILAR TO ABOVE. 

GRAVELLY SAND, SIMILAR TO S#9 EXCEPT 15-20% GRAVEL TO LO INCH 
MAXIMUM, (SP-SM). 

END OF BOH.100 A'l' 51. 5 1 

1. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIREil TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
--
-

-
--
-
-
-
---
-
-

---
-
-
---
-
-
--

FIGURES SHOWN OPPOSITE ROCK CORES 0EN0TK r-1r---r-----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF UNDIST~BED SAMPLE. 4 

,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-■--■t---1 
O(7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

, 
J. ~ INDICATES LOCATION OF NATURAL GRO]ND WATEJ l 

T TABLE. 
4 • .!!90 - HOCK. QUALITY DESIGNATION. .t •-hn, 
5. LJ INOICATE3 DEPTH & LENGTH OF NX C0iUNG RUN. 1_ IJ,i_. 
6. DATUM· IS MEAH SF.& LEVEL WJ:/,,1 

OOHING IPG 9l2 
BEAVER VALLE! POWER STATION - UNIT NO. l 

SHIPPINGPORl', PENNSYLVANIA 

DUQUESNE LIGHT COMPANY 

STONE 6, WEBSTER ENGINEEIIING COIIPOIIATION 

A ll700 - GSK - 63 



DUQUF.SNE LIGHT COMPANY SH.!......o,~ 

SITE BEAVER VALLEY POWER STATION J.0. NO. _ll....._7.,,,,00"---- BORING NO. __ 91_3 __ 
TYPE Of BORING SPLIT SPOON LOCATION _ . .,.w ...... r .... r1o1.1t1 .... G ... PC1......,R'l' ... ,......,._r .... ENN ....... 'iY ...... llf ... A ... NJ ........ o ______ _ GROUND ELEV. _z .... 25.....,..6.__ __ 
DATE DRILLED APRIL JO. 1974 DRILLED IY _,AMERI._...,c_AN ____ _ LOGGfO BY JDG 
SUMMARY OF BORING-----------------------------

OVERALL 
> I- :c .... WEATHERING 
I.LI w ._ w AND _, L&.I Q. w RQD w LL UJ LL 

0 0 Z.5 So l5 100 

I I I I I 

i72S.6 

-
-
-

-
5-

720 - -
-
-
-

10 -
-
-
-
-

lS -

SAMPLE u SOIL OR ROCK DESCRIPTION 
::x: C> .,, :> w 

~ 0 D.. ~9 o•u >- F IELO AND LA~Oftll. TORY TE& T AE1iUL TS; IIOIL STRATA OESCRIPT ION; LITHOLOGY ...JDW I- Q: OR JOINTING,8EDOING 1t,.NO F'AULTING AND TEXTUl'IE 
tO « C) 01:&C .. IPTIONI 

-....-----------------------------------10 

19 ~ 

12 "5 

SILTY SAND, UNIFORM, VERY FINE, SAND, 30-40% NONPLASTIC FINES, 
LOOSE, DAMP, BROWN, ( SM) • 

CLAYEY SAND, POORLY GRADED, COARSE TO VERY FINE, MOSTLY VERY FINE, 
SAND, 10-15% NONPLASTIC FINES, 15-25% MODERATELY PLASTIC FINES, 
DAMP, COMPACT, BROWN, (0.111 LAYERS OF YELLOW AND GRE.~ CLAY, 
ALTERNATING WITH 0.11 -0.) 1 SILTY SAND, (SM-SC). 

-
-
-

-
-

. -TOP 4" SILTY SAND UNIFORM, VERY FINE SAND, 25-JO% 3LIGIITLY PLJ.STIC 
FINES, COMP,i.CT, MOIST, BROWN, (SM). -
BOTTOM 12'1 - SAND, GAP GRADED MEDIUM 1\ND VERY FINE, MO;:)'TLY VERY FINE, -
3-5% NONPLASTIC FINF.S, COMPACT, DAMP, LIGHT BHOWN, (SP) TRACE OF -
MEDIUM SAND. --710 - TOP 7" SILTY SAND, UNIFOR-1, VERY FINE SAND, 15-20% NONPLASTIC FINES, -

- 8-12% MODERATELY PL.:.STIC FINE.S, LOOSE, DAMP BROWN WITH GRAY -
CLAY, (SM). -- BOTTOM 11" - SAND, UNIFORM, VERY FINE SAND, J-8% NONPLASTIC FINES, -

- LOOSE, DAMP, BROWN. TRACE OF BROKEN GRAVEL FRAGMENTS TO 0.75 INCH -
20 - MAXIMUM IN SHOE, (SP) • _ 

700 ~ 25 

30 

35 

iJJ 

45 

-
-
-
--
-
-

-
--
-
-
-
--
-
-
-
--
-
-
-
---
-

50 ~ 

25 ~ 

22 ~ 
44 ,ro 

SANDY GRAVEL, ANGULAR GRAVEL TO 1. 5 INCH MAXIMUM, POORLY GRADED, 
COARSE TO FINE, MOSTLY FIN~ SAND, J-8% SLIGHTLY PLASTIC FINES, 
VERY DENSE, MOIST, LIGIIT BROWN, (GP). 

SANDY GRAVEL, SAME AS ABOVE, (GP). 

SANDY GRAVEL, ANGULAR GRAVEL TO 1.25 INCH MAXIMUM, 25-35% POORLY 
GRADED, COARSE TO FINE, MOSTLY FINE, SAND, J-8% NONPLASTIC FINES, 
COMP ,tCT, DAMP, LIGHT YELLOW BROWN, (GP) • 

GRAVELLY SAND, 10-15% .:.1JBROUNDED GRAVEL TO 1.0 INCH MAilMUM, 
POORLY GRADED, COARSE TO FINE, MOSTLY FINE, ~AND, 5-8% NONPL,STIC 
IFINES, COMPACT, SATURATED, LIGHT BROWN, {SP). 

lsr ATl'EMPT - NO IID::OVERY - 1.41 PIECE OF GRAVEL LODGED IN SHOE. 

GRAVELLY SAND, 10-15% ANGULAR TO SUBROUNDED GRAVEL TO 1.25 INCH 
MAXIMUM, POORLY GRADED, COARSE TO FINE, MOSfLY FINE SAND, 1-3% 
NONPLASTIC FINES, DENSE, DAMP, LIGHT BROWN, (SP). 

NO RffiOVERY. 

GRAVELLY SAND - SAME AS SAMPLE #10 EXCEPT 30-40% GRAVEL TO 1. 0 

-
-
-
--
-
-
--
-
-
-

-
-
-
-

-
-
-
-
---
-

- INCH MAXIMUM, (SP). -
- SANDY GRAVEL, ANGULAR TO SUBROUNDED GRAVEL TO 0.80 INCH MAXIMUM -

98 ~~ '}6:..40% POORLY GRADED, COARSE TO FINE, MOSTLY FINE, SAND, 3-8% -50 -
- ... ..1.._; NONPLASTIC FINES, VERY DENSE, MOI0'T, GRAY BROW, MOTTLED WITH BROYN _ 
-t---------11-----t-----11iAND ORANGE BKJ\,'•, (GP) • 1 -
- Ji.ND OF B'.>RING AT 51.5, -

55 ----
-----
--
-
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIREJ TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
-
---
-
-
--
-
-
-

·--
-
-
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE F"""'lr---..------------------------
THE PERCENT OF CORE RECOVERE~. 

2. 12 INDICATES LOCATION OF UNDIST~BED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH KO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

, 
3 ■ --&- INDICATES LOCATION OF NATURAL GROJND WATEf l 

.. TABLE. 
4. JigD - ROCK QUALITY DESIGNATION. 
5 ■ LJ INDICATES DEPTH & LENGTH OF NX COiUNG RTJN. I i.1, 
6. DATUM IS MEAN SEA LEVEL ~(.£ 

OORING LOG tl3 

BF.AVER VALLEY POWER STATION - UNIT N(). 1 

SHIPPINGPORI', PENNSYLVANIA 

DUQUESNE.LIGHT COMPANY 

STONE~ ft■STER ENGINIEEIIIN8 COIIPOIIATION A 11700 - GSK - 64 



DUQUESNE LIGHT COMPANY SH...l... OFi.. 

SITE BEAVER VALLEY POWER STATION J.O. NO. 11700 BORING No. _ _.._914__.__ 
TYPE or BORING SPLIT SPOON LOCATION SHIPPINGPORT, PENNSYLVANIA GROUND ELEV. ------
DATE DRILLED AFBJI JO, 1974 DRILLED BY AMERICAN LOGGED BY __ _..r,..oc; _____ _ 

SUMMARY OF BORING------------------------------------

X I-
OVERALL SAMPLE 

> t- WEATHERING 
w w I- w "'ND U) :> w 
_,J uJ n. w RQD 3 0 Q_ 

L&.I LL. l&.I LL. o•U r 
a O Z.5 so 15 1(10 -'ow ~ 

I I I I I 
ID 0: 

- 14 l 

-
-

5 -

-
-
-

10 -
-

-

15 - 55 "4 
-
-
-

20 -

-

25 -
31 ~ 

-
-
-

30 -
58 ~ 

-
--

J5 -
53 ~ 

-
-
-
-

40 -
63 ~ 

-
-
-

45 --
-

50 - 32 '1i 
-
-
-
-

55 -
--
----
-
-
---
-
--

u 
X CJ 

~9 a: 
C) 

SOIL OR ROCK DESCRIPTION 

FIELD AND LA.BOP.A.TORY TEST RESULTS; 
OR JOINTINCI.B-EDDING ANO FAULTING 

SOIL STRATA. 0ESCFIIPT ION; LITHOLOGY 
,._NO TEXTURE: 

OEaCl'IIP,TIOM& 

SILTY SAND, MOSTLY UNIFORM, VERY FINE, 20-25% SLIGHTLY PLASTIC 
FINES, SOME ORGANIC, DAMP, MEDIUM BROWN YITH .'.lJME GRAY, l 1/ 4" 
SLAG PEBBLE, (:'}-1), 

-
-
-

SILTY SAND, MOSTLY UNIFORM, FINE TO VERY FINE, 10-15% NONPL,\STIC 
FINES, DAMP, MEDIUM BROWN WITH 3JME BLACK, CONTAINS ROOT AND TWIG -
FRAGMENTS, ( ,'.},{). 

SILTY SAND, WELL GRADED, COARSE TO FINE, 10-15% NONPLJ.STIC FINES, 
DJ\MP, MEDIUM BROWN WITH .'.llME GRAY AND BLACK, ( ~1). 

GHAVELLY SAND, KOH.LY GRADED, VERY COARSE TD VERY FINZ, 15-20% 
NONPLASTIC FINES, DAMP, MEDIUM BROWN, LAYERS OF VARIED SILT AT 
TOP OF RlJN, PEBBLES TO 1 11 , (SP-SM). 

SAND, WELL GRADF..D, COARSE TO v:::NE, 3-5% NONPL1STIC FINES, s,·Jm 
LIGHT TO MEDIUM BROWN, FEW PEBBLES TO J/4", (SP). 

-
--
-
-
-
--
-

-
-
-

SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, DAMP, MEDIUM BROWN'; 
FEW PEBBLES TO 3/ 4" , (SP) • -

-

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 1-3% NONPL,-i.STIC FINES, -
MOIST, MEDIUM TO DARK BROWN, PEBBLES TO 1/211 , MOSTLY SANDSTONE -
FRAGMENTS, PI.&:E OF WEATHERED GRAY SANDSTONci: AT OOTTOM OF RUN, (SP}._ 

GRAVELLY SAND, S,'\ME AS ABOVE, PEBBLZS TO 1 1/411 , (SF). 

GRAVELLY SAND: SAME AS AOOVE, (SP) 

SAND, UNIFORM, FINE, 5-10% NONPLASTIC FINES, MOI~'T, MEDIUM BROWN 
TOP 1/3 OF RUN, (SP-SM), CHANGING TO SAND, WELL GRADED, COARSE TO 
FINE, LESS THAN 1% NONPLASTIG FINES, MOIST, MEDIUM BROWN, PEBBLES 
TO 1/2". 

-
-
---
-

--
-
-
-
--
-

-

SAND, UNIFORM, FINE, 5-10% NONPLASTIG FINES, WET, MEDIUM BROWN, (SP)-:-

-
ffiD OF IDRING AT 50.0 1 

-
--
-

--
-
-
-
--
-
-
--

1. FIGURES IM BLOW OR RECOVERY COL1MN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREil TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE i>ISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTK r-,r---r----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF tTNDIST~BED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. __ ___. 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

). -&- INDICATES LOCATION OF NATURAL GROJND WATEli l 
"' TABLE. 

4. ,!i9D - ROCK QUALITY DESIGNATION. ~ 
5- 11 INJ)ICATE3 DEPTH & LENGTH OF NX coaING RUN. I 
6. DATlJM- IS MEAN SEA LEVEL 

_,,_ 

OORING 100 9]/4 

BEAVER VALLE! POWER STATION - UNIT NO. 1 

SHIPPINGPORT, PDINSILVANIA 

OOQUESHE LIGHT COMP.ANY 

STONE & WEISTER ENGINEEIIINI CORPORATION 

~ 11700 - GSK - 65 



(,) 

SH..lo,~ 
WOIWW l IGW COW tR 

SITE B~UR VALI&r lOgR 8!.tTIOI J.O. NO. 11700 BORING NO . ........ 9 ... 15 __ 
TYPE Of BORING SPLIT SJIOOa LOCATION--------------- GROUND ELEV. _'_68_6 __ .a_t __ _ 
DATE DRILLED JUD 7, 1974 DRILLED IY AMIRICil' LOGGED IY __ D __ .1 ...... _P __ • ___ _ 

SUMMARY Of' BORING-----------------------------------

::c I-
OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > I- WEATHERING -l: C) Lu laJ .... l&J AND V, :> w 

~ LaJ G. ~9 .J lLI RQD :r.,8 
la.I LL UJ LL g lA.I 

)- FIELD ANO LA&o"ATOAY TE•T A£1ULTS; SOIL, STRATA DEICFttfl'T ION; LITHOLOGY 
0 O LS 59 15 100 ~ a: Oft JOINTINCl~IIEDDING .!IINO F"t.ULTING AND T£XTUPI!. 

I I I I I CD «. t, D£&Cfll.li-TIO & 

Lt!>L Q 

- -
- -
- -
- -

5 - ,,., --
ll)DBRAT!'LY PLASTIC t 6-1°' VIR! l'IRB SAID, DJ.BK BROVR9 

-s ., 
680 - - -- -- -

10 - -- 9 '2" SILTY SAID, UNIFOIII, VERr nn, 15~ ll>DERA'?BLY PLASTIC J'IIES, DAii - BROWif. -- (SM) -- -
15 - -,r - UlfiPOBM, nu, LISS TBllf 3% MEDIUM ilD COARSE S.AlfD, 5-7% Pins-; 670 - 11 Yim., - YELLOWISH :BROWW. -- (SP) -- -
20 - -,: - 4 2!•41B: wm, UHIFORM, VER!' PIKE, 8-1~ SLIGHTLY '1'0 IIJDERA'1'ELY PLASTIC - Pil&'S, llLLOWISH BBOWR. - {SC) 

-
25 - II'; - 6 SIMILAR TO SS 14• 660 -·---- CLAYEI SAHD, -

-
-

30 - '6" - 37 gIUVEIJ,I SAID, POOM.Y GP.ADED, Pin TO CO.ABSE, MOSTLY MEDIUM AlfD - COARSE, 10-15% GRAVEL TO i. 9 OOH MUDWM, 4-6% FINES, LIGHT BROWN. - (SP) 
-

35 - '7" - too:PORM, FINE, LESS THAN 4'/. MEDIUM SA.RD, 3~ FINES, LIGHT 650 - 27 §!Im, - BROWN. - (SP) 
-

40 - '8' - 22 blfil, SIMILAR TO ABOVE EIOEPT Sj)Q'LE OOlff.A.IBS 8-1~ GRAVEL TO 2.0 - IICH MilIMUM. -
-

4S -
~ -

640 - 21 :i: omr GRAVEL, POOm.Y GRADED TO 1. 9 IIr;H HllIMIJM, 10-15% PIH! '1'0 - COARSE SAND, 4-6'/, J'INES,, LIGFI' BJKOOf. - (GP) 
-

so - ,ro - 24 ~ A'al'N ORA.VIL ' POORLY GRADED TO 1.75 IIEH MilIMUH, 12-18%, FINE TO 
00.&.RSE SJ.ND, )l)STLY FIR!, 3-7% PIUS, I.lk;HT YELLOWISH BROWI. - (GP} -

-
55 - ~ - 58 e-j UNIFORM, 1'IRE, LmS THAN 4' MED!UM ilD COA..RSE SAND, 8,..1_2% 

6,30 - - EL TO 2.0 I~H MAIIMUM, LESS !HAN 5% nus, BLUEISH GRAY, 
(SP) --

60 -
"8 ~ 

~~ UHIPORM, PINE, 4-6% MKDIDM SAID, 6-1()%: Gf.AVEL TO 1.75 IBCH 
- 111 • - .. -, 2-.1$ nm, BLUEISH ORA.I. (SP) 

- 100/2..M._ BLUE SHALE PRAGM!HTS AT BOTTOM OF SHOE 

- ,.., 
DD 07 BOR!lll AT 6.2.4• --

-
-
-
--

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12n OR THE DISTANCE SHOWN .• 

-
-
---
-
-
--
-
-
-
---
-
-
---
-
-
---
-
-
--------
-
------
-----
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOT& --------------------------1 
THE PERCENT OF CORE RECOVEREJ. 

2. ■2 INDICATES LOCATION OF UNDIST'.JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t---t-------t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 

3. ~ INDICATES LOCATION OF NATURAL GROJND WATEl 2 
.. TABLE. 

4. ~D - ROCK QUALITY DESIGNATION. 
5. Ll 1NuICATE3 DEPTH & LENGTH OF NX COiUNG RUN, t }''I, 
6. DATUM IS MiAI SEA LEVEL . ~ [) 

BORING LOO 915 

BU.VER VALLE!' POWER S'l'A!IOII - UNIT BO. 1 

SBIPPI!EPOR'l', PDI.ISYLVANIA 

DtJQUESRE LIGHT OOMPilI 

STONE~ WEBSTER ENGINEERING COllflOflATION 

A 11700 - GSK -66 

j 

'I 



) ) 

PP9IW'··cnm PGBT COMPANY 
SH_:L o,--1. 

SITE BB.lvtB. "t!·I,R PO)iB STJ.TIOR J.O. NO. 11700 BORING NO. _9_1_6 __ 
4- . ,., .-- ' z.. 

TYPE OF BORING SPLIT SRX>ll LOCATION _______________ GROUND ELEV. --~=~=2 __ _ 

DATE DRILLED JUD 7, 1974 DRILLED IY AMDlICO LOGGED 9y _D_.F_._P_. ____ _ 

SUMMARY Of BORING-----------------------------------

OVERALL 
WEATHERING 

AND 

SAMPLE u 
a----.-----1 -

l: C, 
SOIL OR ROCK DESCRIPTION J: 1-..... w 

0.. L&J 
Wu. 
0 

RQD 
o Z.S so Tl 100 

~9 
0: 
c., 

FIELD MID I.A&OIV,TOAY TEST RESULT$• 
OR JOINTING.&EDDING ANO r,.UI..TlNG 1 

DE&C .. lf'TIONll 

&01 L STRATA OESC~tPT ION; LITHOLOGY 
/t\ND TEXTURE 

I I I I I 

686.2 
-
-
-
-

5-
680 - -

-
-
-

10-
-
-
-
-

15 -

fir MODIR.\TILY PLAS!IC, 8-1~ URI FID s.um, Dill'. lllOWll. 

SILff §'IP: lJRlPOll(, VERY PIii&, 10-15~ MODDlATIU PLASTIC FIIES, 
DARI: IB<MI. 
(SJI) 

---
---

. -
-

--
-
-
--

6?0 - -
-

§YI!, OltirORM, FDE, )-5~ UDitll AID COARSB SAID, 4~ FD&S, "Yll!l'.T."'!f:!-

ISB lmOWI. -
-
-

20-
- 5 -
-
-

25-

(SP) 

QI,Affl syn, UIIFORM, rm TO VF.Rt :rm, ~ MODEIU.TELI PLASTIC 
FIRIS, IILLOWISR 11tOWR. 
(SC) 

----
-
----.W) - - 13 S&IDI (IAYJL, POORLY GRADED TO 2.5 IBCS MillMtll, 8-1~ FIR 'l'O -

COARSE SAID, MOSTLY ,m,. ~ SLIGHTLY IO MODERA'l'ELI PLASTIC nlES, -
-
-

30 ---
-
-

35 -

fllOWlf. 
(GP) 

~ POORLY <IW>BD,rm TO Mm>I1JI, 10-lZC, CIU.VEL 'fO l .9 DICB 
iilliMl:11, 4-7'!, FIRES, DARI lllall. 
(SP) 

----
-
-
--

650 - - 28 ~ POORLY GRIDED, rm TO MEDI11(, 6-9% CIU.VEL 'fO 0.9 DICH Mil , 
- )...6J FIIES, Dill lltOWI(. -

- (SP) -- -
40 -

- 18 Pa -
lf0 Rll:OWRY -- -- -- -

45 - -
640 ,_ - 42 §Am, UllIPOIII, :rm, 4-7'J, M!Ditll sum, 5-7% SLIGHTLY PLASTIC FIBS, -- DARI EROWlf. -

- (SP) -
- -

so - -- 52 ~ lJIIPORM, PID, 4~ NEDI111 SAID, LESS 'ftWI lS GRAVEL !O 2.0 -
INCH KUDllll, LISS 'ffWf 5j FIRFS, ll.UBISH GR!?. --

-
55 --630 - --

-
60 ----

-
0, -

620 - -
-
-
--

52 

85 

100 13 
.,, Ii;• 

(SP) 

MJm. Ullll"OBM, ,m, 3-5% NIDDII AID <JJARSB SOD, 2-1$ rnms, 
IUEISB ClilY. 
(SP) 

.a.I!, SlH:n.AR TOSS #11. 

- 01' :OORIIG AT 64.8' 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING JO" REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 121• OR THE DISTANCE SHOWN. 

-----
--
----
-
---
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,.....---,---------------------1 
THE PERCENT OF CORE RECOVERED. -

2. 12 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,6 INDICATES· LOCATION OF SPLIT-SPOON SAMPLE • .....,. _ ___. 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 11---WITH HO RECOVERY. . • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3• -&. INDICATES LOCATION OF NATURAL GROJND WATE1 t 
1' TABLE. 

4. JWD - ROCK QUALITY DESIGNATION. I/ 

5. LJ INDICATES DEPTH & LENGTH OF NX COi.UNG RUN ~ Li 1 
6. DATUM IS WAV SEA LEVEL - ltZ,1,, 

DJRDIG LOG 916 

BD.VIR V.W.II POWBR S'l"ATIOI - Ulrt IO. l 

SHIPPilfGPORT, l'EDSILVUIA. 

DtJQl)'ISII LICIIT COO'il! 

STONE l WEBSTER ENGINEEIIINI COIIPOIIATION A . 11700 - OSI - 67 

I 

,I 

'I 



) ) 
/ 

) 

DUQUESNE LIGHT COMPANY SH_L Of_l_ 

SITE BEAVER VALLEY POWER STATION J.O. NO. 11700 BORING No. TH-1 
TYPE Of BORING SPLIT SPOON LOCATION __ .,;;;S;H;:;::IP~P-=IN:.:.;G::::P..;;.O;;;,;RT:.i,~PENN=:;SYL=.:.V.::;:;:AN:.:.:IA~---- GROUND ELEV. 675.9 
OATE DRILLED MARCH 29-30, 1974 DRILLED BY ....:::AMER=~ICAN=---- LOGGED BY J.E.F. 
SUMMARY OF BORING-----------------------------------

.XI-
OVERALL SAMPLE u· SOIL OR ROCK DESCRIPTION > ~ WEATHERING -

la.I w ~w AND Cl) ;:,,. la.I 
3: C, 

..J L&J a.w RQD :I 0 IL ~9 w I.I. ~u. o•U >- FIELD AND LAe.ORATORY TE&T R~'iULTS; &OIi. $.TA-,TA DESCFUPT ION; LlTHOLOGY 
0 .. O t.S SO lS 100 Jo IA.I t- a: OR JOINTINGNSEDDING ANO rAULTING _.,ND T£ )(TUii\£ 

I I I I I Ill 0: (!) DEIC"-IPTIO I 

675.9 
-

-
5-

670 - ----
10-

-
-
--

15-
6€/J -- -

-
-
-

20-
- 135 ,r 
-
-
-

25-
650 --···- - 12 ~ -

-
-

30-
-
-
-
-

640 - - 21 -
-
-
-
.... 
-
-

630 -- ·---
45-

- 27 ~ 
-
-

50-
-· 23 --

-
6o-

--
-
---
-
-
--

---
---
-
..,. 
--NO Rl!X:;OVERY -

SILTY SAND, WIDELY GRADED, MEOIUM TO FINE, MOSTLY FINE, 10-20.( -
NONPLASTIC FINES, LOOSE, MOISf, DARK BROWN. -
(SM) --
SU.TY SAND, UNIFORM, FDIE, 15-~ NONPLA.STIC FINES, LOOSE, DAMP, _ 
DARK BROWN. -(SM) -

-
SU.TY SAND, WIDELY GRADED, 10-15% ANGULAR GRAVEL TO 0.8 DJCH MAX- -
lMUM, COARSE TO FINE SAND, MOSTLY FINE, 15-2o,t; NONPLA.STIC FilIBS, -
VERY DENSE, DAMP, GREENISH BROWN. _ 
(SM) -

-
GRAVELLY SAND, WIDELY GRADED, 15-25% ANGULAR TO ROUNDED GRAVEL TO -
1.0 1NCH MAX.IlflJM, COARSE TO FINE SAND, MOSTLY FINE, 5-1°" NONPLASTIG-
FINES, CO?;{PACT, SATURATED, DARK BROWN. _ 
(SP) -

-
~, POORLY GRADED, 3-8% SUEROIDIDED GRAVEL TO O. 7 INCH MAXIMUM• -
COARSE TO FINE SAND, MOSTLY MEDIUM, 1-5% NONPLASTIC FINES, COOACT; -
DARK BROWN. -
(SP) _ 

-TOP 14 INCHES: ~' UNIFORM, MEDIUM, CCMPACT, BROWN. (WASH?) 
(SP) -
BOTTOrr 4 INCHES: SILTY SAND, WIDELY GRADED, 3-8% ROUNDED GRAVEL TO -
0.8 INCH MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 10-15% NONPLASTI~ 
IFINES, COMPACT, MEDIUM BROWN. _ 
(SM) -
2!Jm., POORLY GRADED, MEDIUM TO FINE, MOSTLY FINE, 1-5% NONPLASTIC -
li'INF.s, CCMPACT, MEDIUM BROWN. -
(SP) -

-
--~' SAME AS BS. #8. 

(SP) -
-
--
-

~• SAME AS SS #8. --

---
---------

1. FIGURES IN BLOW OR RECOVERY COLtJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIREiJ TO DRIVE 
A 2" OD SAMPLE SPOON 1211 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,---,r--------------------...J 
THE PERCENT OF CORE RECOVERED. 

2. ■2INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .....,._~ 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3. ~ INDICATES LOCATION OF NATURAL GROJND WATER t 
. TABLE. 

4. ,B.9D - ROCK QUALITY DESIGNATION. fl ~~ ~ 
5. lj. INDICATES DEPTH & LENGTH OF NX COiUNG RTJN 1 '~6il_ 
6. DATUM 1 S MF.AN SF.A LEVEL .P...fI 

BORING LOG TH-1 

BEA VER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT, PBNNSYL VANIA 

DUQUF.sNE LIGHT CCMPANY 

STONE l WEBSTER ENGINEERING CORPORATION A 11700 - GSK - 4 

I 



DUQUESNE hIGHI COOAHI SH.Lo,_!_ 

SITE BEAVER VALLEY POWER STATION J.0. NO. 11700 BORING NO. 'ffl-2 
TYPE OF BORING SPLIT SPOOB LOCATION SHIPPINGPORT. PWSYLYANIA GROUND ELEV. 676.S ___ _ 
OATE ORtLLED MARCH JO-APRIL 2.1974 DRILLED BY AMERICAN LOGGED BY _ __,;J;..;::•=E=.P=•----

.SUMMARY OF BORING------------------------------------

:c OVERALL SAMPLE u SOIL OR ROCK DESCRIPTlON > I- WEATHERING -~ I- :c C) L&J L&I Q. w "'-ND fl) ::,: w 
...I L&I CL ,9 L&J lLf RQD !18 l.&J LL >- FIELD A.ND LA80RATOR't' TE.ST RE1ULTS; 501\. $TAIITA DE.ICRIP"T ION; LITH()L.OGY C LL o 2.1 50 U 100 ..J L,J I- D: OR JOINTINGi,:.BEOOING AMO F",\ULTING AND T EXTIJl'tE 

I I I I I m II: 0 

676.5 

-
-
-
-

5-
-&70 -- -
-
-10 _ 

--
-
-

15 -

Dt5C"ll"TIO I 

NO RECOVERY 

NO RECOVJm.Y 

SILTI SAND, WIDELY GRADED, MIDIUM TO FINE, MOSTLY FINE, 15-~ 
NONPLASTIC FINES, VERY LOOSE, SATURATED~ DARK BROWN, MANY WOOD 
PIECES, FEW CLAY POCKETS. 
(SM) . 

-
-
----
-------

66a --- - ORGANIC Sll.T,. NONPLASTIC, 20-JCl',C. FINE SAND, VERY SOFT, BliACK, OILY_ 
-
-

SMELL, ROOTS AND FIBERS. _ 
(OL) -- -20- --

- 13 ~ SANDY GRAVEL, POORLY GRADED, ANGULAR TO ROmIDED TO l. l IllCH MAXD«Jl!I 
25-35% COARSE TO FINE SAND, 5-lo,l NONPLASTIC FINES, COMPACT, BLACK _ 

-
-

25 -
-
-
-
-

JO --

19 91'6 

AND BROWN, OILY SMl!L1. 
(GP) 

SANDY GR.A VEL, SlMILAR TO SS #5, EXCEPT NO m..ACK OB. ,Oil.Y SMELL. fop) 

-
-----
--
-- 12 ~ ~' POORLY GRADED, 5-10% ROUNDID GRAVEL TO 0.8 IWJH MAXIMUM,. 

COARSE TO FINE SAND, MOSTLY FINE, 1-5% NONPIASTIC FINES, CCJ,!pACT, _ 
-
-

35 -
-640 - -
-
-

40 -
- 17 ,: -
-
-

DARK BROWN. 
(SP) 

NO RECOVERY 
GRAVELLY SAND, SIMILlR TOSS 117, EXCEPT 10-20% ROUNDED GRAVEL 
TO O. 9 INCH MAXOOJM. 
(SP) 

Sil.TI SAND, UNIFORM, FINE, 15-20'.' NONPLASTIC FINES, CCMPACT, 
LIGHT BROWN. 
(SM) 

-
---
-
-
----
-
-

45 --
25 ~ ~, WW. GRADED, COARSE TO FINE, 3-13% NONPLA.STIC FINES, C04PACT;-

DARK BROWN. -- (SW) --
-

50 -
-
-
-
-

-
-

60-
-
-
-
---
-
-
--

30 ~ SAND, SAME AS SS #1 l • 
Tsw1' 

TOP 8 INCHES: §!ml, SA.ME AS SS #11. 
(SW) 

BOTTCM 2 INCHES: LIGHT GRAY SHALE, HIGHLY 'WFATHERED. 

END OF BORING AT 56.7 1 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DEMOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIREi) TO DRIVE 

-
---
-
----
-
---
-
-
---
----

A 2" OD SAMPLE SPOON 12 11 OR THE 11ISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,---,,---------------------1 
THE PERCENT OF CORE RECOVEREJ. 

2. ■2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
~6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ~-----1 

□VINDICATES LOCATION OF SAMPLING ATTEMPT 
WI TH NO RECOVERY. J 

SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • .L INDICATES LOCATION OF NATURAL GROJND WATEJ l 
~ TABLE. 

4. Ji.9D - ROCK QUALITY DESIGNATION. ·--
5'. 1J. INDICATES DEPTH & LENGTH OF NX COiUNG RlJN. i/1 A,I 
6. DATUM IS MF.AN SEA LEVEL ffM,, 

OORDlG LOG TH-2 

BEA.vm VALLEY POWER STATION - UNIT HO. l 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT CCMPABY 

STONE l WEISTER ENGINEEfllNG COIIPORATtON 
~ ll 700 - GSK - 5 



) ) 

DUQUESNE LIGHT CCHPANY SH.!-.OF2-

SITE BEAVER VALLEY PQWER STATION J.0. NO. 11700 BORING NO. 'l'H-3 
TYPE OF' BORING SPLIT SPOON LOCATION __ SH_IP_PIH_GPO_R_T_,_P_ENN_SYL_V._ll_IA _____ GROUND ELEV._6....,76.,. • .._7 __ _ 

DATE DRILLED MARCH 30. 1974 DRILLED av AMERICAN LOGGED 9y_F_._P_.v_. ____ ...__ 

SUMMARY Of BORING-----------------------------------

X ,-
OVER~LL SAMPLE > I- Wr.A THERI NG 

la.I L&J ,t- ta.I AND co ~ w 
_J LIJ Q. UJ RQD ~,e .. 
ta.I La. w LL. 0 Ill >-

0 OUSOlSIOO i{ a: I-

I I I t I 

-
- 104 ,-,r 
-
-

5-
-

0 -
~ C) 

t9 a:. 
<:> 

SOIL QR RQCK DESC RIPTlON 

FIELD i\NO LA80f'ATO"'t TE&T RE•ULTS; 
0A JOINTING~ltl>DING AIIID f"AULTING 

SOI 1. STRATA OESCRIPT ION• LITKOLOGY 
ANO TEXTURE DE&Cllll'TIO 

GRAVELLY SAND, POORLY GRADED, COARSE TO VERY FIBE, DAMP, KIDitH 
mowN, PEBBLES TO l 1/2 IMCH (FILL), 3-5% lmPLA.STIC FIKES. 
(SP) 

-
-
--

670 - 18~ 
g&VELLY SAND, POORLY GRADED, COARSE TO VERY FINE, 5-lo,g M'ONPLASTJ;C. 
FINES, WET, MIDIOM BROWN, FEW PEBBLES TO l INCH. _ 
(SP) - -- ..., 

- -
10- -- SILTY SAND. UNIFORM, FnrE TO vmr FINE, 10-15% trONPLASTIC FINl3, ---

MEDilM IROWN, TRA.CE OF COAL. 
(SM) -

-- -
15 - --

660 - - SANDY SILT. MODERATELY PLlSTIC, 15-20)( VERY FIRE SA.ND, VERY SOFT, -
WET t DARK GRA.Y TO BLACK, HIGH COAL CONTENT. ---

20-
--
-
-

25 --
650 ---- -

--
.30 -

-
10,: -

-
-

35 -
-
-
-
-

40-
-
-
-
-

-

(MLJ -
--NO RECOVERY. --

Sn.TY SAND, WIDELY GRADED, COARSE TO VERY FINE, 10-15% SLIGHTLY '.00 _ 
MODERATELY PLASTIC FINES, WET, DARK GRAY CHANGING TO MEDitM GRAY. _ 
(SM) -

SANDY GRAVEL, WIDELY GRADED,COARSE TO VERY FINE, 5-10% SLIGHTLY ':.:..t -
PLASTIC FINE.S, WET, MEDICH GRA.Y-BROWN, PEBBLES TO l 1/4 INCH. -
(GP) -

-
8'IDY GRAVEL, GAP GRADED, COARSE TO FINE, 1-3% NOHPLASTIC PDIFS, -
WET, MID IUM BROWN, PEBBLES TO l INCH• -
(GP) -

NO RECOVERY. 

§U!!, UND'ORM, MEDIUM TO FINE, L&SS THA.H 1% HONPLlSTIO FINF.s, 
MOIST, MEDIUM BROWN. 
(SP) 

--------GRAVELLY SAND, UNil'OHM, COA.RSE TO MIDIUM, LESS THAN 1% HONPLASTIC _ 
FINES, WET, M.FDIUM GRAY-BROO. 
(SP) --

-
~, POORLY GRADED, COA.RSE TO FINE, MOSTLY FDIE, 1-3% HONPLASTIC-
FIHES, SATURATED, MEDitM BROWN, FEW PEBBLES TO 1/2 INCH. -

630- - 31 ~ 
(SP) -

- -- -so- GRAVELLY SAND. WELL GRADEi, COARSE ro :rm, 1-3% NOBPLASTIC r,N--. 
WETt MEDitM BROWN, PEBBLES TO 1/2 INCH. _ -

- <~, ---
55 --

§!IQ, UNIFORM, MEDIUM TO FINE, LESS THAli 1% NONPI.a\STIC FIRS, 
WET, MEJrm,f BROWN, 1/2 INCH GRAY CLAY SF.AM HEAR OOTTCM OF RUH. 

----620 441'4 r----+---+------1-__;s;....-1, __ --1~--
l 0010• 

TOP OF ROCK AT 57!_<'.)~-----------

60 - END OF OORING AT 58.0 1 

---
-----
-
--

l. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
ll+O LB HAMMER FALLING 30" REQUIRED TO DRIVE 

------------
A 2" OD SAMPLE SPOON 12" Off THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE M--,r--------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • 12 INDICATES LOCATION OF UNDIST:JRBED SAMPLE. 4 
, 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .,....._---t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLB 
NUMBER. 

3 • .,&. INDICATES LOCATION OF NATURAL GRO'.JND WATE1 l 
.. TABLE. 

4.~ !!9D - ROCK QUALITY DESIGNATION. /A,,,._ -
5·_- 1..J. INuICATES DEPTH & LENGTH OF NX COiUNG RUN, I i~j~ 
6. DATUM IS M&N SEA LEVEL r"IJ 

, 

B1BDTG I,00 TB.3 

BEA.VER VALLEY POWER STATION - UNIT KO. l 
SHIPPIIGPORT, PEHISIIAJABLl . 

DUQUDE LIGHT CCNPANI 

STONE g WEISTER ENGINEEIIING CORPORATION 

A 11700 - GSK - 6 



) ) ) 

DUQUESNE LIGHT C{MPANY SH_!_ or_l_ 

SITE BEAVER VAU,RY POWER STATION J.0. NO. 11700 BORING No. TH-4 
TYPE OF BORING SPLIT SPOON LOCATION _sH_,IP.......,P.,.IN ... GP ... O=R=T .... __ P __ E=NN ... sn. ___ v._,'.AN...,IA.....,. _____ GROUND ELEV. 676.Q 
OAT£ DRILLED APRIL 10-11. 19'74 DRILLED BY AMmICAN LOGGED BY J.P.D./F.P.V. 

SUMMARY OF BORING-----------------------------------

x.,_ OVERALL SAMPLE u SOIL QR RQCK DESCRIPTION > ~ WEATHERING -
I.LI UJ t- I.LI ~ND :> la.I :t: "' Q. la.I ., 0 ~9 _. LaJ RQD 3:1u L 
w u. II.I LI. 9 La.I 

~ FIEL0 ANO LABOI\ATORY TE&T RE•ULTS· 1011.. ITIATA OUCFtlPT ION; LITHOL.OGY 
C 0 U $0 -r.100 .... a: Oft JOINTING.:.IEDl>ING AND n,ULTING ' AND TEXTUP\t 

I I I I I 110 IC C, D~•Cfltl,.TIO 

6?6.0 

-
-
-
-

5-
-

7 ~l -
--

10-
- 3 ,,2 
-
--

660--
15-

--
-
-

20-
--

J1s11(3 
l/18 11[:74 
:·~ 

18" ~ 
-
-

25-
6SO .. ~- -

-
-
-

JO-
- 37 -
-
-

- 53 -
-
-

40 -
-
- 47 ,ro-
-
-

45 -
630 - -

- .31 
-
-

50 -
-
- 57 
-
-

-
-

60--------
-
--

-
-
-
--SILTY SAND, WIDELY GRADDJ, COARSE TO FINE, 6-8% GRAVEL TO 7/8 IllCH 

ANGULAR, 15-~ COARSE SAND, SUB-ROUHDED, J0-4o;g SLIGHTLY PLASTIC, -
DARK ER.OWN S~T WITH BL!CK ORGANIC STREAKS, DAMP TO MOIST. -
(SP) ~ 

-
CLAYEY Sn.T, SLIGHTLY PLASTIC, 10-~ FINE AND MEDIUM SlND, VERY -
SOFT, 20-30,C MODERA.TELY PLASTIC CIAY WITH SCME BLACK ORGANIC,. BL!Cll. 
'1'0 BROWN. 
(MH) 

NO RECOVERY 

NO RF,COVERY 

------
SANDY CLAYEY Sil.T, SLIGHTLY TO MODERATELY PLASTIC, 15-2{1,C FINE -
SAND, 15-20J SLIGHTLY PLASTIC CLAY, ROOTS,. vmY SOFT, BLACK ORGANIC-
S'ffiEAKS, BLACK TO BROWN. -
(ML) -
SANDY CLAYEY SILT, SAME AS ABJVE. _ 
{ML) -

-
~' WELL GRADED, COARSE TO FDE, 5-lo;t NONPLASTIC FI!fES, MOIST, -
M1IDIUM GRAY BROWN, FEW PEBBLES TO 1/2 INCH. -
(SW) -

~' POORLY GRADED, COARSE TO FINE, MOSTLY FINE, LESS THAN 1% 
NONPLASTIC FINES, MOIST, MEDIUM BROWN, FEW PEBBLES TO l INCH. 
(SP) 

-
---
-
-
-

GRAVF.LLY SAND, WELL GRADED, VERY COARSE TO FINE, 5-lqJ; NONPLASTIC-
FINES, WET, MEDIUM BROWN TO GRAY, PEBBLES TO 3/4 INCH. -
(SW) -

-
-

GRAVELLY SAND, WELL GRADED, VffiY COARSE TO FINE, .3•5% NONPLASTIC -
FINES, WET, MIDIUM BROWN, PEBBLES TO l INCH, SOME SANDSTONE FRAG- -
MENTS. -
(~} -

--GRAVELLY SAND, POORLY GRADED, VERY COABSE TO FINE, MOSTLY FINE, 
DESS THAN 1% NOBPLASTIC FINES, IIEIST, LIGHT TO MEDIUM GRAY-BROWN, -
PEBBLES TO 1 INCH. -
(SP) -

~' WEEL GRADED, COARSE TO FINE, 1-3%, SLIGHTLY PLASTIC FINES, 
WETt MIDilJi! GRAY-1:llOWN. 
(SWJ 

---
--

SAND, MOSTLY UNIFORM, MIDIUM TO FINE, LESS THAN 1% NONPLASTIC -
FINES, WET, MED ItM BRCMf. -

~i4 :i:tlfAT:I,! , - ,111'1 l Tllr.H OF SAMPLE. -
END OF OORING AT 57.0' ----

---------
l. FIGURES IN BLOW OR RECOVERY COLJMN OPPOSITE 

SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
ll+o LB HAMMER FALLING 30" REQUIREu TO DRIVB 
A 2" OD SAMPLE SPOON 12" oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r,r--r-----------:-----------...... 
THE PERCENT OF CORE RECOVERED. 

2 • ■2 INDICATES ~OCATION OF tJNDISTrrRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-4---1 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

.3. ~ INDICATES LOCATION OF NATURAL GROJND WATEF 2 
"' TABLE. 

4-. JiSD - ROCK QUALITY DESIGNATION. t =, .-=. 
5; 1J. !NtJICATES DEPTH & LENGTH OF NX COiUNG RUN, I /JI/ 
6. DATUM IS MF.AN SEA LEVEL f(d~ 

, 

OORING LOG TH-4 

BKAVER VALLE! POWER STATION - UNIT Jltl. l 
SHIPPINGPORT,. PINNSYL VANIA 

DUQUE.SHE LIGHT CCMPANY 

STONE I W£1STER ENOIN£E"ING CORPORATION 

A 11700 - GSK - 7 



') ) 

Pucm.sNE LIGHT QCMPANX 
SHl o,i 

SITE BFAVER VALLEI POWER STATION J.O. NO. 11700 BORING No . .... TH_.-_5 ___ _ 
TYPE or BORING SPLIT SPOON LOCATION ......is-H..,.IP...,P._.INllilllllGPL,lo~R~T,._. _.P.aOOfWIIISYI.~Y.u:Ulal.o:ldIAL------ GROUND ELEV. _6_76_._o __ _ 
DATE DRILLED APRn. 15. 1974 DRILLED IY __ AMER=_I __ CAN _______ LOGGED 8Y.....;.J..,..P..;..D;;_•;.,.._ ____ _ 

SUMMARY OF BORING---------------------------------

J: 
OVERALL SAMPLE ~I > ~ ,.,_ I- WEATHERING :c C) laJ l&J A. w AND > !,a.I en 0 t9 .J l&J UJW RQD ~,u IL 

UJ u. ,... 
0 LL 0 U 10 11100 _. w ... a: 

I I I I I m ~ c., 

i176 O 

-
-
-
-

5-
(flO - -

-
--

10-
-
-
-
-

15- 2 ,,.5 
660 ~·--- -

-
-
-

20-
-
-
-
-

650 --- ----
30- 33 ,,.8 -

-
-
-
-
-
-
-

40- 40 ,ro 
-
-
-
-

45- 101 ~ 
630 - -

---
50- 70 ~ 

-
--
-

55- 78 ~ 
620 - ----

60--------
-
--

SOIL OR ROCK DESCRIPTION 

FIELD MID LA&0IIAT0RY TE&T RESULTS; = JOINTINGiaaEDDING AND f'AULTING 
IOIL $TAATA l)EICIIIPTION; LITliOLOGY 
i\N0 TEXTUP!,!. 

1,Cflll"TIO I 

-
-
--

PUSHED COBBLE (FRCM 51-10•) --
-
-, 

-SANDI sn.T, SLIGHTLY PLASTIC, 8-1~ GRAnL TO 1.75 INCH MAXJMtn,L 
DIA.METER, SUB-ROUNDED, 10-20% FDfE SA.ND, VERY SOFT, DARK BROWN, -
LESS THAN 51, REDDISH CLAYEr MATERIAL, TRACE OF ORGANIC MA'l'Tlll -
THROUGHOUT, SMALL ROOTS. (w.e.H. - KEPT SINKING) -
(M;) -
TOl- 12 INCHES:SANDI Sil.T, SAME AS AOOVE, NO GRAVEL. _ 
~) . -
OOTTOM 6 INCHES: ELA.CK ORGANIC SANDY SILT, SLIGHTLY PLA.STIC, 20-:,V,. 
FINE SA.ND, VERY SOFT, BLACK, SMALL ROOTS, ORGANIC <IILY SMELL. -
(Ott) -

-
~TC.MJD1 WIDELY GRADED SAND, COARSE TO FmE, 8-12$ GRAVEL TO_ 
l. DfCH MAXIMUM DIAMETER, SUB-ROUNDED, 20-31),( SLIGHTLY PLASTIC _ 
FINES, MOIST, BROWN BLACK, ORGANIC MATERIAL THROUGHOUT. 
(SP-OL) . --

-
GRAVl!LLY SAND, WIDELY GRADED, COARSE TO FINE, 10-15'/, GRAVEL TO 1 ,4-
INCH MAXDIUM DIAMETER, SUB-ANGm:.AR, 20-25% COARSE SAND, SUB-AN~.nr . .1.~ 

10-15% NONPLASTIC FINES, CCMPACT, MOIST TO SATURATED, SEPARATE 
DARIC.'IELLOW AND DARK GREEN COLORS,Oil.Y SMELL. --{SP-SW) -
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE, 15-20$ GRAVEL TO -
-1 .4 INCH MAXIMUM DIAMETER, SUB-ROUNDED TO ANGULAR, 15-20% FINE -
UNIFORM SAND, 8-lzt; NONPLASTIC FINES, MOIST, DENSE, MEDIUM IROWN, ...;. 
on.Y SMELL. 
(SP-SW) 
PUSHED BOULDF.R -HAD TO TRI-CctfE THROUGH 

-
-
---
--

GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE, 15-20;( GRAVEL TO -
7/8 INCH M\XIMOM DIAMETm, SUB-ROUNDED TO ANGULAR, 2C"J/, COARSE .......... ~ 
ANGULAR, ANGULAR FINE TO MEDIIJM SAND, LESS THAN 51, NONPLASTIC _ 
FINES,DAMP, DENSE, LIGHT IllOWN, On.I SMPLL. _ 
(SP-SW) 
Y,, POORLY GRADED, COARSE TO FINE, 1 PIECE OF GRAVEL, 1 .4 INCH -
DIAMETER, S03-ROUNDED, 15-25% COARSE TO MIDIUM SAND, FINE UNIFORM, -
SUB-ROUNDED SA.ND, LF.SS THAN 5% NONPLASTIC FINES, DAMP, VER? DaSE,-
LIGHT lROWN, Oll.Y SMELL• -
(SP) -

-
~, WIDELY GRADED, COARSE TO FINE, l PIE>JE. OF GRAVEL, 1 7/8 _ 
INCH DIAMETER, ANGULAR, le:$ EOARSE SAND, DAMP, VERY DENSE, LFSS 
THA.N 51, NONPLASTIO FINES, ROUNDED A.ND SUB-ANGULAR MEDIUM SA.ND, -
MIDitM BROWN, on.I SMEC.L. 
(SP-SW) 

~, URD'OBMLI GRADED, FIRE SAND, LESS THAN 51, MmIUM SAND, 
DAMP, VERY DENSE, LESS THAN 'JI, NONPLA.STIC FINES,_ LIGHT lROWN, 
TRACE OF COAL, OILY SMELL, 
(SP) 

END OF OORIBG AT 57.5' 

-
--------~ ------------

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 211 OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE n•_-_-_-.,.,-----------------J 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST!JRBED SAMPLE 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE• ~---t 
□V INDICATES LOCATION OF SAMPLING ATTEMPT • 

WI TH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER, 

3, 'f- INDICATES LOCATION OF NATURAL GRO:JND WATEt t 
TABLE. 

4. jig,D - ROCK QUALITY DESIGNATION. 
5. 1.J. INDICATES DEPTH & LENGTH OF NX COiUNG RUN, '1 ;-'; 
6, DATUM IS MFAN SF.A. LEVEL R_U 

7' 

OOBilfQ LOO m-s 
BEAVER VALLE? POWER STA1'IDN-:.1J1Tr•·1IO. !1 

SHIPPINGPORT, PINNSILVABIA 
DUQUESNE LIGHT CCIIPANI 

STONE l WEBSTER ENGINEE:IIING CORPORATION 

A 11700 - GSK - 8 



' \ 
) ) 

DtfQUESNE LIGHT COO>AHY SH_!_or_.!.. 

SITE BEA.\'m VALLEY POwml STATION J.O. NO. _ll_7_00 ____ BORING NO. m-6 
TYPE or BORING SPLIT SPOON LOCATION _SH_IPP_IN_GP_O_R_T.._,_P_ENNSIL ___ VAR_IA ______ GROUND ELEV. _ _.6"?"""6..a.Q...._ __ 
DATE DRILLED APRn. 16, 1974 DRILLED BY _AMm __ I_CAN _____ LOGGED 9y_J_.P_._D. _____ _ 

SUMMARY OF BORING-----------------------------------

:c .... OVERALL &AMPLE u SOIL OR ROCK DESCRIPTION > .... WEATHERING -
I.IJ L&J , ..... w "-ND :> l,J :I: C, 
..J w O.w RQD ; 0 IL 19 l&J u. II.I LI.. 010 ► FIELD AND LA&O"ATORY TEST Rf.lULTS· ao11. $TAATA OE$Cf11PT ION; LITHOL.OG,y 

0 o ts son 100 _J ~ ~ Q: OR JOINTINll'-9£DDING AND rAUI.TING • .t.ND T£lCTUltE 

I I I I I m ~ c., Ot&Cllll'TIO I 

lf/6.0 

-
-
-
-

5 -
(f/0 - -

-
-
-

10 -
---
-

15 -
660 - -

--
-

20 -
-
-
-
-

25 -
650 - -

-
--

30 -
-
-
-
-

35 -
~o - -

-
-
-

40 -
-
-
-
-

45 -
630 - -

-
-
-

50 --
-
-
-

55 -
{,,?fl - -

-
--

60 ---
------
--

1/18.{Z 

VOH~ 

68 ~ 

14 ~ 

15 JI";' 

19 ~ 

59 ~ 

~, WIDELY GRADED, . OOARSE TO FINE, 20-.Jo.( COARSE SA.ND, SUP-
ROUNDED, 50--6o.' MEDilJil TO FINE SA.ND, SUBROUHDED .IIIB ANGm.AR, 

-
-
---8-lzt SLIGHTLY PLASTIC FINE.S, MOJBT, C~ACT, Mmittl BROWN, OILY _ 

SMELL. -(BP-SW) -
-

SANDY SILT, SLIIIITLY PLASTIC, 20-.30% FINE TO MEDIUM SAND, GREEN -
lllOWN, ROOTS A!ID ORGANIC MATERIAL mROUGHOUT IN ~ AMOUNT, LESS -
'111AN ~ COA.RSE SA.ND IN SAMPLE, OD..Y 3i!ELL, _ 
(ML) . 

SANDY ORGANIC SILT, MODERATELY PLASTIC, 10-15% SMALL GRAVEL, 
SUB-ROUNDED, COARSE TO FINE SAND, MOSTLY FINE SAND, BROWN BLACK, 

-----
--

ORGANIC SMELL, TRACE OF ROOTS THROUGHOUT. -
(OLl -

-
-

GRAVELLY SA.ND. WIDELY GRADED, COARSE TO FINE, GRAVEL TO 1.75 INC!t-
MAXIMt:M DIAME'l'!R, SUB-ROUNDED TO ANGUIAR, 15-20$ COARSE SAND, 8-1-,:_ 
SLIGHTLY PLASTIC FINES, Vl!RY DENSE, DAMP, GREEN IEOWN. 
(SP-SW) --

-
Sn.TY SUID. POORLY GRAD:m, COARSE TO FINE, 1 PIECE OF GRAVEL TO -
1 ,25 INCH DIAMETER, BUB-ROONDED, 20-30.' GRAVEL, 10% COARSE SAND, _ 
Jq( FINE SAND, 14-18% NONPI.!STIC FINES, SATURATED, COMPACT,LIGHT 
mM. -
(SP) -
SILT! SAND, COARSE TO FINE SAND, WIDELY GRADBD, 1 PIECE., OF GRAVEL--
TO 1.25 INCH MA.XJMUM DIAMETER, ANGULAR, 20-25% GRAVEL, 25-30% -
COARSE SAND, 14-18% NONPLASTIC FINES, SAIIJRAT:ID, COOACT, LIGHT _ 
mowu. 
(SP) --
GRAVELLY SAND, WIDELY GRADED, COlRSE TO FINE, 20-.)CJ:' GRAVEL TO 1.0-
INCH MAXJMllH DIAME'rlll, SUB-ROUNDED, 10-15% COARSE SAND, SUB-ROUNDEDJ 
8-1~ NONPLASTIC FINES, CCMPACT, MOIST; LIGHT EROWN. -
{SP) -

--
GRAVELLY Sn.TI SA.ND, WIDELY GRAD:&l, COARSE TO FINE, 10-15% GRAVEL -
TO 1 J/8 INCH MAXIMUM DIAMETER, SUB-.ANGULAR, MOSTLY FINE TO MEI)TI1M 
SAND, 12-15% NONPLA.STIC FINES, HIIIST, COOACT, LIGHT Elf.OWN. 
(SM-SP) -

-
SAND, WELL GRADED, COARSE TO FINE, 8-lzic GRAVEL TO 1.25 INCH -
MAXDllJ,,l DIAME'l'm, SUB-ROUNDED TO ANGULAR, MOIST, VERY DENSE, 8-12% -
NONPLA.STIC FINES, MEDIUM BROWN. -
(W} -

-
~ FINE UNIFORM SAND, 8-12$ GRAVEL 'IO l 3/8 IHCH MAXIMUM -
DIIMETER, SUB-ANGULAR, LESS THAN 5'I, HO?WLASTIC FINES, DAMP, LIGHT -
BROWN. -
{SP) -

-END OF ooanm AT 56. 5, -
------------

1. FIGURES IN BLOW OR RECOVERY COL!JMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREJ TO DRIVI 
A 2" OD SAMPLE SPOON 12'' OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r---ir--------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • ■2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,. 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. 1-1i----t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH MO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • .X- INDICATES LOCATION OF NATURAL GROJND WATEE 2 
" TABLE. 

4 • .B,gD - ROCK QUALITY DESIGNATION. 
;. 1J. !NuICATES DEPTH & LENGTH OF NX 
6 • DAT !JM IS MEAN SF.A LEVEt. 

I .. , __ 

CORING RTJN. 1; ~~ 

/ 

OORING LOG TH-6 

BF.AVl!R VALLEY POWER STATION - UBIT NO. 1 
SHIPPINGPORT, PDNSILVAllIA. 

DUQUE.SHE LIGHT CCMPANY 

STONE 6 WEISTER ENGINEERING COIIPORATION A 11700 ... GSK - 9 



"1 

DUQUESNE L ICliT COMPANY SH...l Of_l 

SITE BFAVER VALLE! POWER STATION J.0. NO. 11700 IORtNG NO. 537 :.t: 
GROUND ELEV._6_57_·_8 __ _ TYPE OF BORING SPLIT SPOON LOCATION __ s_H,;;;;;IPP;.;;..;;;IN;;;..GP;;;;..;;.O;;;..RT;;.it:...;;...PE;;;;;NN~SYL;;.;;;..;V.,;;;;,A;;;;.;NIA;;;.;_ ____ _ 

DATE DRILLED MARCH 18, 1974 DRILLED BY _AMERI __ CA_N ____ _ LOGGED IY~J=.P~.D~•~-----
SUMMARY Of' BORING----------------------------------

~ 

x.,... OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > ..... WEATHERING l: c., ; 

l.aJ I.LI 1-w AND > w 
..J I.LI Q. UJ RQD co 0 CL ~9 UJ LL. I.LI u. !au >- FIELD '-NO 1.A&0p;,\TORY TEST AUULTS; IOU. $TRATA D&ICAIP'TION; LITHOLOGY 

0 O U so 11100 ..I La.I 1-- 0:: OR JOINTING~&EDDING AND FAULTING 

I I I I I m ~ D1'.&Cflllf>TIO l 
A.ND TElCTIJA.E 

<:> 

657.8 

-
-
-
-

5 --
-

650 - -
-

10 -
-
-
-
-1, -
-
-

640 - -
-

20 --
-
-
-

25 -
-
-

630·~ -
-

30 -
-
-
-
-

35 --
-

620 - -
-

40 -
-

-
-

45 -
-
-
-
-

50 -
---
-

55-
------
-
----
-
-
--

2 l 

53~ 

15 .9'6' 15r, 
18,: 

SILTY SAND, UNIFORMLY GRADED, FINE, SUB-ROUNDED PARTICLES, 30% 
SLIGHTLY PLASTIC FINES, VERY LOOSE, SATURATED, GRAY BROWN. 
(SM) 

-
-
-
---

GRAVELLY SA.ND, r.AP-GRADED, FINE AND COARSE SAND, COARSE ANGULAR ANU. 
SUB-ROUNDED FINE PARTICLES, "J('Jf, GRAVEL TO 1 1/411 DIAMETER, SUB-ANGU-_ 
LAR( MOIST, 8% SLIGHTLY PLASTIC FINES, COMPACT, MEDIUM BROWN. . 
(SPJ --
NO RECOVERY 

NO RECOVERY 

-
-
----

GRAVELLY SA.ND, WIDELY GRADED, COARSE TO FINE PARTICLES, SUB-ROUNDEBj 
_51, NONPLASTIC FINE'S, SATURATED, VERY LOOSE, BROWN, TWO PIF..CES OF -
ANGULAR GRAVEL Ill SHOE, 1 1/4'' DIAMETER. _ 
(SW) --
GR.A VELLY SAND, POORLY GRADED, FINE ro .MEDIUM~ SAND, ANGULAR AND -
SUB-ROUNDED,3 PIECES OF GRAVEL TO 111 DIAMl."ERR,ANGULAR, LF.SS THA.N Jl,-
FINES ,MOIST, COMPACT, GRAY BROWN. ( SP) -
611 - SAND, POORLY GRADED,FINE SAND PARTIGLES,15% MEIITIJM SAND SIZES,-
SUB-ROUNDED,10% NONPLASTIC FINFS,MOIST,CCMPAGT,LIGHT BROWN.,(SM) _ 
12" - SAND, WE[.;L GRADED FRCM FINE TO MEDIUM SAND PARTICLES,SUB-
ROUNDED AND ANGULAR PARTICLES, 5qt MEDIUM SA.ND,40;1, FINE SAND,10% 
NONPLASTIC FJNES,MOIST, CCMPACT, BROWN. (SW) 
.§!!ill., WILL GRADED FROM FINE TO MEDI™ SIZE PARTICLES, 5qt; MEDIUM 
SBD, .. · SlJB,.ROURQlID '..AHJJ: A11GULA.R;4($-:T.INg-rsuo, SUB-ROUNDED, I Cf!, 

-
-
-

NONPLASTIC FINES, MOIST, LIGHT BROWN, LOOSE. {SW) -
-
-
-

SAND, SAME AS AOOVE, EXCEPT LESS THAN 10$ MEDIUM SAND, MORE THAN -
10% FINE SAND. ( SP) -
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE SAND, 1 al, NCJrlPLASTIC _ 
FINES, PARTICLES ROUNDED AND ANGULAR, MOIST, CCMPACT, MEDIUM BROWN, 
15°;( SMALL GRAVEL. (SP) --
END OF BORING AT 39.41 --

-
-
---
-
-
-----
---
--
--• --
-
---
----

1. FIGURES IN BLOW OR RECOVERY C0LITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 1

' RE(ilUIREV TO DRIVE 
A 2" OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE n"--,r-----------------.J 
THE PERCENT OF CORE RECDVERE~. 

2 • 12 INDICATES LOCATION OF !JNDIST'JRBED SAMPLE 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE•...,... _ __. 
Ot7INDICATES LOCATION OF SAMPLING ATTEMPT • 

WITH MO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

) • .,&. INDICATES LOCATION OF NATURAL GRO"JND WATEF 2 
., TABLE. 

4. ~D - ROCK QUALITY DESIGNATION. /J, 11Jnrn 
5' • LJ. IN0ICATES DEPTH & LENGTH OF NX COiUNG RUN 1 ',& 1J J 
6. DATUM IS MF.AN SEA LEVEL ' ,JJ 

I 

:OORillG LOG 537 Z-

BFAVER VALLEY POWER STATION - UNIT NO, 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT OCMPANY 

STONE l WEBSTER ENGINEERING COftPORATION A 11?00 - GSK - 10 



) ) 

DUQUFSNE LIGHT CCMPANY SH.:.... OF_1_ 

BEAVER VALLEY POWER STATION · 
SITE ------------------------ J~O. NO. ll700 BORING NO. 538± 
TYPE or BORING SPLIT SPOON. LOCATION _ ........ sH_.IP....._PI_.N_.GPO___.R_.T_._.P...,ENN...,...SYL...,. ... YA ... N_.IA,___ ___ _ GROUND ELEV. 655.3 
OAT£ DRILLED MARCH 20. 1974 DRILLED 8Y _Aflmiiiiioiiii_.._.ICA_N ___ _ LOGGED BY J.P,D, 
SUMMARY OF BORING--------------------------------------

OVERALL SAMPLE u SOIL OR ROCK DESCRIPTlON > ..... :I: ._ WEATHERING -
LI.I w f-w AND ::,; w :c C) _, w 0.. L&J RQD ; 0 a. ~9 uJ I.&. \&J I.&. 010 ► FIELD AND LAeiOPIATORY TE.ST RE•ULTS; SOIL STRATA OEICRlf~T ION; LITHO\.OGY 

0 0 U so 11100 ...JI.I.I t- 0: OR JOINTING .. tEDDING A.ND f'AUL.TING .-.No TEXTURE 

I I I I I m o: " DtlCIIIP'TIO 

- -
--

- 1~ 
GRAY'filJ,Y SA.ND, GAP GRADED, COARSE TO FINE SAND, ROUNDED JlJ ANGULAR, 
40% ANGULAR, GRAVEL TO 1 3/4 INCH DIAMETER, 201, COARSE SAND, ANGffi.!IT 
3qt FINE SAND, SUB-ROUNDED, 1(1,t NONPIASTIC FI'NE:S, SAllURATED, VERY -

650 - 5 - LOOSE, DARK GREEN. -
(SP) --

-
-
-

10 -
-
-
-
-

640 - 15 -
-
--
-

20 -
-
-
-
- 19 ,:-

630 - 25 --
-
-
- 22 ~ 

JO -
-
-
-
-

620 - 35 --
-
-

------+--·----+------ 100/3'~ 
40 --

-
-
---
-
-
-----
---
-----
-
-----
-
--

-GRAVELLY SAND, GAP GRADED, COARSE TO FINE SAND, 1 LARGE PIIDE OF 
GRAVEL , ANGULAR, 2 INCH DIAMETER, 15% SMALLER GRAVEL, 5o.£ COARSE .., 
SUB-ROUNDED SAND, JCJ;t FINE SAND, 5% NONPLASTIC FINES, MOIST, C(l,fpACT'. 
GRAY GREEN. -
(SP) -

-
-

NO RIOC:OVFli.Y 
~, WIDELY GRADED, COARSE TO FINE, SUB-ROtmDED, JO;( COARSE,30% -
MEDICM, 3oi FINE SAND, 5% NONPLASTIC FINES, DAMP, VERY LOOSE, LIGHr" 
BROWN. -
(SP-SW) -
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE SAND, GRAVEL TO 1 INCH.. 
DIAMETER, 15% GRAVEL, '2C/, COARSE SAND,20;t MEDitJ,l SAND, JCJ!, FINE SANJ1 
5% NONPLASTIC FINES, MOIST, VERY LOOSE, mow. 
(SP-SW) 

GRAVELLY SAND, SAME AS AOCIVE EXCEPT 10;( NONPLASTIC FINES, AND 
GP.AVEL ONLY TO 3/4 INCH DIAMETER. 
(SP-SW) 

GRAVELLY SAND, SAME AS SAMPLE #6. 
(SP-SW) 

---
---
--
---

FmsT 3 INCHES: ~' SAME AS IAMPLE #4. -
(SP~ -
LAST 4 lNCHES; GRAVELLY SAND, WIDELY GRADED, FRCM FINE TO COARSE -
SAND SIZES, GRAVEL TO 1 1/2 INCHES, 25% GRAVEL, ANGULAR, Jo,£ MF.DTI![_ 
AND COARSE SAND, lo;( NOIBLASTIC FINES, J5i FINE SAND, DAMP, CCMPACT,_ 
LIGHT BROWN. (SP) 
TOP 2. 5 INCHES, GR.lY!SH·l SllID, SAME AS AOOVE. (SP) -
~~f v5 ~~~-~:~~~~=~y PLASTIC, DAMP, = 
END OF OORING AT 39.3 1 -------

-
-
--------------
---
----

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NIJMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE iJISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTK r-,r--ir--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2INDICATES LOCATION OF UNDIST'.JRBED SAMPLE. 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
O[7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. · . 

3 • -X- INDICATES LOCATION OF NATURAL GROJND WATEf l 
~ TABLE. 

4. ,BgD - ROCK QUALITY DESIGNATION, innn. 
5° 1J. IN0ICATES DEPTH & LENGTH OF NX COrtING RUN,~ 4~~ 
6. DATrJM IS MEA.N SF.A LEVEL U~.I-.-

I 

:OORING LOG 538 T 

BF.A.'Vm VALLE! POWDt ST.ATIOJI' - OBIT IO. 1 
SHIPPINGPORT, 'PElbtiiILVAHIA 

DUQOESD LIGHT CCMPAIII 

STONE l W£1STEfl ENGINEEIIINI COIIPOIIATION A 11700 - GSK - 11 



,) ) ) 

DUQUESNE LIGHT CCMPANY SH -1 Of' -1.. 

SITE BEAVER VALLEY POWER STATION J.0. NO. 11700 BORING NO. 539-C-
TVPE OF BORINGSPLIT SPOON LOCATION ___ S ___ HI __ P __ PI .... I«l........,PO __ R __ T.._1 __ P __ ENNS......,.. ..... YL ___ V .... ANI-A _______ GROUND ELEV. 640.75 
DATE DRILLED MARCH 22, 1974 DRILLED IY ____________ LOGGED BY J.P.D. 

SUMMARY Of BORING-----------------------------------

3:: 1--
OVERALL SAMPLE u SOIL OR RQCK OESC RIPTI ON > 1-- WEATHERING -

la.I l&J 1--w ""· >= w :i:: C, 
"" 0 19 _J UJ Q.. LI.I RQD ~10 A. 

l&J Lt.. l&J Lt.. >- FUlD i\NO LABOPl°'TORY TEST REIULTS, IOU. STRATA DEICIIIPT ION i LI THOLOG'I' 
0 0 U, SO lS 100 _. w I- 0: OR JOINTINCl.:.IEODING i\ND ,.,.ULTING ,\ND TE;XTURE 

I I I I I m a:. c., Dtli::fHl"TIO 

6LO. 75 
- PUSH - -

' - -- 5 2 -- -
5- 9 3 GRAVELLY SAND, UNIFORMLY GRADED, FINE SAND, SUBROUNDED; 25% GRAVEL~ 

SU'BROUNDED, TO 1½11 DIA., 1 5% NONPLASTIC FINES, SA'TURATED, LOOSE TO . - VERY LOOSE, GRAY BROWN. -- (SP) -- ..,. 
- -

10 - -630 - -
-
-
-

TOP 4"~, WIDELY GRADED, FINE TO MEDIUM SAND, SUBROUNDED ANGULAR-
PARTICLF..S, 5% FINES, NONPLA.STIC, DAMP, LOOSE BROW (SF); BO'rl'OM 8"--
§Aml, WELL GRADED, EVEN DISTRIBUTION OF PARTICLE SIZE AND SHAPE, 10{ 
GRAVEL TO 3/4" DIA., AOOULAR; 10% NONPLASTIC FINES, SATURATED, LOOS~ 
BROWN. (SW) 15 -

- 19 ,-: -
-
-

620 -
20-

- 21~ -
-

SAME AS ABOVE EXCEPT AIJ, DAMP. 

SAME AS ABOVE, WIDELY GRADED. (SP) 
BOTTCM 311-.§A!m., WIDELY GRADED, MEDIUM TO COARSE SAND, 
10% SLIGHTLY PLASTIC FINES, LIGHT BROWN. 
(SM) 

SUBROUNDED, 

--
-
---

. -
---

25 -
33~ 

TOB 311 --SA.ND WIDELY GRADED, SUBROUNDED AND ANGULAR, MOIST, BROWN. -
MIDDLE 12": ~' UNIFORMLY GRADED,COARSE SAND, 5% NONPLASTIC F:UW 
ANGULAR, MOIST, BROWN. (SP) -

-
100 9 -

EOTrOM 30 - GRAVEI.J..Y SA.ND, WIDELY GRADED, 15% GRAVEL TO 1 11 DIAMETER;-
15% SLIGHTLY PLASTIC FINF.S, BROWN, MOIST. (SP) -

2_11 _... --------------+-'- »n 'R~f'f"l(WF.RY - END OF EBBING AT 28.3' 
30 --

-
-
---
-
-
---
-
-
--
-
-
-
--
----------------
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 3011 REQUIRED TO DRIVE 

-
--
-
-----
-----
-
----
-
-
---
--

. -----------------

A 2" OD SAMPLE SPOON 12" oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,--,--,------------------~ 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
, 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .,_._---,1 
□VINDICATES LOCJ1.TlON OF SAMPLING ATTEMPT 

WITH MO RECOVERY. :S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3. -f lNDICATES LOCATION OF NATURAL GRO:JND WATE.f Z 
TABLE. 

4. J!.SO - ROCK QUALITY DESIGNATION. 
5. lJ.. INuICATES DEPTH & LENGTH OF NX COnING 
6. DAT!JM- IS MEAN SEA LEVEL. 

J .. 6- .. , 

RUN, 
1

1 1/JL 

BORING LOO 539 r 

BEAVER VALLE:Y POWER STATION - UNIT NO. 1 
SHIPPINGPOO.T, PENNSYLVANIA 

DUQUESNE LIGHT COMPANY 

STONE l WEISTER ENGINEEfllNG CORPORATION A 11700 - GSK - 12 
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DUQUESNE LIGHT CCf,IPANY SH1-oF_!_ 

SITE BEAVER VALLEY POWER STATION J.0. NO. __ 1_1_7_0o ___ BORtNG NO. 540 'C 
TYPE Of BORING SPLIT SPOON LOCATION __ s_'H_IP_P_I_NG_P_O_RT....;,_PE_N_NS_YL_V_A_NI_A ____ _ GROUND ELEV. 64,6,J 
DATE ORtLLED MARCH 25, 1974 DRILLED BY _AM_ERI_CAN ____ _ LOGGED IY __ J_.E_._P_. ____ _ 

SUMMARY Of' BORING ----------------------------------

:c .... OV'ERALL SAMPLE 
> I- WEA THE Rt NG 
LU LIJ .... LIJ -'ND :> w 

Q. LaJ V, 0 
.J LIJ RQD 3:lu 0.. 
LIJ LL. UJ LL. 0 .... ~ 

C Q U 10l!5100 ~ ~ 
.... 

I I I I I 

646.1 

-
-
-
-

5--
...... 

- 14 ~ -
10 -

-
-
- 16 ~ -

15 -
630 -

-
--

20 -
-
-
- 37 ~ -

25 -
620 - 100 - 2t1 --==--- 7 -

30 --
-
-
---
-
-
--
-
-
-
---
-
---
-
--
---------
------
--

u -:c C, ,9 
a: 
(!) 

SOIL OR ROCK DESCRIPTION 

FIELD AND L.\801'1,ATOR"t TE.ST RESULTS; &OIL STRATA DESCFtlPT ION; LITHOI..OGY 
0111: JOINTING~=EDOING "ND F"lll .. Tl J\IG ,_NO TEXTUP.£ 
DE&C 1'111" TIO 

NO RECOVERY. -
-

SILTY SAND. 'WIDELY GRADED, 8-12% SUBROUNDED GRAVEL TO 1 • O IN. MAX. , -
COARSE TO FINE, MOSTLY COARSE AND FINE, 15-20% NONPLASTIC FINES, -
LOOSE, SATURATED, DARK BROWN. -
(SM) -

-
~, POORLY GRADED, MEDIUM AND FINE, MOSTLY MEDIUM, 1-5% NONPLASTIG:-
FINES, COMPACT, DARK BROWN. • -
(SP) _ 

-
-

GRAVELLY SAND, POORLY GRADED, 5-10% ROUNDED GRAVEL TO 1.2 IN. MA.Xq -
COARSE AND MEDIUM SAND, COMPACT, DARK BROWN. -
(SP) -

-
-

GRAVELLY SAND, SIMILAR TO S #4, EXCEPT POCKET OF LIGHT BROWN SILTY -
SAND IN MIDDLE SAMPLE. -
~) -

-
-

§Mm, POORLY GRADED, COARSE TO FINE, MOSTLY MEDIUM, 1-5% NONPLASTIC-
FINES, Cct!PACT, DARK BROWN, POCKET OF LIGHT BROWN SILTY SAND AT _ 
BOTTCM OF SAMPLE. -(SP) -
NO RECOVERY. -
END OF BORING AT 27. 7 1 ----

-
--------
--
-------
-----
--
-----
-------

1. FIGURES IN BLOW OR RECOVERY COLtJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 301t REQUIRE~ TD DRIVE 
A 2 11 OD SAMPLE SPOON 12" OR THE iJISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOT& r-,--,r--------------------_. 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2INDICATES LOCATION OF UNDIST 1JRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. - -· ,_ 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. 
SUBSC~IPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER, 

J 

3, -&- INDICATES LOCATION OF NATURAL GROJND WATEF 2 
r TABLE. 

4 • .!!9D - ROCK QUALITY DESIGNATION. 
5, lJ.. INulCATES DEPTH & LENGTH OF NX COiUNG 
6. DATUM IS MEAN SEA LEVEL. 

I 

BORING LOO 540 'C 

BEAVER VALLEY POWER STATION - UNIT NO, 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUF.SNE LIGHT CCMPANY 

STONE l WEBSTER ENGINEEIIING CORPORATION 

A 11700 - GSK - 13 

I 
I 
t 

.J 

j 
i 
I 
! 

q 

t 
I 



_) ") ) 

DUQUESNE. LIGHT COOANY SH.2:_ Of~ 

SITE BF.AVER VALLEY POWffl STATION J.0. NO. ---=1=1 ... 7;:,aOO.,__ __ BORING NO. 541:C 
TYPE or BORING SPLIT SPOON LOCATION __ sa_IP;..:.P.;:;IN~GPO-.R~T:.a, ... fl.;lENN~SYL=-u.YAN=i.:.:iIA=----- GROUND ELEV. __ 6_5o_._9_' --

OATE" DRILLED MARCH 26. 1974 DRILLED IY ..-AMER==::.:I:.:::CA:.:,:;N.:...-__ _ LO GGEO BY __,J ...... E..,., __ P,...._ ____ _ 

SUMMARY OF BORING-----------------------------------

:c 1--
OVERALL SAMPLE !::! SOIL OR ROCK DESCRIPTION > .... WEATHERING % C> la.I UJ 1--w AND u, ::,; L,J 

..J LaJ 0.w RQD ~ 0 D.. ,9 
l&J La. Wu. 010 ~ FIELD ANO L.A&OIIATOP.Y TEST RE1ULTS· a0lL $Ttt4TA. D£1CFIIPT I Ott; LlTHOLOGY 

0 o z.s so ts 100 .J w I- a: Oft ,JOINTING~•EDDING AND f"°'ULTING ' AND TE.XT\11'1.E 

I I I I I CD a:. "' OtlCRll"TIO l 

650.9 

650 ... 

5 

10 
640 -

15 

20 

25 

-
-
-
---
-
------
--
-
-
-
--
-
-
---
-
----
-
-
--
-
-
-
--
-
-
-
--
-

-
-
--
------
----------
-
-
--

WOH 

2 

J 

19 

1 

19~5 

9 [Z 
9 ,,,7 

100 8 
?11-

NO REX:OVERY -
-

~~~ -
GRAVErJ.Y SAND, POORLY GRADED, 15-20% SUBANGULAR GRAVEL TO 1.2 INCH.,.. 
MAXIMffl,!, COa\RSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC FINES, LOOSE.a.,. 
SATURATED, DARK BROWN. (SP) 
GRAVELLY SAND, SIMILAR TO SS #3, EXCEPT CCMPACT, 2 INCH POCKET -
DARK GRAY Sn.TI SAND. -
(SP) ~ 

--Sll,TY SAND, WIDELY GRADED, 5-10% ANGULAR GRAVEL TO 0.8 IlfCH _ 
MAXIMUM, COARSE TO FINE SAND, MOSTLY FINE, 15-25% NONPLASTIC FINF..S, 
CCMPACT, DARK AND LIGHT BROWN. -
(SM) -

--
-

NO RECOVERY 
SILTY SAID, WIDELY GRADED, 5-lo,t ANGULAR GRAVEL TO 1.2 INCH MAXIMOii 
COARSE TO FINE SAND, MOSTLY FINE, ro-15i,t NONPLASTIC FINF.S, COMPACT,-
DARK BROWN. ( SM) -
NO RECOVERY -
END OF BORING AT 21.0 1 -

-
---
-
-
----
---
-
-
----
-
--
-
-
-
---
-
------
---
-
----
----

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 1' REQUiREv TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r,--,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2 • ■ 2 INDICATES LOCATION OF UNDI ST'JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH HO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

] • ..J.,. INDICATES LOCATION OF NATURAL GRQ'.JND WATEI l 
T TABLE. 

4 • .!i9D - ROCK QUALITY DESIGNATION. 
5. l,l. INDICATES DEPTH & LENGTH OF NX COnING 
6. DATtJM IS MElH SF.A LE'Vm. 

M Ml1n. 

RlJN. I f,WJ. 
I 

BORING LOG 541 "C 

BF.Amt VALLEI POWER STATION ... UNIT NO. l 
SHIPPINGPORT, PDmSYL VASIA 

DUQUESNE LIGHT COO'ANI 

STONE I WEBSTtR ENGINEERING CORPORATION 

A 11700 - GSK - 14 
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' ~\ 

) 
. . ) 

DUQUESNE LIGHT CCMPANY SH.Lor_!_ 

SITE BF.AVER VALLEr POWER STATION J.0. NO. ___ l_l7_00 __ BORING No. 
TYPE or BORING SPLIT SPOON LOCATION __ SH_IP_PIN_GPO_R_T,._, _P_ENN_SYL_V._lff_IA _____ GROUND ELEV. _il __ i-5_3 __ .• _3 __ _ 
DATE DRILLED MARCH Z'I, 1974 DRILLED IY AMERICAN LOGGED 9y_J_._E._P_. ____ _ 
SUMMARY OF BORING-----------------------------------

3: I-
0\/ER,\LL SAMPLE 0 SOIL OR ROCK DESCRIPTION > t- WEATHERING -

l&J L&J I- ll,J ANO ::i,: ... %c:, 
n. UJ w 0 .J L 19 Lil RQD ~,u L&J LL. W11. g w >- FIELD AND LAeORATOFft TE8T REIULTS· SOIi. ITAATA DEIC:fllPTION; LITHOLOGY 
C o t.1 $0 ls 100 ~ a:: Oft JOINTING~IIED-DING AND F',_UL Tl NO ' I\NO TCXTVl'lE 

I I I I I m a:. 

653.3 

- WOR 

-
650 -.. -

-

c:, 

2 

~ 

D1'.&Cfll .. TIO l 

NO RJOOOVERY 

NO RECOVERY 
NO RECOVERY 

----5-
-
- ' 

4 GRAVELLY SA.fill. POORLY GRADED, 10-20% ANGULAR GRAVEL TO 1.0 DICH -
MAXDITM, COIRSE TO FINE SAND, MOSTLY COARSE, 1-5% NONPLA.STIC FINES,-
SATURATFD, LOOSE, DARK BROW. -- (SP) ~ 

- 3 

11 

10 

ll 

5 

6 

7 

8 

NO RECOVERY _ 
10- -- NO RECOVERY 

- ~.- WELL GRADED,COARSE TO FINE, 1-5% NONPLASTIC FINES, COMPACT, -
DARK BROWN, (SW} -

640 - --
15-

-
-
--

20-
-
-
-

630 - -
-
-
-
-

JO-
-
-
-
-

35-
-
-
-
---
-
-
--
-
-
-
--
---
--------
-
-
---
-
---

1'7 i,: 

191'1'o 

19 ~ 
100 12 
Tn_.... 

$JI.TY SAND, WIDELY GRADED, COARSE TO FINE, MOSTLY FINE, 5-lo;( 
NONPLASTIC FINES, CGIPACT, DARK BROWN. 
(SM-BP) 

SILTY SA.ND, SAME AS SS #8. 
(SM-SP) -

SILTY SAND._ POORLY GRADED, MEDIUM .Alm FINE, MOSTLY FINE, 10-15% 
NONPLASTIC F~, CCMPACT, DARK BROWN. 
(SM) 

Sn.TI SAND, $DULAR EXCEPT 15-~ NONPL&STIC FINES, 
{SM) 

DARK GREEN SANDSTONE. 

END OF BORING AT 33.5' 

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRE~ TO DRIVE 

-
--
-
-
-
--
-
-----
-

--
--
-
---
------
-
----
---------
--
------------

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,--,------------------....J 
THE PERCENT OF CORE RECOVERED. 

2. 12INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-,,t. _ __, 

O17'INDICATES LOCATION OF SAMPLING ATTEMPT 
WITH NO RECOVERY. 5 

SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3° ..&- INDICATES LOCATION OF NATURAL GR0JND WATEF l 
~ TABLE. 

4-. j!gD - ROCK QUALITY DESIGNATION. mrn• 
5° U, 1N0ICATE3 DEPTH & LENGTH OF NX C0iUNG RUN.~ "~' 
6. DAT UM IS MF.AN SEA LEVEL lt'JJ 

BORING LOG 542 r 

BF.AVER VALLEY POWER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE.LIGHT Coo>ANY 

STONE l WEBSTER ENGINEERING COIIPORATION 

A 11700 - GSK - 15 



\ 
' ) ) ) 

DUQUESNE LIGHT COMPANY SH-1... Of...!... 

SITE BEAVER VALLEY POWER STATION J.0. NO. 11700 BORING NO. 543 t-
TYPE OF BORING SPLIT SPOON LOCATION __ S=H=I=PP .... I .... N .... GPO.,.._R_T.._1 _P_EN __ NS_YL_V_ANI_A ____ _ GROUNO ELEV. 672.&4 
OAT£ DRILLED MARCH 26-ZlJ 1974 DRILLED av ______ _ LOGGED BY ___ .... J ..... ,_E..,..P_.. __ _ 

SUMMARY OF BORING-----------------------------------

::c ... 
OVERALL SAMPLE u SOlL OR ROCK DESCRIPTION > .... WEATHERING -

l&J l&J t-w ANO > l&I 
% C) 

UJ 0 a.. tLw ~9 _. IIJ RQD ~lu l&I &L. lLI t.L. >- FIELD AND LAe0P.ATOR't TtlT RESULT$; son. ITAATA OEICflllitT ION; LITHOLOC.'I' 
0 o U So ?I IGO ..J LIJ t- a: OR JOINTl~llEDOIMG AMD F'AYLTING ,\ND TCXTUII.E 

I I I I I CD IC 0 Dl:IC: '"" TIO I 

672 .,_ 

- 31 1 SILTY SAND, WIDELY GRADED, 8-12% SUBROUNDED GRAVEL TO 1 .o IN. MAX.,_ 
COARSE TO FINE SAND, MOSTLY FINE, 10-15',t NONPLASTIC FINES, DRY, 

670- -
-
-

DENSE, MEDIUM BROWN AND BLACK, MUCH COAL. 
(SM) 

--
-

5- -- 12 ~ SANDY GRAVEL, POORLY GRADED, ANGULAR TO 1.0 IN. MAX., COARSE TO FINE. 
- SAND, MOSTLY COARSE, 1-51, NONPLASTIG FINES, SATURATED, CCJ,fpACT, DAR!i. 
-
-

BROWN. 
(GP) 

-, 

-
10 - SANDY SILT, NONPLASTIC, 20:.JQ1, COARSE TO FINE SAND, MOSTLY FINE, _ 

- FIRM, DARK BROWN, 1.2 IN. GRAVEL AT TOP. 
(ML) 

660- -
- END OF BORING AT 12.D' 

15 -
-
-
-
---
-
-
---
-
-
----
-
---
-
-
--
--
-
---
-
----------... 
------------

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREil TO DRIVE 
A 2" OD SAMPLE SPOON 12" Oft THE DISTANCE SHOWN. 

-
-----... 
---
-
------
----
-
------------
----
-----------
----
-
---
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r.,--,.--------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2INOICATES LOCATION OF UNDISTrJRBED SAMPLE. 4 
,-6 INDICATES ~OCATION OF SPLIT-SPOON SAMPLE • ._._---1 
Q[7INDICATES OOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. :S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • ~ INDICATES LOCATION OF NATURAL GROJND WATEJ t 
• TABLE. 

4. liSD - ROCK QUALITY DESIGNATION. JJ. • -
5° lJ. INuICATES DEPTH & LENGTH OF NX COiUNG RUN, I 'A"1I 
6. DATUM IS MEAN SEA LENEL. UVI 

BORIID LOG 543 L 

BEAVER VALLEY POWER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSILVANIA 

DUQUF.SNE LIGHT CCMPANY 

STONE i WEISTtft ENGINE(IIING CORPORATION 

· A 11700 - GSK - 16 
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) ) 

DUQUESNE LIGHT COMPANY SH~o,_1 

SITE BEA.VER VA.LI.El' FOWER STATION J.0. NO. 11700 BORING NO. 543 A-t 
TYPE OF BORING SPLIT- SPOON LOCATION __ ...;;~=P...;;PI.;;;;;N;;;;..;;G;,;;.PO.;.;Rl'~,--P .... fflN ____ SIL __ -:V_ANI=A.;;...._ ___ GROUND ELEV. 672.8 . 

. DATE DRILLED MARCH 27-2$, 1974 ORtLLED BY AMERICAN LOGGED 9y __ J_.E_._P_. ____ _ 

SUMMARY OF BORING------------------------------------

x .... OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > ... WEATHERING l:c., la.I la.I I- LLI AND :> w 0) 0 
.J a. L&J Q.. 19 I.a.I RQD !10 l.&.J u. I.Liu. )- FIELD ~ND U&OIIATOl\"i' TtaT RE1ULTS; 1011. $TlliTA DEICllttrT ION; LITHOLOGY 

0 o t.5 sou 1ao ..J l.,J ,_ 0:: Oft JOIJIITINGN&EDDIN& AND F"AULTINO ANO TEXTUPU: 

I l I I I m ~ (:, DUC '"" TIO I 

672.8 

- -- -670 - - -- -
5 -

27 ~ -- SILTY SAND, WIDELY GRADED, 10-15% ANGULAR GRAVEL TO 1.0 IN. MAX., -
- COARSE TO FINE. SAND, 15-20% NONPLASTIC FINES, SATURATED, COMPACT, -- DAP.K BROWN. -, 

- (SM) -
10 -

6 11'2' -- SANDY SILT, NONPLASTIC TO SLIGHTLY PLASTIC, 25-35% MEDIUM TO FINE -- SAND, MOSTLY FINE, :Fim-1, DARK BROWN, TRACE COAL. -660 - - (ML) -
- -

15 -
3 ,r -- 20-.'30% FINE SAND, SOFT, BLACK AND BROWN, -SANDY SILT, NONPLASTIC, - OILY .'MELL. -- {ML) -- -

20 - --
- 33 '4" GRAVELLY SAND, WIDELY GRADED, 10-20% ANGULAR GRAVEL TO 1 .O IN. MAX.;-

COARSE TO FINE, MOSI'LY FINE, 5-10% NONPLASTIC FINES, DENSE BI.ACK -650 - - AND GRAY. -- (SP) -
25 - -- 16 "' SILTY SAND, WIDELY GRADED, COARSE TO FINE SAND, MOSTLY FINE, 10-20%--. NONPLASTIC FINES, COMPACT, MEDIUM BROWN. -- (SM) ,... 

- -
.30 - Jf -- 11 GRAVELLY SAND, WELL GRADED, 5-10% ROUNDED GRAVEL TO 1. 0 IN. MAX., -

- COARSE TO FINE SAND, 1-5% NONPLASTIC FINES, COMPACT, DARK BROWN. -
640 - (SW) - -- -35 - '7' -- UNIFOIM, · FINE, 10-15% NONPLASTIC FINES, LOOSE, LIGHT 10 SILTY SAND, -- BROWN. -- (SM) -- -

ilJ - -- Jr GRllVELLY SAND, WELL GRADED, 10-15% ROUNDED GRAVEL TO 1 .D IN. MAX., -- 18 

630 - COARSE TO FINE, 3-8% NONPLASTIC FINES, VERY DENSE, MEDIUM BROWN. - (SW) -
45 - ,. - 29 GRAVELLY SAND, SAME ASS #8. - (SW) 

-
-

SAND, WELL GRADED, 3-8% SUBANGUIAR GRAVEL TO O. 7 IN. MAX., 50 -
~ 

TO FINE SAND, 3-8% NONPLASTIC FINES, COMPACT, DARK BROWN. - 30 (SW) -
·~ 620 -

- JQQ NO REXJOVERY. 
55 - 3" .,.....,_ 

-
- TOP OF ROCK AT 55.0 1 

- END OF OORING AT 55,31 --------
-
-
--

l. FIGURES IN BLOW OR RECOVERY COLJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 RE~UIREi.l TO DRIVE 

COARSE 

-
-
---
-
-
--
-
-----------
----
--
--

A 2" OD SAMPLE SPOON 12" Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,..-,~-,r---------------------1 
THE PERCENT OF CORE RECOVEREJ. 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,6INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....,._--1 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • ..2.. INDICATES LOCATION OF NATURAL GRO]ND WATEf l 
? TABLE. 

4. jiSD - ROCK QUALITY DESIGNATION. 
5° 1.J. INuICATES DEPTH & LENGTH OF NX CORING 
6. DAT!JM IS MF.AH SEA LEVEL. 

WRING; LOG 541 A t" 

BEAVER VALLEY POWER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT COMP ANY 

STONE l WEBSTER ENGINEERING CORflORATION A 11700 - GSK - 17 



) ) 

DUQUESNE LIGHT COMPANY SH-1... o,..!._ 

SITE BEAVER VALLEY PO-WER STATION J.0. NO. 11700 BORING NO. 544 -t 
TYPE OF BORING _____ LOCATION _SHiiioiiia-=PP;;..;;;I=HG=P;..;;O=Rl'=•~PmN=_SIL=...:VANI=.;;;,;;;A _____ GROUND ELEV. 67.l 1? 

DATE DRILLED MAIDH 30-AFRIL 1, 1974 DRtLLED 9y _AMERI==c __ AN _______ LOGGED 8Y _ _.;;;J..;;;;ii.E-'._P __ • ___ _ 

SUMMARY Of BORING----------------------------------

:c I-
OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > ~ WEATHERING :I: C, La.I l&J .,_ L&J AND >- la.I Q. L&J UJ, 0 ~9 ~ I.Lt RQD 3:lu L 

II.I u.. II.I LL g w >- F'IELD ANO LA&0"ATOf\"t TE8T REIULT$· 101 L $TAAT-' OESCfllfl'T ION; LITHOLOGY 
Q 0 t.l IO ll lOO ~ a:: Oft JOINTIN8~9EDDING "NO F'"IJLTING ' -'ND TE::XTUl'!.E 

I I I I I CD a:. (!) OE&Cflll~TIO I 

67l.,l:7 

- -
- -- -

670 - - -
5 --

-
--

10 -
-
-
-

660 - -
15 -

-
-
-
-

20 -
- 70 ,; -
-

650 - -
25 -

-
- 10 ~ 
--

30 --
-
-
-640 - J5 _ 
-
-
-
-

40 --
- 18 ~ 
-

---
--SILTY SAND, WIDELY GRADED, 8-12% ANGULAR GRAVEL TO 0.7 IN. MAX., -

COARSE TO FINE SAND, MOSTLY FINE, 20-30% NONPLASTIC FINFS, LOOSE, _ 
MOI S'l' DARK BROWN AND BLACK, ORGAN! C. 
(SM) -

--
ORGANIC SILT, NONFLASTIC, 25-.35% FINE SAND, VERY LOOSE, SATURATED, -
BLACK. -
(OL} • -

--
SILTY SAND, WIDELY GRADED, 5-10% ANGULAR GRAVEL TO 1.0 IN. MAX., -
COARSE TO FINE SAND, MOSTLY FINE, 15-20% NONPLASTIG FINF.S, VERY 
DENSE, LIGHT GRAY AND DARK BROWN. 
( SM) 

GRAVELLY SAND, POORLY GRADED, 8-12% SUBANGULAR TO 1.1 IN. MAX., 
COARSE TO flNE SAND, MOi:>'TLY FINE, 3-8% NONPLASTIC FINES, LOOSE, 
DARK BROWN. 
(SP) 

-
-
---
-
-
--

SILTY SAND, 'WIDELY GRADED, MEDIUM TO FINE, MOSTLY FINE, 8-12:' NON--
PLASTIC FINES, LOOSE, MEDIUM BBOWN. -
(SM-SP) -

--
GRAVELLY SAND, FOORLY GRADED, 10-20% ROUNDED GRAVEL TO 1.1 IN. MAI., 
COARSE TO FINE SAND, MOS'TLY FINE, 3-8% NONPLASTIC FINES, COMPACT, -
MEDIUM BROWN. -
(SP) _ 

-
GRAVELLY SAND, SIMILAR TO S #6 EXCEPT 20-.30% ROUNDED GRAVEL TO 0.9 -
IN. MAX. -

6.30 - - (SP) -
-

45 --
- 19 ~ 
-

50 -

GRAVELLY SAND, SAME ASS #'7. 
(SP) 

--
-
---

- SILTY SAND, WIDELY GRADED, .3-8% ROUNDED GRAVEL TO O. 7 IN, MAX., -
COARSE TO FINE SAND, MOSTLY FINE, 10-15% NONPL.ASTIC FINES, DENSE, -- DARK BROWN. . -

620 - - .1QQ (SM) _ 
55 - 511 __,J.,_, SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-5% NONPLASTIC 

t----+.;;.;;..-_-+-------1~--=:,l--~1-::=~.:r!NES, VERY DENSE, DAruC. BROWN. -

- (SP) 

---
TOP OF ROCK AT 55.4, 

END OF OOH.ING AT 55.41 

------
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 

-
-
-----
-
---
----

A 2" OD SAMPLE SPOON 1211 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE .ROCK CORES DENOTE r,--,--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF UNDIST'.JRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ..._._~ 
Ql7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

I 

3° -.&- INDICATES LOCATION OF NATURAL GROJND WATEE 2 " TABLE. 
4. ,!!S!D - ROCK QUALITY DESIGNATION. 
5. 1.J- INuICATES DEPTH & LENGTH OF NX COiUNG RUN 
6. DAT tJM IS MEAN SF.A LEVEL. 

M .L .&. .,_ 

• UL 

OORING LOG 544 z:--

BEAVER VALLE! POWER STATION - UNIT NO. 1 
SHIPPilfGPORT, P.EMNSILVANIA 

DUQUESlE LIGHT COMP ANY 

STONE 6 WEBSTER ENGIN£EIIING CORPORATION A 11700 - GSK - 18 



·\ 

) ·) 

DUQUESNE LIGHT CCMPANY 
SH_l._ or_1_ 

SITE BEAVER VALLEY P0WIR STATION J.O. NO. 11700 BORING NO. 545 ~ 
TY'PE OF' BORING SPLIT SPOON LOCATION _ ... s;.;;H_IP~P~I;;;.NGPO:..;:;;,;;RT.:.izi...::.;PE:;.::N.:.:;N:.=,SYL~V..:::AN:.:.;IA==------ GROUND ELEV. 671.5 1 

DATE DRILLED APRIL l, 1974 DRILLED BY AMERICAN LOGGED BY __ J_._P_.o_. ____ _ 

SUMMARY OF BORING--------,-----------------------------

> 1-
laJ w 
..J w 
LLJ LL 

671.5 

66Q__ 

64g__ 

620 -

-

:c f-
f- L&J 
Q.. LaJ 
\I.Ila. 
0 

-
-
-
-

5 --
-
-
-

10 --
-
-
-
-

15 -
-
-
-
-

20 - -
-
-
-

25 -
-
-
-
-

30 ·-
-
-
-
-
-
-
-
-

40 -
-
-
-
-

45 -
-
-
-
-

50 -
-
-
-
-

------
-
-
--
-

-
--

OVERALL 
WEATHERING 

,-.ND 

RQD 
o 2.S 50 ts 100 

I I I I I 

SAMPLE ----

20 II': 

15 '1:' 

12 ,r 

31 

100 11 
lff 

~ 
l: C) 

~9 
IX 
(!) 

SOIL QR ROCK DESCRIPTlON 

FIELD J\ND L.AeOl'ATOf\'f' TEST R~I.ULTS, 
OR JOINTING,BEDDING AND f"AULTING 
OU.CJl.t,TIONS 

&01 L STRATA 0ESCRIPT ION; LITHOLOGY 
I\ND TEXTURE 

-
-

NO SAMPLF.s FIRST 10 1 -
---
-
--

NO RECOVERY -
TOP 8 INCHES: CLAYEY ORGANIC SILT, SLIGHTLY TO MODERATELY PLASTIC, -
8-12;£ FINE SAND, VERY SOFT, MOIST, BROWN. 
LAST 10 IllCHES: BAME AS ABOVE, EXCEPT BLACK. 
(01) 

CLAYEY ORGANIC SILT, SIMILAR TO ABOVE, EXCEPT SATURATED. 
(DL) 

~t POORLY GRADED, BINE SIJB.,i~UNDED SAND, LESS THAN 5% COARSE 
SAND, LESS THAN 5% SLIGHTLY PLASTIC FINES, DAMP, COMPACT, DRY 
POCKET OF BLUE-GREEN FINE SAND, BLUE BROWN. 
(SP) 

-
-
-
-
-
----
-
---SANDY GRAVEL, POO~Y GRADED, 601, ~VEL TO 1.75 INCH DIAMETER, _ 

15% COARSE SANDt 18-2~ FINE SAND, 5% NONPLA.STIC FINES, BLUE-BROWN, 
DAMP, 1/2 INCH ON OOTTCM SATURATED GRAVELLY SAND, 4(1/, GRAVEL , 60% -
FINE SAND. -
(~) --GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE, 4f$ GRAVEL TO 1.75 _ 
INCH DIAMETER, 30% COARSE SAND, 25'/, MEDTIM TO FINE SAND, LESS THAN 
5% NONPLASTIC FINES, VERY LOOSE, DAMP, MEDIUM BROWN. -
(SP) -

--
SAND, WIDELY GRADED, COARSE TO FINE, EVENLY DISTRIBUTED, 10% NONPLA& 
TIC FINES, DAMP, MEDim-r BIUllN. _ 
(SP-SW) · -

-
GRAVELLY SAND, UNIFORM, FINE, SAND, 201, GRAVEL TO l • ; IllCH DIA.Ml!;'I'J:reJ 
16j NONPLASTIC FINES, DAMP, LOOSE, BROWN. -
(SP) -

-
-

GRAVELLY SAND, WIDELY GRADED, 15-25% GRAVEL TO 3/4 _INCH DIAMETER, -
SAND EVENLY DISTRIBUTED, 5-8% NONPLASTIC FINES, DAMP, CCMPACT, ... 
~~BR~. -
(SP) -

--
GRAVELLY SAND, Silfn.AR TO ABOVE. 
(SP) 

-
--

NO RECOvmtY. -
END OF :OORING AT 55.0 1 ---------------

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQOIREu TO DRIVI 
A 2" OD SAMPLE SPOON 12" Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ,......_--c 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. . 

3 • ..J- INDICATES LOCATION OF NATURAL GRQ'.JND WATEE l 
TABLE. 

4 • .!!9D - ROCK QUALITY DESIGNATION. 
5. LJ. INuICATES DEPTH & LENGTH OF NX COiUNG RUN 1 ~;~ 
6. DATrJM IS MFAH SF.A LEVEL · Vll 

OORIBG LOG 545 T 

BEAVER.VALLE! POwm STATION - UNIT HO. l 
SBlPPilfGFc:m';, PDNSYLVABIA 

DUQUESNE LIGHT COOANY 

STONE 6 WEBSTER ENGINEE:IIINO CORPORATION A 11700 - OSK - 19 



) ) 

DUQUESNE LIGHT CCMPANI SH.!.... o,_1_ 

SITE BF.Amt VALLE! POWER STATION J.O. NO. _1_1_700 ___ IORING No.5 .... 46 ___ '(: __ _ 
TYPE OF BORING SPLIT SPOON LOCATION __ SH=,,=IP:.:.P.=IN:.:.iG=-P~OR:.:.:Tu.,....:Pi.::ENN=SYL=V..;:.:\:::;:N:IA=------ GROUND ELEV. 675.9' 
DATE DRILLED APRIL 2. 19'"14 DRILLED IY AMERICAN LOGGED 9y __ J,....P ..... _o. ______ _ 
SUMMARY Of BORING----------------------------------

%: I-
OVERALL 

> ... WEATHERING 
w Ill ... ta.I ,.N.O 

Q. I.LI _, "' RQD w I&. Wu,. 
0 O U 10 Tl 100 

I I I I I 

67'i.Q 

-
--
-

5 --
-
--

10 -. 665_ ---
-

15 -
-
--

655 -
20 -- ----
25 --

-
-
-

30 -645- -
-
-
-

35 --
-

-
-

40 -635- -
-
-
-

45 ---
.... 
.... 

50 -
625- -

-
-
-55 
---
--- -
-
------
--

SAMP'l£ 0 -
:.: 1,,.1 ~ C. 

10 0 19 ~au .. 
>-

..J w ~ a: 
(D a: "' 

10,; 

16 ~ 

27 ~ 

SOIL QR RQCK DESCRIPTION 

FIELD AN) LA&Ollt,.TO"Y TEIT RESULTS; 
Oft .,OINTINe~·EODIN• ,_MD rA.UL TING 

SOU. STRATA DUCIIU•T I ON; LI THO LOGY 
o\NO TEXTU"t 

OE.6Cllllf>TIO 

-
-

NO SAMPLF.s FIRST 10 1 -----
--GRAVELLY &ND, poom:,y GRADID, COARSE TO FINE, SUB-ROmIDED TO ANGU-_ 

LAR, 25% GRAVEL TO 1.5 INCH DIAMETER, ANGULAR, 201, COARSE TO MEDIUM 
SA.ND, 5% NONPLASTIC FINES, DAMP, CCMPACT, BLUE-BROWN. -
(~) --
MJ1B! CIRAVEL, POORLY GRADED, SMALL GRAVEL TO 1.3 INCH DIAMETER, -
ANGULlR, 25-35% SAND, 8-12%, MEDIUM SAND, SUB,.,A.NGULAR, 51, NONPLA.STIC_ 
FINES, DAMP, LOOSE, BROWN. _ 
(GP) -
3 INCHES:GRAVELLY SAND, POORLY GRADED, COARSE TO FINE SAND, 25% 1, -
ANGULAR GRAVEL TO 1.3 INCH DIAMETER,LITTLE OR NO FnIBS,DAMP, LOOSE, 
mow. (SP) · -
3 INCH LAYER OF FINE !LACK ~, UNIFORM, VERY BLACK, ORGANIC SMELL.., 
5-10% NONPLA.STIC FINES, DAMP. (SM) _ 
4 INCHF.S: GRAVELLr:SANB, SAME .AS 'IDP 3 INCHES. (SP) 

GRAVELLY SAND, UNIFORM, FINE, ROUNDED SAND, GRAVEL TO 1.2 INCH 
DIAMETER, ANGULAR, 5% NONPLA.STIC FINFE, LOOSE, DAMPt BLUE-GRAY, 
POCKETS OF VERY DENSE, LIGHT BLUE UNIFOHN SAlID. ( SP J 
LAST 2 INCHES: SANDY GRAVEL, 25% FINE sum, BLUE-GREEN. 
(GP) 

---
--
-

GRAVELLY SAND, Wil)ELY GRADED, COARSE TO FINE SAND, 25-J5% GRAVEL, -
SUB-RQUNDED, TO 1 .25 INCH DIAMETER, MOSTLY FINE SAND, 5% NONPLASTIC-
FINES, DAMP, LOOSE, BLUE-BROWN. -
(SP) -

-
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE SAND, 25-35% ABGULAR -
GR.A VEL TO 1.6 INCH DIAMETER, MOSTLY FINE &ND, 5% NONPLASTIC FINES, -
Im!P, LOOSE, BLUE-BROWN. 
(SP) 

-
-
--GRAVELLY SAND, WIDEl.Y GRADED, COARSE TO FINE SAND, 25-35% GRAVEL 

TO 1.25 INCH DIAMETER, ANGULAR, MOSTLY FINE SAND, 5% NONPLA.STIC -
FINES, SATURATED, LOOSE, BL UF,..BROWN • 
(W) . 

GRAVELLY SAND, POORLY GRADED, COARSE TO FINE, 10-20;( COARSE TO 
MEDTIM SllND, 10-20,t ANUGLAR GR.A VEL TO 1 INCH DIAMDER, 5-10% 
NONPLASTIC FINES, DAMP, CO!PACT, MEDIUM BROWN. 
(SP) 

-----
-
-
----

SUID, POOBL.Y GRADED, MEDIUM TO FINE SA.ND, 5-lo,t; ANOOLA.R GRAVEL -
5ioF' COARSE, ANGULAR SAND, DAMP, CCJJ{PACT, 5% NONPLASTIC FINKS, _ 
LIGHT BROWN. 
(SP) --

END OF EORING AT 55.0 1 ---
----
---
----

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE BOMBER OF BLOWS OF A 
11+0 LB HAMMER FALLING JO" REQUIREL> TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE iJISTANCE SHOWN. 
FIGlJRES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,------------------...J 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INOICATES LOCATION OF UNDIST!JRBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. 1-4----1 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH MO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

J 

3. -fr- INDICATES LOCATION OF NATURAL GROJND WATEE I 
TABLE. 

4. ~D - ROCK QUALITY DESIGNATION. 
5° lJ. INDICATES DEPTH & LENGTH OF NX COiUNG RUN 
6. DATUM IS KFAN SF.A LEVEL 

OORING LOG 546 -e 

BEAVER VALLEI POWER STATION - UNIT NO. l 
SHIPPINGPORT, PEMNSILVA.NIA 

DUQUE.SBE LIGHT Cct!PABY 

ITONE 6 WE■STtft £NGINIIII ... COIU'OIIATION 

A 11700 - GSK - 20 
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) \ 
) 

DUQUESNE LIGHT CCMPANY 

) 

SH_!_ o,_1_ 

SITE BEA,VER VALLEY POWER STATION J.O. No. 11700 BORING No. 547 C 
TYPE Of BORING SPLIT SPOON LOCATION_, S_H_IP;;..;P;..;.I;;;..;.N ..... GP_O_RT...1z:.....;;..Pli:N...;.;_N ..... SYL_VAN~IA.;...._ _____ GROUND ELEV. _67_6_1 

____ _ 

DATE DRILLED APRIL 3-4, 1974 DRtLLED BY AMERICAN LOGGED 9y_J_.P_._D_. _____ _ 

SUMMARY Of BORING---------------------------------

X ,_ 
OVERALL SAMPLE > ... WEATH£RING 

UJ L&J I- UJ AND :> w 
Q. L&J co 0 ..J LL.I RQD ~lu Q_ 

I.LI LI. LLJ u. ► 0 0 U, IO YI 100 ..J w I-
I I I I I CD ~ 

-
-
-
-

5 -
-
--

10 -66.c:; __ 
-
-
-
-

15 -
-
-
-
-

20 -
655-- -- 34,,; 

-
-

25 -
-
- 35,: 
-
-

u -:c C, 

~9 ac 
C) 

SOlL QR ROCK DESCRIPTION 

FIELD MtD LA&O"ATOA't TEIT RUULTS; 
OR JOINTING~lltOOING .t.NO F".t.ULTING 

&OIL STRATA OEICRlf'T ION; LITHOLOGY 
AND T[XTIJRE 

cu:ac"l"TIO I 

-
-
-
---
...,. 

-
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE, 35-40% GRAVEL TO -
1.5 INCH DArnETER, SUB-ROUNDED AND ANGUlAR, 15-~ COARSE SAND, 
5-10,£ SLIGHTLY PLASTIC FINES, MOIST, CCMPACT, LIGHT BROWN. 

-
-

(SP) -
-

§:YID., POORLY GRADED, COARSE TO FINE, 15-20% COARSE SAND, ANGULAR;-
VEXY ANGULAR FINE SAND, 5-10% NONPLASTIC FINES, MOIST TO ALMOST -
SATURATED, Vll!.Y LOOSE, BLUE-BROWN. -
(SP) -
GRAVELLY SAND, WIDELY GRADED, COARSE TO FINE, 25-35% GRAVEL TO 
1 • 6 INCH DIA.METER, SUB-ROUNDED TO ANGULAR, l 5~20% COARSE SAND, 

---8-12% SLIGHTLY TO MODERATE!LY PLASTIC FINES, DAMP, DENSE, GREEN 
BROWN, SAMPLE HAD l INCH LA.YER OF DENSE, FINE, LIGHT BLUE SAND IN -
MIDDLE OF SPOON. -
(GP) --SANDY GRAVEL, POORLY GRADED, WIDELY GRADED SAND, GRAVEL TO 1.5 
INCH DIAMETIB, ANGULAR AND SUB-ROUNDED, 35-40% COARSE TO FJNE SAND;-
8-1~ SLIGHTLY PLASTIC FINES, 15% COARSE SAND, MOIST TO SATURATED, -
DENSE, m. UE-GREEN. -
(GP) -

645 --- 30 -

19~ 

-GRAVELLY SAND, POORLY GRADED, MEDIUM TO FINE SAND, 30-40% GRAVEL -
-
-
-

35 -
-
-
-
-

635..- 40 -= 
-
-
-

45 -
- 25~ -
-
-

50 -
625__ -

-
-
-

55 -
-
- 69~0 

----
-
----
-
--

TO 1.4 INCH DIAMETER, ANGULAR AND SUB-ANGDLAR, 15-2('.)% MEDIUM SA.ND, -
SUB-ROUNDED, 6-91, NONPLASTIC FINES, DAMP{ CCMPACT, MEDIUM mow. ...., 
(COBBLE IN PATH OF SPOON, SMALL RECOiERYJ. -
(~) -
GRAVELLY SAND, POORLY GRADED, COARSE TO FINE SAND, LESS THAN 10%-
COARSE AND MEDIUM SAND, 15-20% GRAVEL TO 1.5 INCH DIAMETER, ANGULAR 
50-6o.t UNIFORM FINE SAND, ROUNDED, 8-12% NONPLASTIC FINES,SITURATID 
COMPACT, LIGHT BROWN. -
(SP) --~, WELL GRADED JR(I( FINE TO MEDIUM GRAIN SIZE, ROUNDED TO SUB-_ 
ANGULAR, MOIST TO SATURATED, CCMPACT, 5-10% NONPLASTIC FINF.S,LIGHT 
BROWN, LAST 1 INCH IN SHOE, 1 PIEI:E OF GRAVEL TO 1.4 INCH DIAMETER;-
ANGULAR, 5-8% SLIGHTLY PLASTIC FINES, SCME FINE SAND, -
(SP) --GRAVELLY SAND, 
INCH DIAMETER, 
PLASTIC FINES, 
(SP) 

WIDELY GRADED,COARSE TO FINE, 18-23% GRAVEL TO 1.1_ 
SUB-ROUNDED,. JS-45% FINE SAJW, ROUNDED, 8-1:2$ NON- _ 
COMPACT, MOIST, MEDIUM BROWN. 

SAHD, POORLY GRADED,FINE TO MEDIUM, 15% NONPLASTIC FINES. 
MIDDLE 3 INCHESt §Al:lll, UNIFORMLY FlliE SAND, CLEAN, l PIECE OF 
GRAVEL TO 1 • 2 INCH DIAMETER, ANGULAR. 

-
---
-

~, SAME AS TOP, EXCEPT BLACK STAill THROUGHOUT-APPEARS AS DE- _ 
COMPOSED COAL, SLIGHTLY PLASTIC. 
(SP) --
SILTY SAND.'. UNIFOff¥ FINE SA.ND, COARSE TO FINE SAND, 5-1°" COARSE -
SAND, SUB-ROUNDED TO ANGULAR, 5-$ MEDIUM SAND, 15-2CJ.% NONPLA.STIC -
FINF.S, DAMP TO SATURATED, VERY DENSE, LIGHT mown. -
(SP) -
END OF BORING AT 57.5 1 --

-
-
---
--
--

1. FIG!JRES IN BLOW OR RECOVERY COL1MN OPPOSITE 
SOIL SAMf'.LE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" R~UIREJ TO DRIVE 
A 2" OD SAMPLE SPOON 12 11 OR THE lllSTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE n--,---------------------1 
THE PERCENT OF CORE RECOVEREJ. 

2 • ■ 2 INDICATES LOCATION OF UNDI ST'JRBED SAMPLE. 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE 
Ol7INDICATES LOCATION OF SAMPLING ATTEMPT • 

WITH HO RECOVERY. l 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3° 4- INDICATES LOCATION OF NATURAL GRO]ND WATEf t 
T TABLE. 

4. jigD - ROCK QUALITY DESIGNATION. •111~ 
5. Jj. INDICATES DEPTH & LENGTH OF NX COiUNG RTJN 1 'JJ 
6. DATUM IS MEAN SEA LEVEL • ~ 

BORING LOG 54 7 C 

BEAVER VALLE! POWER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT C<J,[pANY 

STONE i. WEBSTER ENGINEERING CORPORATION 

A 11 700 - GSK - 2~ 

I 
l 
t 



,) '.,) 

DUQUESNE LIGHT COMP ANY SH2. o,~ 

SITE BEAVER VALLEY POWER STATION J.O. NO. _l_l_?oo ____ BORING No. 548 c 
TYPE OF BORING SPLIT SPOON LOCATION SHIPPINGPORT, PENN~"YLVANI,~ GROUND ELEV. _.6,.,.7....,5.._,3.,__ __ l_._7_"'~ .... ::_· 
DATE DRILLED APRIL 4, 1974 ORtLLED BY AMERICAN LOGGED BY ____ JP_D ____ _ 

SUMMARY OF BORING ------------------------------------

:c I-
OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > WEATHERING -.... :I: C, w 1.&J ~w AND (I) > La.J il. 3: 0 a_ ..J laJ Q. laJ RQD c:( 9 1&J LL UJ LL o•U )- FIE LO ~ND LABOR" TOR'/ TE.ST f\E.$UL. TS; SOIL ~TA.HA OE.SCRIPT ION i UTHOI.OGY 

_JOW ~ a: 0 0 ?.5 so 15 100 OR JOINTING,BEDDING i\.NO ,-,.UL.TING ANO TEXTURt 

I I I I I 
(0 0:: c.:, DEliCRl~TION& 

675.'3 

- J l lrtul.1/<l,IY hANIJY Sll'l, 01.,,LLTH'l'l,Y l'\J f'i'JJJJ;;_ 1:sL:i: l-'LASTIC; 10-15:'b GRAVEL 
TO l. 611 DIAMETER, ANGULAR, 15-20¾ FINE TO MEDIUM SlillD; SMALL STREAKS 
!JF BLACK FINE MATERIAL, PROMBLY ORGANIC. --

- ~) -
-

670 5 -~~ 

-
-
-
-

10 -
---
-

15 -61-.Jj --·. -
-
-
-

20 -
-
-
-
-

650 .,-~ 25 -
-
-
-
-

30 -

13 ,,.3 

17 

ORGANIC SANDY SILT, NONPL,.STIC, 10-15% FINE IDITFOHM SAND, VERY 
SOF"I', MOI3T, OILY ORGANIC SMELL; DARK BLUE GRAY; STREAK.; OF BLACK 
ORGANIC MATERIAL THRDUGHOUT. 
{01) 

{WjDY GRAVH'...L; POORLY GRADED, GilAVEL TO 1. 5 DIIIME.."'rER, ~\UGUL,Jl AND 
SUBROUNDED, 6-8% FINE SAND, 3% NONPLASTIC FINS$, COMP:~T, DAMP; 
BLUE BROWN. 
(GP) 

SANDY GRAVEL, POORLY GRADED; GH.AVEL TO 1. 75n DL\ME.'!'El{, .JWUL ,R 
30-35% WIDELY GRADED S1!...l\!D, CO.d1SE TO FINE; 6-8% NONPLASTIC FINES; 
VERY DENSE; MOIST, BLUE GR.ti.Y. 
{GP) 

SAND, MOSTLY UNIJi'OHM, FINE, LESS THAN 1% NONPLASTIC FINES, D,'.J1F, 
MEDIUM GRAYIJH BROWN, FEw l'EBBL.~ TO 1/2i1, (SP). 

GRAVELLY SAfID, ~JELL GRADED, CO .• ,iSE TO FINE, 1-3% SLIGHTLY PLASTIC 
FINES, MOIJT, MEDIUM ORANGE BROWN, PEBBL~ TO 11:, (81.'). 

--
-
-

--
-
-
--
-

-
--
-
-
---
-
-
--- lJ ~ GRAVELIJ ~D: WELL GRADED, COARSE TO FINE, LESS TH1J~ 1% NONPL.\STIC 

FINES, WET, MEDIUM GRAYIJH BROWN, F"IBBLES TO l 1/411 , (SW). -- -
- -
- -

640 -- . -· 35 ~ 

- SAN~fu WELL GRADED, CO .RSE TO HNE, 1-3% NONPL),STIC F'INSS, SLTURAT~D,-
1 1 GRA.YI3H BROWN, FEW FEBBLES TO 1/;2P , ( ,:M) • --

-
-

40 -
-
-
-
-

630 - 45 -
-
-
-----
-----
---
-
-
---
-
-
--

49 ~ ~, UNIFOfil,!, MEDIID,1 TO FINE, LESS THlJ~ 1% NON'rlLETIC FIN~ 'dRr, 
MEDIUM D:aQl;,JN, (SF) • 

SAND, POORLY GRADED, GO.A.SE TO 7INC, HOJTLY FIN~, 3--5% JLIGHTLY 
PL~,BTIG FIRE'S, "i/LT, MEDIUM BROWN WITH 30ME ~.iDDISH B.:U.'H, i"S.f 
PEBBL&S ":rO l/211 • (SP). 

END OF BOTIDJG AT 56. 0, 

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO'' REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
-
---
-
-
--
-
-
---
-
----
-
-
----
-
---
-
-
--

FIGURES SHO~~ OPPOSITE ROCK CORES DENOTE ,.....---,,----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2 INDICATES LOCATION OF UNDIST1RBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....,.. __ 
0l7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH ND RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

J 

). ~ INDICATES LOCATION OF NATURAL GROJND WATEI 2 
. TABLE. 

4 • .!19D - HOCK QUALITY DESIGNATION. 
?• LJ !N0ICATE3 DEPTH & LENGTH OF NX 
6. DAT 1JM IS ~ti SEA LEVEL 

BORIMG LOG 548 c 
BEAVER VALLEY POWER STATION - UNIT NO, 1 

SHIPPINGPORT, PENNSYLVA;"J'I;~ 

ou.~m~SN2: LIGHT COJ,,IP ,'JCT 

STONE & WEBSTER ENGINEERING CORPORATION A ll '700 - GSK -" 22r 

r 

'" i 



\ 
/ 

') ) 

DUQUESNE LIGHT CCMPANY SH..L OF_L 

SITE ______ BEA~V=ER~V=AL=LEY=--'P_a.JER'---......,_S __ T_..AT_I._O_N _________ J.0. NO. 11700 BORING No. 549 < 
TYPE Of' BORING SPLIT SPOON LOCATION _s ... HT..,P.,.P...,T..,.NQ..,P...,O...,RT..._, ........ r ... ENN--SYI-.Y ... A...,NJ...,A.._ ____ _ GROUND ELEV. 646.9 1 

DATE DRILLED MAY 2. 1974 DRILLED BY AMEiri.:cAl~ LOGGED BY __ F ..... P ..... V ...... ____ _ 

SUMMARY OF BORING------------------------------------

OVERALL SAMPLE 
WEATHERING SOIL OR ROCK DESCRIPTION 

"NO > 
(I) 0 w 

:c 1--
1-- w 
Q. w 
IJJ LL 
0 

RQD ~ u ~ 
0 U so 15100 gi ..... 1-
1 I If) mo: 

flELD o\NO LABOI\ATOR"t TEST RfaULTS; 
OR JOINTING,BEDOING AND r,_UL.TING 
OE&Cl'!.t~TlONI 

S.OIL STR-.TA OESCRIPT tON; LITHOLOGY 
"'NO TE:)(TIJl'lE 

6,46.9 

- 1 GRAVELLY SANDt WELL GRADED, COARSE TO FINE, 3-5% SLIGHTLY PLASTIC -
-
-

FINES, MEDIUM TO DARK GRAY, PEBBLES TO llJ. 
(SW) 

-
-

- -
5 - --

640 - -
11 ,r- SAND, WELL GRADED, COARSE TO FINE, LF.SS THA.c~ 1% NON PLASTIC FINFS, -

MEDIUM GRAY, BEW PEBBUS TO 3/ 4" • -
(SW) - -

- -
10 - -

- 17 '3" GRAVELLY SA.~D, WEIJ.. GRADED, COARSE TO FINE, 3-5% NON PLASTIC FINES, -
- MEDIUM GRAY BROWN, PEBBLES TO I 1/ 411 • -

(~) ---
15 -... 

630 - -
-
-

20 -

GRAVELLY SAND, AS ABOVE, MEDIUM BROWN, 
{SW) 

--
-
-
-
--- SAND, WELL GRADED, COARSE TO FINE, LESS THAM 1% NON PLASTIC FINFS, -

MEDIUM BROWN, FEW PEBBLES TO 1/211 , -
-
-

25 --
620 - -

-
-

30 

-
-
-
--
-
-
-
--
-
-
-
----
-
---
-
-

---
-----
-
-
---
-
-
--

14"" 
MQ_ 5".,. 

(SW) 

SAND, AS ABOV'E, PEBBLES TO J/411 • 

{SW) 
~,LWELL GRADED~ COARSE TO FINE, 3-5% SLIGHTLY PLASTIC FINES, 
MJWlUM BROWN. (SWJ 
GRAY SHALE, BOTTOM 211 • 

END OF BORINJ @ 29.91 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN. 

-
----
-
-
-

-
-
-
---
----
-
-
-
---
-
-
---
-------
----
-
-
-
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,i----ir-----------------------1 
THE PE:RCENT OF CORE RECOVERED. 

2. 12 INDICATES LOCATION OF UNDIST~BED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
Ol7INDICATES LOCATION OF SAMPLING ATTEMPT 1ta----■11 

WITH MO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3, L INDICllTES LOCATION OF NATURAL GR0]ND WATEI 2 
T TABLE. 

4, ~D - ROCK QUALITY DESIGNATION. M aft~~ 

5, LJ INuICATE3 DEPTH & LENGTH OF NX COiUNG RUN, 1 ·,111 
6. DATUM IS MEAN SF.A LEVEL. (Vil.. 

BCRH{G LOG 549 C 

BEAVER VALLE'l POWER STATION - tmIT NO. 1 
SHIPPING PORT, PENNSYLV ANII 

DUQUESNE LIGHT COMPANY 

STONE 6. WEBSTER ENGINEEfUNG CORPORATION A 11700 _ GSK - 2) 



) 

DUQUESNE LIGHT CO{PANY SHl. oF..L. 

SITE BEAVER VALLEY PCWER STATION J.O. No. 11700 BORING NO. 550 t 
TYPE or BORING SPLIT SPOON LOCATION SHIPPIJfGPORl', FfflKSILV,ANTA GROUND ELEV. _65_0_.6 __ _ 
DATE DRILLED MAY 7, 1974 DRILLED BY AMERICAN LOGGED BY F.'P.V. 

· SUMMARY Of BORING -----------------------------------

J: .... 
OVERALL SAMPLE u SOIL OR ROCK DESC RI PTI ON > WEATHERING -..... 

J: "' L&J w ..... LI.I AND ::,,: w U) 0 _J Q. UJ D.. ~9 l&J RQD :llu l&J LL. UJ u.. g ~ )- f IELD AMO LA&OfllATORY TE.$ T RE.SUL TS; 6011. STRATA DESCRIPTION; LITHOL.OGY 
0 Q U SQ TS \QO I- a: O" JOINTING~tEDDING 1,,NO F'AIJLTING ANC TEXTUPIE 

I I I I I al a:. (!) OESC .. l~TIO 

650 - -
- 11 Pi GRAVELLY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 5-lQ:l -

SLIGHTLY PLASTIC FINE.S, 5(],!E ORGAIIC, MEDIUM GRAY, PEBBLES TO l", _ 
- ·SLIGHT OIL SMELL. 
- (SP) -. 

-
5 - -- GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% SLIGHTLY PLASTIC -

- FINES, MEDIUM GRAY, PEBBLES TO l". _ 
- ,~, -
-

10 -- --
-
-

15 -
-
-

23,,,,. GRAVELLY SAND, AS ABOVE, MEDIUM BROW. 
(SW) 

-----
---
-

- §!!ill, POORLY GRADED, COARSE TO FINE, MOOTLY FHJE, LESS ~ 1% NON _ 
PLASTIC FINES, MEDIUM BROWN. 

6.30 -~ 

-
20 -

-
(SP) ---- -

- §&m, WELL GRADED, COARSE TO FINE, 1-3% NON PLASTIC FINF..S, MEDIUM _ 
-

25 --
-
-
-

l.Xl· 30 -
-
-
---
-
-
-
---
-
-
---
-
-
-----
-----
---
-
-
---
-
-
--

51 ,:-
100 ( 
l"· -

7 

BROWN. 
( 611) 

SAND, AS ABOV'E. 
cswT 
vn .. "' .. ·~ .. 'Rli!H'TT!C::AT,) 

END OF BORING@ 30.3 1 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRED TO DRIVE 

--
-
-
---
-
----
-----
-
-
--
-
-
-
---
--
---
-
-
---
-
-
---
--
--

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r---,r----------------------11 
THE PERCENT OF CO.RE RECOVEREn. 

2. ■2 INDICATES LOCATION OF UNDIST:JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. 1--1----1 
Q[7INDICATES LOCATION OF SAMPLING ATTEMPT ,....---. 

WITH HO RECOVERY. ~ 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

). ~ INDICATES LOCATION OF NATURAL GROJND WATEJ Z. 
.,. TABLE. 

4. ,BgD - ROCK QUALITY DESIGNATION. M '"" 11 -

5. LJ INDICATES DEPTH & . LENGTH OF NX CORING RUN, v, IA'IJ 
6. DATUM IS MEAN SEA LEVEL. f.dZ.. 

.atING LOO 551 ~ 

BEAVER VALLEY IOlER STATION - UNIT NO. l 
SHIPPINGPORT, PENNSYLVANII 

DUQUESNE LIGHT CCJ1PANY 

ITOfff: l W£1STER ENGINEERING CORPOIIIATION · A 11?00 • GSK - 24 



) 

DUQUESNE LIGHT CCMPANY SH1-.o,_L 

SITE BEAVEg JALLE'( PQWEB STATION J.O. NO. __ ll...;.7_oo ___ BORING No. 551 -t; 
TYPE Of BORING SPLIT SPOON LOCATION _SffT....._.P...,P_._J.,..NG .... P..wO,j,l,B:rl.,j,,-...1.P..,,.EWJ._.,.sn~:v...,o....,lll...,A------ GROUND ELEV. 661.0 
DATE DRILLED ____ MA¥ 7, 1974 DRIL LED BY AMERICA..}{ LOO G GEO BY __ ._Fa..:, P...L.y..i,.1 • ..___ ___ _ 

SUMMARY OF BORING ------------------------------------

OVERALL SAMPLE u SOIL OR ROCK DESC RIPTlO N > 1-- 7: .... WEATHERING -w l&J .,_w ,.NO Cl) ::,,: w J: c.., 
...J w Q. w RQD ~ 0 ll. ~9 w ~ w~ owu )- FIELD AND LA.BOl'\ATCA'f TEST REIULTS; SOIL $TR-.TA OESCRIPi tON; LI THO LOGY 

0 O t.S SOU 100 _J \JJ >- a:: Oft JOIHTING,:.BEDOING AND F,.ULTING "'-NO TEXTUI\E 

I I I I I al er. (!> DEICRll"TIO I 

661.o 
6fJJ -- -

-
-
-

5 -
-
-
-
-

10 -
650 - -

-
-
-

15 -
-
-
-
-

20 -
640 - -

-
-
-

25 -
-
-
-
-

JO -
6JO - -

-
-
-

35 -
-
-
-
-

II) -
620 - -

-
-

45 -
-
- . 
-
-------------
-
----
-
-
---

WOJl 
1 

17 IZ 
7~ 

11 ~ 

15 ~ 

20 Ill':'. 

19 

100 
'f.sii_ 

ll 

SILTY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE.1 10-15% 
MODERATELY PLASTIC FINES, S DME ORGANIC, DARK GRAY. 
.(SM) 

ND RECOVERY. 

-
-
-
--
-

SILTY SANDt MOSTLY UNIFORM, FINE 20-25% SLIGHTLY PLASTIC FINES, _ mm, O~Ei'~~~' Oj~N~I~~5i sffg~~ ~~.J;i&~fNFS, SOME ORGANI~ 
DARK GRAY TO ORANGE BROWN, FEW PEBBLES TO 1'1 (SP). -
NO RECOVERY. -

~, WELL GRADED, COARSE TO FINE, J-5% SLIGHTLY PLASTIC FINES, MEDI~ 
UM GRAY, FEW PEBBLES TD J/811 • 
(SW) --
SANDY GRAVEL, WELL GRADED, COARSE TO FINE, 1-3% NON PLASTIC FINES, -
MEDIUM BROWN, PEBBLF.s TO 1 1/ 411 , 15-20% FINE SAND. -(GW) -

--
GRAVELLY SAND, WELL GRADED, COARSE TO FINE, l-:J% NON PLASTIC FINES, -
MEDIT.ill BROWN, PEBBLES TO 11/8". -
{SW) _ 

GRAVELLY SAND, AS ABOVE. 
(SW) 

~, WELL GRADED, COARSE TO FINE, 3-5% NON PLASTIC FINES, MEDIUM 
BROWi:-l', FEW PEBBLES TO 1/211 • 

(SW) 

§A!ill, WELL GRADED, COARSE TO FINE, 1-3% NON PLASTIC FINES, MEDIUM 
BROWN, FEW PEBBLES TO 3/ 411 • 

GRAY SHALE, YEATKERED. 

END OF BffiING @ Ji].. 8 t 

---
-
-
---
-
-
---
-
---
-
-
---
-
-
----------
---
-
----
--
--

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE N!JMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30° REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-■,r---r-------------------......1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
~6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....,.~----t 
Ol7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER, 

3 • -&- INDICATES LOCATION OF NATURAL GROJND WATE1 Z 
T TABLE. 

4. jig.D - ROCK QUALITY DESIGNATION. · ,Ni IMhh 
5 • LJ IN1JICATE3 DEPTH & LENGTH OF NX COiUNG RUN, 1 'ill' · 
6. DATUM IS MEAN SEA LEVEL. .. 

BORING LOO 551, 

BEAVER VALLEY POWER STATION - UNIT ND. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT CCMPANY 

STONE l WEBSTER ENGINEERING CORPORATION A 11700 - GSK - 25 



DUQUESNE LIGHT COMPANY SH...1... Ofl 

SITE BEAVER VALLEY POWER STATION J.O. NO. __ 1_1?...,0....,0 __ BORING NO. __ 55_2_f-_ 
T '( PE Of BORING SPLIT SPOON LOCATION _.;;.S=HIP=PI=NGPO.a.=.....,ffi'_...2 .;;,P=mN=sYL-=---:V=ANI=A----_____ GROUND El EV. 651. 2' 

DATE DRILLED MAY B. 1974 DRILLED BY AMERICAN LOGGED BY F,P,Y, 
SUMMARY' OF BORING-----------------------------------

OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > ~ ~ .... WEAT~ERING :::c: C) l&J w I- LaJ ANO Cl) > w ~9 .J LI.I Q. lJJ RQD 3: 0 Q.. 

1IJ u.. W LL o•o >- FIELD AND LABORATOR"I' TEST RE'DULTS; &01 L STRATI< 0£.SCFIIPT ION; LI THOLOG,V 
C o Z.! SO l5 100 ..Jo l&J ..... a: OR JOINT I NO, BEDDING ~NO r.-.ULTING ANO H;XTUAE 

I I I I I IQ a: (!) DE&CRI .. TIONI 

6,;1 ,3 

650 - -
-
-
-

5 -
-
-
-
-

10 -

4 
----------------------------------. 

1 GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 1-3% SLIGHTLY PLASTIC -
FINES, SB1E ORGANIC, MEDIUM TO DARK GRAY, SLIGIIT OIL SMELL, PEBBLES -
TO 3/411 • 

(SY) -
-

SAND," UNIFORM, FINE, 1-3% SLIGHTLY PLASTIC FINE3, MEDIUM GRAY. -lSPJ ORANG INq TO: _ 
GRAVELLY SAND, WELL GRADED, COARSE TD FINE, 3-5% SLIGHTLY Pl.ASTIC _ 
FINES, MEDIUM BROWN, PEBBLES TO 1 1/ 411 , _ 

(SW) --
640 - - NO REC(Ji.TER.Y. 

NO RECOIJ'ERY. 

-- -- -
- -15 - --
-
-

12 ~ Q!!fil, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, l-J% NON PLASTIC -
FINE:,!i MEDIUM BOOWN, FEW PEBBLES TO l'' • -
(SP) 

-
20 -

630 - -
-
-
-

25 -

16~ GRAVELLY SAND, AS ABOVE, LESS THAN 1% NON PLASTIC FINES, 
(SP) 

-
--
-
-
-
--- :n ,-; SAND, UNIFORM, FIUE, LESS THAN 1% NON PLASTIC FINES, MEDIUM BROWN. -

00 --
-
- NO RmOVERY (REFUSAL}. 

.:,u -
- END OF BORING@ 29.5 1 

-
-
---
-
---
-
-
-
--
-
-
-
--
-
-
-
---- -· -
---
-
-
---
-
-
--

l. FIGURES IN BLOW OR RECOVERY C0LITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REgUIRED TO DRIVE 

-
----
-
---
-
---
-
-
-
---
-
-
---
-
-
----
-
---
-
-
---
-
-
--

A 2" _ OD SAMPLE SPOON 12" OR THE ill STANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r"""'I~~,--------------------""""' 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. r--1---. 
O17INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

J 

3 • .L INDICATES LOCATION OF NATURAL GR0JND WATEJ t 
? TABLE. 

4. $5!D - ROCK QUALITY DESIGNATION. 
5. U INuICATE3 DEPTH & LENGTH OF NX 
6. DATUM IS MEAN SEA LEVEL. 

lf-1 ',f,/7.hi 
COiUNG RTJN, I IJ/J.. 

BORING LOO 552 r 
BEAVER VALLEY PWER STATION - UNIT NO. 1 

SHIPPING PCRT, PENNSYLVANIA 
DUQUESNE LIGHT COMPANY 

STONE 6 WEBSTER ENGINEERING COIIPOflATION 

A 11700 - GSK -26 



) ) 
.✓ 

DllmJES1lE LIGHT C™fANY 
SHl or..L 

SITE BEAVER VALLEY POWE,R S'llTJPN J.0. NO. 11700 BORING Nt 553 :C 
SHIPPINGPORr .ANI GROUND rLEV. v:1.l.O TYPE Of BORING SPLIT SPOON LOCATION ~~:.:..::~~;l;.l•~PElfN~.ac.SYL.,,.-..,.v-...ytA..,.______ ~ 

DAT£ DRILLED MAY 8. 1974 DRILLED IY AMJ!JIQAN LOGGED IY __ F._. • ...,P ..... .YL.a.•----
SUMMARY or BORING---------------------------------

OVERALL SAMPLE > X 1-- WEATHERING ... 
Lu l&I ... l.aJ 11,ND :-: lo.I 

"' 0 ..J I.Lt Q.LIJ RQD ~,u IL 
LI.I I.I. UJ LL >-

0 o I.I IO ta 100 ..J w I-

I I I I I G a:. 

- 8 l -
650 - -

-5_ 17 ~ 
-
-

- -
-

10 -
19 ~ 

-
-

(.) -:i:: C) 

19 a: 
~ 

SOIL QR ROCK DESCRIPTION 

FIELD MtD LAB0III.ATOR'f TEST RESULTS, 
Oft JOINTING~,£DOIN• ANO F"A.ULTIHG 

101 L $TlilATA DESCl'ttrT ION• LITHOLOGY 
i\N D T E:lCTUl'lf. 

DE5Cllllf'TIO 

· GRAVELLY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-3% 
NON PLASTIC FINES, MEDIUM BROWN,. PEBBLES TO 3/4". 
(SP) 
GRAVELLY SAND, AS ABOVE. 
(SP) 

-

-
--
-
-
-

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 5-10% SLIGHTLY PLASTIC -
FINES, MEDIUM BROWN, PEBBLES TO 1 1/8". -(S) . -

-640 - -
38 ,: -

15 -
-
-
-

~' WELL GRADED, COARSE TO FINE,. 1-.3% SLIGHTLY PLASTIC FINES, 
MEDIUM GRAYISH BROWN, WITH SCME BLACK, FEW PEBBLES TO 111 , 

(SW) 

----
-
--

20 -
123 ,r GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% NON PLASTIC FINES,-

MEDIUM BROWN,PPEBBLES TO 1/211 • -- (SW) --
630 -

NOTE: SPOON BENT WHILE DRIVING. MARKS ON SIDE INDICATE STRIKING _ 
METALLIC OBJECT. -

-
25 --

-
-

37 11'6" GRAVELLY SAND, AS ABOVE, PEBBLES TO 111 • 

(SY) 
-
----
--

30 ~, POORLY GRADED, CO~E TO FINE, MOSTLY FINE, 1-3% NON PLASTIC -- FINFS, MEDITM BROWN I -- (~ -- -
620 - - -- -

35 - SAND, UNIFORM, FINE, LESS THAN 1% NON PLASTIC FINFS, MEDIUM BR.OWN, 
TsPJ --

- 100/1-

- 9 
- END OF BORING @ 37. 1' 

40 -
-
-
-
--
-
-
----
------
-
----
----
-
-
--

l. FIGURES IH BLOW OR RECOVERY COLlJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREJ TO DRIVE 

-
-
-----
---
-
-
---
--
-----
--------
-
---

A 2" OD SAMPLE SPOON 1211 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,....,,...---,,...--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF !JNDIST'JRBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON ,SAMPLE: • ......,..,__---11 
□VINDICATES LOCATION OF SAMPLING ATTEMPT .. --

WITH NO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3. -&- INDICATES LOCATION OF NATURAL GROJND WATEf 2. 

BORING LOO 5 53 Z-

BEAVER VALLEY POJER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUF.SNE LIGHT CCMPANY 

~ TABLE. . 
4 • .!i9D - ROCK QUALITY DESIGNATION. l,i.f STONE l WEISTER ENGINIEEIIING CORPORATION 
5'. u.· INJ)ICATES DEPTH & LENGTH OF NX coarNG RUN 11 ., /A 11700 GSK 
6, DATUM IS MEAN SEA LEVEL. . 1111J.1 ~ - - 2? .._ ____________________ .... ,.,g;;;.;,.....1.._...; __ ; 



) ) ) 

DUQUFSNE LIGHT CCHPANY SH-1.0f_l_ 

SITE BEA.VER VALLEY P(NER STATION J.O. NO. 11700 BORING NO. 55.trc-

TYPE or BORING SPLIT SPOON LOCATION -.:111SHiia.u:P.i;:.PI~N11LaiG.iPQ1,1,1RT;i.i..,.,....1Pi:;.,i:ENN:.11.11iSVI~, .... vAAJHI:u..aA------ GROUND ELEV. 661.32 

DAT£ DRILLED MAY 10. 1974 DfllLLED IY AMER.IQ.AN LOGGED IY _ ___,;;F;.;;.•..;..P;;...v ...... _· ----

SUMMARY Of BORING----------------------------------

:c t-
OVERALL SAMPLE u SOIL OR-ROCK DESCRIPTION > WEATHERING -~ Xe, L&J llJ t,- LLI AND :>: w 

..J llJ B.w RQD ; 0 L 19 l&J LL w b.. 01u >- fl[LD AND LA&0"ATOP.Y T[&T REIULTS.; SOIi. ,TA.Ifft. DEIClltifT ION; LI THOt,,.OG'f 
Q o I.I M Ta 100 ..J w I- 0: CA JOlflfTING~&£D0O18 ANO f"A.ULTING ,._NO TltXTUIU 

I I I I I m a: c:, DUCftl,TIO I 

'-1:. '1 'l ,., 

-- -
-
-

5 --
-
-
-

10 -
-

650 - -
--15 -
-
-
-
-

20 --640 --· ---
-

25 --
-
-
-

30 -
-

4 1 

17,,; 

45 ~ 

19 ~ 

19 ~ 

39 ,:-

GRAVELLY SAND, WELL GRADED, COARSE TD FINE, 5-10% SLIGHTLY PLASTIC -
FINES, MEDIUM GRAYISH BROWN, PEBBLES TO 3/4"• _ 
(SW) 

GRAVEIJ.,Y SAND, a.g ABOVE, MEDIUM BROWN. 
(SW} 

-
---
-
..., 
--- . 

-
-

§m, WELL GRADED, COARSE TO FINE, LFSS . THAN 1% NON PLASTIC FINES, -
MEDtUM GRAYISH BROWN, FEW PEBBLES TO 1/211 • -

~SW) -
-
-

GRAVELLY SAND, WEIJ. GRADED, COARSE TO FINE, 1-3% NON PLASTIC FINES, -
MEDIUM BROWN, PEBBLES TO 1 1/ 4" , -
(S~ -

-
-

GRAVELLY SAND, WEIJ. GRADED, COARSE TD FINE, LESS THAN 1% NON PLASTIC-
FINES, JIEDIUM GRAYISH BROWN, PEBBLE.5 TO J/ 411 • _ 

(SW) -
-
-

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 1-3% SLIGHTLY PLASTIC -
FINE.5, MEDIUM BROWN, PEBBLES TO 1/2 11 • -

630 - (SW) -- -
- -
-

35 
15 ~ AND, UNIFORM, FINE, LESS THAN 1% NON PLASTIC FINES, MEDIUM BROWN. -- SP 

-
- 1M/J11_ 
- 8 - IEND OF BORING@ J7,5' 

40 -
-
-
-
-
-
-
-
-
--
---
----
-
---
-
-
---
-
-
--

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30•1 REQUIRED TO DRIVE 

--
-
-
---
-
-
---
-
-
----------
----
--------

A 2" 0D SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r--~r---------------------1 
THE PERCENT OF CORE REC0VERE~. 

2. ■ 2 INDICATES LOCATION OF UNDIST:JRBED SAMPLE. 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-1..----1 
O[7INDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH NO RECOVERY. ·• J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLg 
NUMBER. 

3. ~ INDICATES LOCATION OF NATURAL GROJND WATEI 2 
... TABLE. 

4. J:!9D - ROCK QUALITY DESIGNATION. 
5. lJ. INOICATE3 DEPTH & LENGTH OF NX 
6. DATUM IS MEAN SEA LEVEL. 

1_._,_.,_ 
C0iUNG RU'N. l1 (IL-

BORING LOO NO. 554 r 

BEAVER V ALLE'i POWER STATION - UNIT NO. 1 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHI' CCMPANY 

STONE i WEISTER ENGINEERING CORPORATION A 11700 - GSK - 28 



\ 
) 

DUQUESNE LIGHT CmPANY 
SH.lo,_!_ 

SITE BEAVER VALLEY POWER STATION J.O. NO. 11700 90RtNG NO. 555 '"C' 
TYPE OF BORING SPLIT SPOON LOCATION $1IPPINGPORT, PENNSYLVANIA GROUND ELEV. 675.3 
DATE DRILLED MAY 8, l9?4 DRILLED IV AMEIICAN LOGGED av _ __;;;F __ • __ P. __ V __ • ----

SUMMARY Of BORING----------------------------------

"J: I-
O'IERALL SAMPLE 0 SOIL QR ROCK DESCRIPTION > I- WEATH[RING -

LaJ l&J I- lLI ,\,ND >= la.I "J: 0 a....., .,, 0 -! 9 ..J w RQD ~lu IL 
L&J I.I.. l&JLL >- f'IELD AMO LA&OftATORY TEaT RESULTS· SOIL !ITRATA OEICltt,TION; LITHOLOGY 

0 o LI 10 l• 100 J w I- Oft JOINTINOi,\atDl>ING ,.ND rAULTll'IIG • IINO TEXTUl'E 

I I I I I ID a:, c., Dl:&CRI,. TICI 11 

-

mi:. 1 

-
--
-

670 - 5 --
-
-
-

10 ---
-
--

28 ,r-

12 ,: 

-
-
-

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% NON PLASTIC FINES, -
MEDIUM BROWN, DAMP, PEBBLF.S TO 1/211 (FILL). -
~ -

GRAVELLY SAND, AS ABOVE, PEBBLES TO 1 11 • (FILL). 
(Slf)· 

NO RECOVERY. 

-
---
-
-' -

15 6f:i'J- -
GRAVEIJ,Y SAND, SAME AS SAMPLE #2, LAYER OF DARK GRAY §l1I AT BO!T{J,,1--

---
0F RUN. 
(SW") 

-
-

20 - 52"" GRAVELLY SAND, POOi.LY GRADED, COARSE TO MEDIUM, TRACE OF FI~S, GRAY; 
PEBBLES TO 3/ 4". .,..,. - (ISP) -- -- --

25 - 37 ,r- GRAVELLY SAID, WELL GRADED, COARSE TO FINE, 5-10% SLIGHTLY PLASTIC -
650- FINES, MEDIUM GRAY, PEBBLES TO 111 • -- csm . --

-
-

30 --
-
-
--

GRAVELLY SAND, AS ABOVE, WITH SOME BLACK FINES. 
(SW) 

------
-
-

35 640- -
GRAVELLY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 10-13% 
SLIGHTLY PLASTIC FINES, MEDIUM BROWN, PEBBLES TO l11. -
(SP) -- -- -- -

40 - 14 .,r GRAVELLY SAND, WELL GRADED, COARSE TD FINE, LESS THAN 1% NON PLASTI~ 
- FINES, MEDIUM BROWN, PEBBLES TO 111 • 

(SW) -- -- --
-- 45 -6JO -

Jl It -SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, LESS THAN 1% NON -PLASTIC FINF.s I MEDIUM BRo;.JN. 
(SP) -- -- -

- -
50 - ~. MOSTLY UNIFORM, FINE, LESS THAN 1% NON PLASTIC FINES, MEDTTTM _ 

BRCWN, FEW PEBBLF.S TO l/2". 
(SP) ---

·-
55 -620-

38 ~ SAND, AS ABOVE, TRACE OF BLACK FINES. 
Tm' ---- 100/0" END OF BORING@ 57.5 1 

60 -------
-
-
--

l. FIGURES IN BLOW OR RECOVERY COLrrMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 2" 00 SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

--------
------------

FIGURES SHOWN OPPOSITE ROCK CORES DENOTB ,.-,---,-------------------1 
THE PERCENT OF CORE RECOVEREJ. 

2. 12 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ...,._~ 
OJ/'INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH RO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3. -f INDICATES LOCATION OF NATURAL GRO:JND WATEf l 
TABLE. 

4. jlgD - ROCK QUALITY DESIGNATION. .p. -Hr• 
5 • J..J. INDICATES DEPTH & LENGTH OF NX COiUNG RUN. 1 ~II 
6. DATUM IS MEAN SEA LEVEL. fU..,, 

BORING LOO 555 C 

BEAVER VALLEY POWER STATION - UNIT NO. 1 
SHIPPINGPCRT, PENNSYLVANIA 

DUQUF.SNE LIGHT COMPANY 

STONE 6 W[IST£R ENGINEERING CORIIIOflATION A 11'700 - GSK - 29 



) \ 
I 

/ 

DUQUESXI LIGHT CCMPANY 

) 

SH_o,_ 

SITE BEAVER VALLEY POWER ST,lTiot{ J.0. NO. 11700 BORING No. 556 C 
TYPE Of BORING SPLIT SPOOlf LOCATION - • ...-SHIP-.._PI .. JG11a11P011,1uRr-.,.,,,..P.-JU-sy;L-¥..,W-4------ GROUND [L£V. _ 6_75_._5 __ _ 
0AT£ DRrLLEO MAY 15, 1974 DRILLED IY AMERICAN LOGGED IY--.... liw•r.;;.P..,.,y..,, ___ _ ; 

SUMMARY Of BORING----------------------------------

::c t-
OVERALL 

> ~ WEATHERING 
II.I la.I t-L&J AN• 
...J L&J Q. la.I RQD w IL WIL 0 OUIOlSIOO 

I I I I I 

675.5 

--
-
-

670-- 5 --
-
-
-

10 --
-
-
-

15 -660- -
-
-
-

20 ---
-
-

6,::(1 25 -·~ --
-
-

30 --
-
-
-

35 -640-- -
-
-
-

4J -
-
-
-
-

45 -63CJ""- -
-
-
-

50 --
--
-

620 ··--- 55 -
-
--

60 -------
-
-
--

SAMPLE u -::a- w :z: C, 
co 0 19 !1u L 

► _,J w ... u ID~ c., 

15""' 

12 IJlr' 

32 ,,,.. 

16 W' 

74 ,,. 

93 

100/on 

SOIL QB RQCK DESCRIPTION 

FIELD NtO LA&OftATO"Y TEST "tSULTI• 1011. llRATA DEICJtlPTION; LITHOLOGY 
011 J0INTI~1u1>INe AND f'AULT1NG ' AND TEXTUllt 
DlaeRll"TIO 

-
-
-
-GRAVELLY SAND, WELL GRADED, COARSE TO FINEt 1-3% NON PLASTIC FINF.S.a.. 

WE'I't MEDIUM BROWN, PEBBLES TO 1 l/811 (FILLJ. 
{SWJ --

-
GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 5-10% E..IGHTLY PLASTIC_ 
FINES, MEDIUM BROWN, PEBBLES TO 1 1/ 4" (FILL) , WET. 
(SW)' ---
SILTY SAND, UNIFORM, FINE TO VERY FINE, 15-20% MODERATELY PLASTIC -
FINES, WEr, DARK GRAY TO BLACK, SCME ORGANIC. -
(SM) -

-
-

~, UNIFORM, FINE, 3-5% MODERATELY PLASTIC FINES, WE.T, MEDIUM -
GRAY TO BLACK, SOME ORGANIC. -
(SP) -

--
GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 1-3% SLIGHTLY PLASTIC -
FINES, MEDIUM BROWN, PEBBLES TO 111 • -

(S~ -

§Ail!, POORLY GRADED, COARSE TO FINE, MOSTLY FINE; LF.SS THAN 1% 
NON PLASTIC FINES, MEDIUM GRAY, FEW PEBBLES TO J/411 • 

(SP) 

------
--GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% SLIGHTLY PLASTIC _ 

FINES, MEDIUM BROWN, PEBBLE3 TO 3/411 • 

(SW) -

§Afil2, WELL GRADED, COARSE m, FlDNE, .i.-J% SLIGHTLY PLASTIC FINES, 
MEDIUM BROWN. 

-
-
-----

~' POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-3% NON PLASTIC -
FINES,' MEDIUM BROWN, YEW PEBBLE'S TO 111 • -

(SP) -

SAND AS ABOVE. 
TsPr 

SAND, AS ABOVE, FEW PEBBLES TO 1/.21•. 
TsPT' 
END OF BORING@ 56.01 

-
-
---
----
--
------------

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
lltO LB HAMMER FALLING 30" REQUIRE~ TO DRIVI 
A 2" OD SAMPLE SPOON 12" O.R THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTK r-,. --,--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■ 2 INDICATES LOCATION OF UHDIST!JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. 1--1~----11 
Q'7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH RO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 0 ..L INDICATES LOCATION OF NATURAL GROJND WATEF 2. 
~ TABLE. 

4 • .69D - ROCK QUALITY DESIGNATION. 
5. LJ. IN1HCATES DEPTH & LENGTH OF NX COiUNG 
6. DATUM IS MEAN SEA LEI/EL. 

,-'4 ronhl 
RUN, I (// 

BORING Loo 556 r 

BEAVER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGHT COOANY 

STONE & WEISTER ENGINEERING COIIPORATION A 11700 - GSK - ,30 



) 

DUQUESNE LIGHT COMPANY SHL o,_!_. 

SITE BEAVER VALLEY POWER STATION J.O. NO. 11700 BORING No. 557 t 
TYPE Of BORING SPLIT SPOON LOCATION -aff-I..,.PP.,.I.,.N ... G._Po..,.RT_, .... P ... ENN.....,-... SYJ......,.V.,..ANI.....,.A..._ ____ _ GROUND ELEV. 676. l 
DATE DRILLED MAY S, 1974 DRILLED IY _ _.AMD.=--... r .... CAN...__ __ _ LOGGED BY ____ F ...... P ..... V __ • _____ _ 

SUMMARY Of BORING-----------------------------------

:c .... 
OVERALL SAMPLE u SOIL OR ROCK OESCRlPTION :> I- WEATHERING -

I.LI w 1-- "' AND Ill) :> .... ~ C, 
J IIJ O.w RQD ~,8 a.. ,9 w b.. w .. >- fltLD AND LABO"ATOWf TE&T RE&ULTS• SOIL STRATA 0E5CFIIPT ION; LITHOLOGY 

0 O I.I so la 100 ...J w t- a:: 0A JOINTlNG.:.IEDDING ANO F'1'ULTING 1 AND T itcXTUPLE 

I I I I I ID tr. c:, DEICRIP'TIO 

- -
- -- -
-

5- GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% NON PLASTIC FINES, -

670 - - DAMP, MEDIUM TO DARK BROWN, PEBBLES TO 11/8". (FILL) -
(SW) --

-
-

10 -
25 ,-; 

--
-

15 -
-

ll~ 

66o - -
---

GRAVELLY SAND, AS ABOVE, PEBBLES TO 1/211 • 

(S'W) 

IIRAVELLY SAND, SAME AS ABOVE, PEBBLES TO 111 , WET. 
(SY) 

-
.., 
---
-----
-
--

20 - 22~ GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 5-10% MODERATELY PLASTIC 
FINES, MEDIUM GRAYISH BROvlN WITH SrnE BLACK FIN.ES, PEBBLES TO 111 • -- (~ -- -- -- -

25 -
650------- -

30,; GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 5-10% SLIGHTLY PLASTIC _ 
FINES, MEDIUM BROWN, CONTAINS BROKEN GRAY SANDSTONE FRAGMENTS TO 

-
-
-

1 1/411. 
(S'W} 

-
-
-
-

30 -
15,: GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 5-10% MODERATELY PLASTI.C.. 

- FINES, MEDIUM BROWN WITH SOME GRAY, PEBBLES TO 111 • 

(SW) -- -
- -
- -

J5 -
640- -

50 ~ ~, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-3% NON PLASTIC -
FTITT:S, MEDIUM BROWN, FEW PEBBLES TO l't • _ 
(SP) - -

- -
- -

40 - ~, WEll GRADED, COARSE TO FINE, 1-.3% NON PLASTIC FINES, MEDIUM -
GRAYISH BROW, FEW PEBBLES TO 1/211 • .,. 

- (SP) -
-- --

45 - 28 ~ ~' SAME AS SAMPLE ? • 
--- -

- -
- -
- -50 _ 26 ~ ~' POORLY GRADED, OOARSE TO FINE, MOOTLY FINE, j-5% SLIGHTLY 

PLASTIC FINES, MEDIUM BROWN WITH SCME BLACK, FEW PEBBLES TO 1/2". -
(SP) --- -- -- -

55 - 29 '1'1 ~, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-3% N"OIJ PLASTIC _ 
FINES, MEDIUM BROWN. (SP) 

b20 -
-

60 ---
-
---
-
-
--

ROLLER 
BIT 

END OF BORING @ 58.01 

l. FIGURES IN BLOW OR RECOVERY COLlJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREi> TO DRIVI 
A 2" OD SAMPLE SPOON 12" OR THE i>ISTANCE SHOWN. 

----
-
---
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOT& ,......---,--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2 • ■2 INDICATES LOCATION OF UNDISTlRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
Q17'INDICATES LOCATION OF SAMPLING ATTEMPT ,._...,_----4 

WITH NO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLB 
NUMBER. 

3. -;- INDICATES LOCATION OF NATURAL GROJND WATEi l 
TABLE. . 

4. j!gD - ROCK QUALITY DESIGNATION. ,..f ~hh, 
5. lJ. INOICATE3 DEPTH & LENGTH OF NX COiUNG RUN, I ~/J 
6. DATUM IS MEAN SEA LEVEL. tf#(J 

amrNQ LOO 557 Z:: 
BEAVER ~ALLEY POWER STATION - UNIT NO. l 

SHIPPINGPORT, PENNSYLVANIA 
DUQUF.SNE LIGHT COMPANY 

STONE l W£1STER ENGINEEIIING COIIPORATION 

A 11700 - GSK -31 



) _) 

DUQUESNE LIGHT CCl1PANY 

SITE BEAVER VALLEY POWER STATION J.O. NO. _l_l_?_oo ___ BORING No. ---~--58 .... t;_ 
TYPE OF BORING SPLIT SPOON LOCATJON ___ SHI........,P....,P,..ING.....,PO=RT~, .... P .... ENN....._SYL ........ ,l{ .... ANI_,,A ______ GROUND ELEV. 662.1 
OATE DRILLED MAY 9, 1974 DRILLED BY _AMER __ IC_AN _____ LOGGED av ___ F_.P_._v_. ----

SUMMARY Of BORING-----------------------------------

J: t-
OVERALL SAMPLE u > I- WEATHERING -

I.LI Lu 1-- w AND :> w J: C> 
.J LLI a. La.I ; 0 CL 

SOIL OR ROCK DESCRIPTION 

RQO UJ LL UJ LL C o u son 100 
o:u >-
_J I.I.I I-
d) a: 

~9 a:: flELD o\ND LA&O/\ATOAY TEST RE'iULTSc; 
OR JOINTING,ISEDDtNG ANO rAULTING 
DEaCflll'TIONI 

SOIL STRATA DE5Clllf'T ION; LITHOLOGY 
1'NO TE.XTUI\£ 

I I I I I C!) 

662.1 

- PO'SRE -
6(/J - - BY 

HAND l SILTY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 20-25% MOD- -
ERATELY PLASTIC FINF.S, MEDIUM TO DARK BROW, FEW PEBBLES TO J/411 • -

-
- (SM) -

5 -
-
-
-
-

10 -
-

650 - --

SILTY SAND, AS ABOVE, FEW PEBBLES TO l l/$11 • 

(SM) 

--
-
-
---
-
-

-
15 - 11 GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 10-15% MODERATELY PLASTIC 

FINES, MEDIUM GRAY WITH TRACE OF BLACK, PEBBLES TO 1 1/411 • _ 

-
-
-
- lJ 

20 -
-

640- -
-
-

25 --
-
-

(S'W) 

SAND, UNIFORM, FINE, 1-3% SLIGHTLY PLASTIC FINES, MEDIUM BROW. 
(SP) 

GRAVELLY SAND, WELL GRADED, COARSE TO FINE, 3-5% SLIGHTLY PLASTIC 
FINES, MEDIUM BROWN, PEBBLES TO 111 • 

( Si) 

-
-
-
---
-
-
---
---

30 
18 §!HQ, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 1-.3% NON PLASTIC --

-
630- -

-
-

35 --
-
-
-

40 --
620- -

-
-

45 --
-
-
-----
-------------
-
-
--

16 

11 

100/0" 

FINES, MEDIUM BROWN, FEW PEBBLES TO 1 11 • 

(SP) 

~' WELL GRADED, COARSE TO FINE, 1-3% NON PLASTIC FINF.s, MEDIUM 
BROWN. 
(SW) 

SAND, AS ABOVE. 
00 

END OF BORING @ 41. 7 1 

l. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIREl:I TO DRIVE 

-------
-
----
----
-
----
----------
-
-
-------

A 2" OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r--ir---------------------1 
THE PERCENT OF CORE RECOVERED. · 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ......,_----1 
□V INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

3 • ..1- INDICATES LOCATION OF NATURAL GRO::JND WATEf 2 
" TABLE. 

4. ~D - ROCK QUALITY DESIGNATION. J,J ~.,.,.~ 
5 • LJ INuICATES DEPTH & LENGTH OF NX COiUNG RUN I j/ J 
6. DAT UM 1 S MEAN SEA LEVEL. ' (A-<; 

BORING LOO 558 C 

BEAVER VALLEY POWER STATION - UNIT NO. 1 
SHIPPING PORT t PENNSYLVANIA 

DUQUESNE LIGHT COMPANY 

STONE l WEBSTER ENGINEERING CORPORATION A 11700 - GSK - 32 



) ) 

1 1 SH_o,_ 

SITE BE4YJR Y4TJnE'f POJiEB ST4TI0N J.O. NO. __ 1..,.1"""zooww. ___ BORING NO. 559 :C: 
TVPE OF BORING SPLIT sPOOB LOCATION SHIPPI.NGPDRT1 PENNSILAVANIA GROUND ELEV. 67,3.3 
OAT E ORIL LED -MA-Y..__,.9.._~ __.1_92 .... 1..._1 _____ ORIL LEO IY ___ AMERI......_......._C.AN....._ ___ _ LOGGED av ____ ...,FPV ___ _ 

SUMMARY OF BORING-----------------------------------

OVERALL SAMPLE 0 SOIL OR ROCK DESCRIPTION ::,: :c .,_ WEATHERING -~ :x: (!) w l&J I- l&J '-NO Cl) > l,J 

..J ~UJ a. l&J RQD 3,8 ~9 ...., La. UJ ll. g I..J >- F IELO ,_ND LA&O"A. TOA'I' TE.ST RESULT~; SOIL STRATA DESCFIIPT ION; LITHOLOGY 
0 o t.S SO l5 100 I- a: OR JOINTING.&EDDING AND FAULTING -"',NO TE:lCTUIU 

I I I I 1 
,n ~ C!f OE&CFllf'TIONl 

f..!1?. .1 

- -
- -

fJTO - - -- -
5 - -- -- -

- 5 ,r SILT! SAND: POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 15-20% -
- SLIGHTLY PLASTIC FINES, MOIST, MEDIUM BROWN 1JITH LAYERS OF BLACK -

10 - SILT, -- ( S>l'.) -- -
66o - - -- -15 - --

5~ 
NO R.Er:OVERY. -

- SANDY SILT; VERY LOOSE, MODERATELY PLA3TIC, 10-15% MEDIUM TO FINE -PUSH - BY J SAND, DAP.K GRAYISH BrowN WITH SOME BLACK, WEl', -- HAND (ML) -
20 - -- -- -

650- - -- 181/4" -
25 - NO REX::OVERI. -- -- -- -

- 16, GRAVELLY SAND: W!.DEt.l'. GRADED X,.&RSE ro FINE; 5..,10%, SLIGHTLY P~IO--
,30 - FINES, m;-VARIOUS COLORS ;_; BROWN, GRAY, BLACK, P.EBBLES TO 1 1 811 ; _ 

- (SP) 
-

640 - -
- 21 ,r GRAVELLY SAND: WELL GRADED, COARSE TO FINE, 3-5% NONPLASTIC FINES, 

35 MEDIUM BROWN, PEBBLES TO 'J/4". -
- ( ii,r) . 

-
-
- 41~· GRAVELLY SAND; AS .ABOVE. 

40 - (SW) 
-
-

6J0 - -
- 29" 45 

SAND: POORLY GRADED, COARSE TO FINE, MOSfLY FINE, 1-3% NONPLASTIC - FINES, MEDIUM GRA.IlSH BROWN. 
- (SP) 
-
-
- 39_~ GRAVELLY SAND: P00P,LY GRADED, COAR.SE TO FINE, M0SI'LY FINE, 

50 - NONPLASTIC FINES, MEDIUM GRAYISH BROWN, PEBBLES TO 111 • 

- (SP) 
- 100/()11 10 NO REDOVERY, (REFUSAL}, 

~?f'I - -
55 -- ' END OF BORING AT 53. 5' -

---
60 ---

-
---
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLlJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NTJMBER OF BLOWS OF A 
140 LB HAMMER FALLING JO" REQUIRED TO DRIVE 
A 2tt OD SAMPLE SPOON 12" OR. THE DISTANCE SHOWN. 

1-3% 

--
-
---
------
-
--
-
-
-
---
-----
-
-
----
-
---
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,......~----ir---------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 
~6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE.,..... _ ___.. 
Ol7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. t>. ~,. ,_ 

3. ~ INDICATES LOCATION OF NATURAL GRo:mo WATEJ 2 ll')Jj ... TABLE. 
4. ,figD - ROCK QUALJTY DESIGNATION. p,Wll'.14! 
5'. LI IN VI CATES DEPTH & LENGTH OF NX COiUNG RUN' Ii ,/i L 
6. DATIJM IS MF.AN SF.A LEVfil. ~ · 

,.. .. 

OORING Lop 559t 

BEA.VER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT, PENNSYLVANIA 

DUQUF.SNE LIGHT C~ANY 

STONE 6 WEBSTER ENGINEEIIING COIIPORATION A U700 - GSK -13) 

i. 
I 

I: 



) ) 

DlJQUQE LIGHT COMPANY 
SHl o,,i,. 

SITE BEAVER VALLEI POWER STATION J.O. NO. _ll_..,7.....,00,.__ __ BORING NO. 560 t;. 
TVPE OF BORING SPLIT SPOON LOCATION W!PPINGPORT. PENNSYLVANIA GROUND ELEV. ___ 6_73....,.9 __ _ 
DATE DRILLED MAI 10, 1974 ORtLLED BY AMERICAN LOGGED BY __ F_._P...;;;,.,v_. ____ _ 

SUMMARY OF BORING-----------------------------------

OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > I- x .... WEATH[RING :c C) laJ w f- laJ AND '> w 
..J Q. w ; 0 a w RQD ~9 L&J La.. w u.. 010 >- FIELD i\ND LA80f'A.TOAY TEST R,EiULTS; $011. STAAT~ OEICRll"T ION; LITHO\..OGY 

0 o t.S So lS 100 -' L,J I- er: OR JOINTING.tEDDIMG AND F'AULTINO ANO T E.XTUPlE 

I I I I I m a:: 
~ 

DE•c RI~ TIO N 

- -
- -- -

670 - - -
5 - -- -- -- -- GRAVELLY SAND: WELL QRillED, COARSE TO FINE, 3-5% NONPLASTIC FINES, -

WET, MEDIUM BRDWN, PEBBLES TO 1/2'1 • 10 -
- (SW) --- -- -

660 - -
15 -

~.O.H~ SILTY SAND, :" UNIFORM, FINE TO VERY FINE, 20-25% MODERATELY PLASTIC -
FINES, WEI', DARK GRAY TO BLACK. _ 

- (SM) -- -- -
20 --

Z5 ,;- GRAVELLY 3A.NI1: WELL GRADED, COARSE TO FINE, 5-10%, SLIGHTLY PLASTIC -
FINES, WE'.l', MEDIUM BROWN WITH OOME GRAY AND BLACK, PEBBLES TO 111 • -
(Stl) -- -- -

650 - -
25 -

15 ~ GRAVELLY SAND: WELL GHADED, COARSE TO FINE, 3-5% NONPLASTIC FINES, -
MEDIUM BROWN, PEBBLES TO J/ 4 rt • -- (SW) -- -- .§illill; MOSTLY UNIFORM, FINE, 1-3% NONPLASTIC FINES, MEDIUM GRAYISH --

30 -
-
-
-

640~ -
35 --

-
-
-

i,{J -
-
-
-

630- -
45 -

13 I'!' 
-
--
-

50 - 13 ~ 
--

BROWN WITH TRACE OF BLACK, F:Elol PEBBLFB TO 111 • 

(SP) 

GRAVELLY SAND:WELL GRADED1COARSE TO FINE, LESS THAN 1% .NONPLASTIC 
FINES, MEDIUM GRAY, FEW PEBBLES' 'TO 111 ; 

(SP) 

SAND: UNIFORM. MEDIUM' TO FINE, LESS THAN 1% NONPLASrIC FINES, 
MEDIUM GRAY, »'™ PEBBLES TO 1 n • 
(SP) 

SAND: AS ABOVE. 
TSPJ 

NO RlOOOVERI. 
SAND: WELL GRADED, COARSE TO FINE, 1-.3% NONPLASUC FINES, MEDIUM 
BROWN, FE.W PEBBLES TO 1/~t. 
(SW') 
TRACE OF GRAY SHALE AT BJ'r:rOM OF RUN 

--
-
-
-
---
-
-
----
-
---
--
----

620 -
-

100/a•Wot· ~--t----------------------iiiilf-55 -- END OF BORING AT 54 ■ 21 

-----
-
----
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLITMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 RE~UIRED TO DRIVE 

--
-
-
---
-
-
---
--
--

A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,.....,r--,--------------------11 
THE PERCENT OF CORE RECOVERE,. 

2. ■2INDICATES LOCATION OF !JNDISTU'RBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .....,._--4 
□VINDICATES LOCATION OF SAMPLING ATT.EMPT ,...----.... 

WITH NO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. t,i 1.4/z,nt,, 

3 • .1 INDICATES LOCATION OF NATURAL GROJND WATEI 2. LJOo 
io TABLE. ~ 

4 • .!19D - ROCK QUALITY DESIGNATION. M ~-.111-M 
5. LJ INuICATES DEPTH & LENGTH OF NX COiUNG RUN I I ill 
6. DATCTM IS MEAN SEA LEVEL ll>HJ-

BORING LOG 56Ot 

BEAVER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT t PENNSYLVANIA 

DUQUESNE LIGHT COMPANY 

STONE & wtBSTER ENGINEERING CORPORATtON A 11700 - GSK - 134 

I 
I 



) ) ) 

DUQUESNE LIGHT CCJ1PANY SHloFL 

SITE BEAVER VALLEY POWER STATION J.O. NO. 11700 BORING NO. 561 C 
TYPE Of BORING SPLIT SPOON LOCATION -~PPI~_RT,__._,_P_ENN_Sil_:V_ANI_A _____ _ GROUND ELEV. 6?2,6 
DATE DRILLED MAY 10, 1974 DRtLLED BY __ AMERI __ C_AN ___ _ LOGGED BY ___ FPV ____ _ 

SUMMARY OF BORING -----------------------------------

* 

J: .... 
OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > 1-- WEATHERING -J: LLI l&J r-w .-.ND Ill '.> L.J Q. Ct 

...J ll. lLJ :): 0 a.. laJ RQD 9 LLI La.. UJ La.. owu >- ,c[ FIELD AND LAe0R,H0A"I' TEST RE'iULTS; SOIL STRATA DE.SCRIPT ION; U THOLOG'I' 
0 o 2.S So 15 100 .J ~ I- a: OR JOINTING.,.&ED0ING AND f",._Ul.TING ,._NO TEXT!Jf\E 

I I I I I 
(D a:. (!) OE&CIIIIP,TIO I 

-
-
-

670 - -
5 --

-
-
- 5 lllr SILTY SAND: POORLY GRADED, COARSE TO FINE, MOSTLY FINE, 15-20%-

10 - MODERATELY PLASTIC FINES, MOIST, MEDIUM DARK GRAYISH BROWN, FEY 
PEBBLES TO 1/~•. - ( l:M) -

- W.O.H"' SANDY SILT: HIGHLY PLASTIC, 15-20% FINE SAND, VERY SOFT, MOIST, 
660 - - DARK GRAY TO BLACK. 

15 - (ML) 

-
-
-

Ir' · GRAVELLY SAND: WELL GRADED, COARSE TO FINE, 5-10% 61.,IGHTLY PLASI'IC - 2!} 

20 - FINES, WEI', MEDIUM BROWN, PEBBLES TO 111 • 

(SJ) -
-
-

650-- - 15 ,r NO RIDOVERY. 
25 --

-
-
- 13 Jr GRAVELLY SAND: WEI.J., GRADED, COAP.SE TO FINE, 1-3% NONPLASTIC FINF..S, 

30 - MEDIUM BROWN, PEBBLES TO 111 • 

- ( Svr) 

-
-

640 -- Jr - 17 ~RAVELLY SAND: AS AOOVE. 
35 - SW} 

- SAND; POORLY GRADED, COARSE TO FINE, MOSI'LY FINE, LESS THAN 1% - NONPLAS'l'IC FINES, MEDIUM BROWN, FEW PEBBLES TO 111 • - (SP) 

~ - 19 /_(\ 

- END OF OORING AT 40.0 1 

-
- NOTE: HOLE TERMINATED AT 40.0' DUE TO RISING WATER IN OHIO RIVER ---
-
-
-----
---------
----
-
-
-- • 

l. FI GORES I'N BLOW OR RECOVERY COLlJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING 30" REQUIRED TO DRIVE 

-
-
-
--
-
-
-
---------
-
---
-
-
---
--
--
-
-
-
----
-
-
--
-
---
-
-
---
---------------
-
-
--

A 2" OD SAMPLE SPOON 1211 OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,---,---------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,6INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t-1---1 Of INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER • AA .,. ~-

3. -&. INDICATES LOCATION OF NATURAL GROJND WATEF t .4 tJi 
"' TABLE. · ---~ 

4. _ago - ROCK QUALITY DESIGNATION. 1~ r-.A 
5 • U IN1>ICATES DEPTH & LENGTH OF NX CORING RUN, AJ ' (/ 
6 • DAT UM I S MEAN SFA LEVEL ~ 

OORING LOG 561 t 

BEA VER VALLEY POWER STATION - UNIT NO. l 
SHIPPINGPORT, PEHNSYL VANIA 

DUQUESNE LIGHT CCMPANY 

STONE 6 WEBSTER ENGINEERING COIIIIORATION A 11700 - OSK -135 

I 
:1 

( 
I 

I 
I 

i' 
I 



) 

DUQUISNE LIGHT CCMPANY SH~ o,..L 

SITE BEAVER YA,LLEY POYER STATION J.O.No. 562't: 11700 BORING No. ___ _ 

TVPE OF BORING SPLIT SPOON LOCATION §HIPPINGPQRX, PE©IBYLYANIA GROUND ELEV. 674,1 
OATE DRILLED MAY 16, 1914 DRILLED BY AMERICAN LOGGED BY __ .rro _____ _ 

SUMMARY OF BORING-----------------------------------

:c .... > ~ 
I.LI l&J ~I.LJ 
..J La.I 0.. l&J 
w LL llJ LL 

0 

l.?l._, 

-
-
-

670 -- -
5 -

-

-
-

lO -
-
--

6f:IJ - -
15 -

-
-
-
-

20 -
-
-
-

650~ -
25 -

-
-
-
-

30 -
-
-
-

640 ·--· -
35 --

-
-
-

40 -
--
-
-630 -

45 --
-
-
--
---

L.'lf'I _ 55 -----
---
-
-
---
-
-
--

OVERALL 
WEA Tf-lERI NG _, 

AND 

RQD 
0 Z.5 SO TS 100 

I I I t I 

SAMPLE 
U) ::,,: bJ 

0 0.. ~ 
010 >-
-' \&.I .... 
tel a:: 

3 

1/1811 If 
26 ~ 

37.~ 

30 ~ 

25 '10 

13 ~ 

~ 
:c C) 

~.9 a: 
~ 

SOIL OR ROCK DESC RlPTION 

FIELD AND I.A.&OFl/1.TOF\'1 TEST f\EIULTS, 
OR JOINTJNG,BEDOING ,-ND FMJLT!NG 

SOIL STRATA. OESCfllPT ION; LITHOLOGY 
/\NO TE'..lCTUl'lE 

OE .. CRtf>TIONI 

SANDY GRAVEL, GRAVEL TO l.Z5 INCH MAXIMUM, POORLY GRADED, COARSE 
TO FINE, MOSTLY FINE, SAND, 3-5% NONPLASTIC FINES, COMPACT, 
SATURATED, LIGHT BROWN, (GP). 

NO R.E)JOVERY. 

-
-
---------
--
-SANDY SILT, SLIGHTLY PLASTIC, 3-5% UNIFORM FINE, SAND, SOFT, BLACK, 

FEW PIECES OF COARSE SAND, (ML) • ---
-

TOP 1211 - ORGANIC MATERIAL, HIGHLY PLASTIC, SOFT, BLACK, (CH). -BOTTOM 611 - ~' MODERATELY PLASTIC, FIRM, GRAY BLACK. -
GRAVELLY SAND, 15-25% SUBROUNDED GRAVEL TO O. 75 INCH MAXIMUM, -
COARSE Tf' ·FINE, MOSTLY FINE, SAND, 1-3% NONPLASTIC FINES, COMPACT, -
MOIST, YELLOW GRAY, (SP). _ 
GRAVELLY SAND, SIMILAR TO ABOVE EXCEPT GRAVEL TO 1.5 INCH MAXIMUM, -
(SP) _ 

--
-

~' TRACE OF GMVEL TO 0.25 INCH MAXIMUM, UNIFORM, FINE, 
3% NONPLASTIG FINES, COMPACT, SATURATED, GRAY GREEN, (SP) 

LESS THAN-

2 DIS!IIC'f BL&CI STIU1'A APPROXIMATELY 0.2" !IIICl OBfIOISLY 
OIDJ:l'ORNID 

----
SANDY GRAVEL, WASHED OUT GRAVEL TO 1.0 INCH MAXIMUM, POORLY GRADED, _ 
COARSE TO FINE, MOSTLY FINE, SAND, DENSE, SATURATED, LIGHT BROWN, _ 
(GP) (PIECES OF GRAVEL WOOED IN SHOE) -

--
GRAVELLY SAND, 15-20% SUBROUNDED TO ANGULAR GRAVEL, POORLY GRADED, _ 
COABSE TO FINE, MOSTLY FINE, SAND, 3-5% NONPLASTIC FINES, COMPACT, _ 
SATURATED, BROWN, {SP). -

-
-
-SAND, TRACE OF GRAVEL TO 0,75 INCH MAXIMUM, POORLY GRADED, COARSE 

TO VERY FINE, MOSTLY UNIFORM, FINE, SAND, LESS THAN 2% NONPLASTIC -
FINES,, COMPACT, SATURATED, GRAY BROWN, (SP). -

-
-GRAVELLY SAND, 10-15% SUBROUNDED GRAVEL TO 0.30 INCH MAXIMUM, 

POORLY GRADED, COARSE TO FINE, MOSTLY FINE SAND, 3-5% NONPLASTIC 
FINFS, COMPACT, SATURATED, GRAY BROWN, (SP), -

SILTY SAND, POORLY GRADED, COARSE TO FINE, MOSTLY FINE, SAND, 
10-15% NONPLASTIG FINES, DENSE, SATURATED, LIGHT BROWN, (3-1) 
( SliALE CHIPS IN SHOE). 

END OF BORING AT 54.5' 

-
--
---
-
-
---
-
----
----

l. FIGURES IN BLOW OR RECOVERY COL1MN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 3011 REQUIREO TO DRIVE 
A 2 11 OD SAMPLE SPOON 1211 Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r,~-,,-----------------------1 
THE PERCENT OF CORE RECOVERED. 

2. 12 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. __ __. 
Ql7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. ;A ~ ,. '-:..,_ 

3 • ..L INDICATES LOCATION OF NATURAL GRO:JND WATEF l jpo 
" TABLE. ~ 

4. ~D - ROCK QUALITY DESIGNATION. 
5. U !NuICATES DEPTH & LENGTH OF NX 
6. DAT UM l S MEAN SEA LEVEL 

M ,,/',·hi 
COiUNG RUN, I m 

BlBIIG UlQ 562 t 
Bllllll TJLLlf POWlll STUIOI - mT a>. l 

SBlffllliPORT, r&IUISXLVAII.l. 

STONE & WEBSTER ENGINE£ftlNG CORPORATION 

A .11700 - GSI - 136 



·\ 
) . ) ) 

SH.=_ OF~ 
DDQIJF.SNE LJGFI' COMPANY 

SITE BEAVER VALLEY POWER STATION 11700 BORING No 563 t J.0. NO.______ . ----
TYPE OF BORING SPLIT SPOON LOCATION _o,j,lstt.,_,J ... PP .... l1..11N1.1.1,r.-P..i.O ..... B..a..T,......P;...:.Eh1,11,1Wl!.;;SYJ.....,..3...,ro~Nl .... A-------' 

GROUND ELEV. 674.4 
DAT£ ORtL LED _MAY __ l_6_._, _1_;_9.;,_74._____ DRILL E O BY __ AM_,..,ER_r ... c ... A.,._N ___ _ LOGGED BY ____ J.aa..DG _____ _ 

SUMMARY OF BORING------------------------------------

:c I-
OVERALL SAMPLE 0 SOIL OR ROCK DESCRIPTION > .... WEATHtRING 

~ C> w w .... l.&J -'ND (/) :> w a.. ..J w Q. I.I.I RQD :t.8 0.. 9 l.&J LL l.&J u.. gow >- <( rlELD A.MD LABORATORY TEST RESULTS; SOI I. ~TA.HA OE.SCftlPT ION; LITHOLOGY 
0 0 U so 15 100 1-- a: OR JOINTING,SEODl~G ANO F"i\ULTING ANO TE:XTURE: 

in ~ (!) OE:5CMIP'TIONa 

674.4 

670 5 

10 

660 15 

20 

650 •-
25 

30 

64.0 ... 
35 

40 

1/12"~ 

PUSH '2 
2? ~ 

19 ~ 

34 ~ 

ORGANIC SILT, MODERATELY TO HIGHLY PLASTIC, 2-5% UNIFORM, VERY FINE 
SAND, BLACK (MH-0H)? (COAL DUST?) 

ORGANIC SILT, SAME AS .ABOVE (:MH-OH?) 

GB;'YP,J·I SAIPt 35-45% stlBAIGtJLAR GRAVEL 'l'O l.S IICB MilD!UM, 
POOBL'f GRADED. COARSE TO FIii, l«>STLY no, SAID, 3-8% IOIPLASTIC 
FIBS, COMPACT, SA!URADD, YELLOW BBOWI, (SP). 

TOP l01t - IYI!, lJHil'OBM, nu, LESS THAI 2% IOIPLASTIC PIUS, 
CCl(f!Cf, SJ.1.'UR.lTEDt L1lBRS 01 LIGB'l' BBOWlf, ORUIG!, BBOWJI ilD 
BLAC:l, (LAllBS ITIDD0!44ED), (SP). 8)ffllt 211 - wmJ,J wp, 
SUBR0UIDI]) Glil'EL 'fO O • .30 IICR KilDlDM, POORLY GIW)J:[), COilS! 'l'O 
nn, IIOSTLI nn, SAID, 8-~ JOXPLASTic nos, OCMPm, Si!URAHD, 
LIGHT BBCD, (SP-Sil). 

9YY!J·H SAID, on PIU:I 01 GUVIL TO o.60 IICH MilDIDM, ABD .l .RV 
QIU.IlfB 01 COilSK SUD, (SP). 

SAID, mci:: OF SOBB01JIDID GllVIL TO O.SO IICB KllIMUM, POOBLt 
GRJnu, 00..l&'SE to no, )l)Sn;r nn S&ID, LISS na ,_ BORPJdStxc 
J'IRS, DIISI, Sl!URADD, LIGH'f BROWI, (SP). 

6.30 -- 45 Im, SMm .IS .lBOVI UCIPT TliCI 01 GB.ln:L !O 0.60 IICII KlXIMDM, 
(SPJ. 

TOJt s• - §!E - U1I10111, nu, LISS rau.,. IOIPUSnc n:ns, DmSI 
SATVB.l!ID, LIGBT BBOVl'1 (SP). 

50 B0ffll( 8" - W!P:J.I SAIP- 3S-4S. SlJB1IGlJL4i. 'fO SUBBOUIDID Gll.lVIL 
TO o.6o IICB KIXIMIM, P00BLY GIW>ID, COJ.BSI !'0 nn, MOSTLY nm:, 
SAID, LISS '!'Bil 3J IORPLAS!IO nos, DUSI, SA.TURA!ID, LICBT BROWI, 
(SP). 
Ol!YRrJl MJP., S-W GR&.nt !0 1.0 IllCH MilIMDM, POOm.Y ClllDBI>• 

55 

l. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING JO" REQUIREJ TO DRIVE 
A 2" 00 SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

vm 

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,r----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. 12 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
□VINDICATES LOCATION OF SAMPLING ATTEMPT ,.a-----11 

WITH HO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 

). -&. INDICATES LOCATION OF NATURAL GROJND WATE 
.- TABLE. 

4. ,B9D - ROCK QUALITY DESIGNATION. t-t.;:,f;'f;.~ 
5° LJ IN0ICATES DEPTH & LENGTH OF NX COiUNG RUN 
6 • DAT tJM I S DAN SEA LEVEL 

IORIE LOG S63 t 

SIIIPPllGPORT • Pllll'S!LVJJI.l 

.tVQUISD LIGII! CCIIP.Al'I 

STONE l WEBSTER ENGINEERING COflPOftATION A 11700 - GSI -1.37 



) ) ·) 

SH ..l_ Of' _J,_ 

SITE DlYD 1'.lLLI!' POVlll STJ.1'101 J.O. NO. __ 11_700 ___ BORING No. 564 t 
6-7)·' TYPE OF BORING SPLIT SPOOi LOCATlON _...,p_.,e"6r .. TF-P9BT.-... , ....... , .... , ... m-•Ii.a-'111V ... A------- GROUND ELEV. -w.62.,..3~6---

DAT£ DRILLED JUI 17, lf'/4 DRILLED BY ___ A118J--9r:a♦-.J ___ LOGGED BY ___ JDG _____ _ 

SUMMARY OF BORING------------------------------------

l: ..... 
OVERALL SAMPLE ~ SOIL OR ROCK DESCRIPTION > t- WEATHEFUNG :I'.C) L&J UJ .... UJ AND .,, > w 

.J uJ 0.. LLJ RQD 3: 0 n.. ~9 uJ LL lLJ LL oiu )- FIELD ANO LA&OIV,TORY TEST RE~ULTS; SOI I. STRA.TA OEftCFtlPT ION; LITHOI.OGY a o u son 100 -' IJ.I ~ Q: OR JOINTING, BEDDING ANO r.i~ULTING ,\NO TE:)( T'IJl"E 

l I l I I in a:: c., 0t6Cl'IIP'TIONI 

673.6 
-
- -- -

&70 - - -5 - -- -- -- -
- -

10 - --
- QRl!Ei!iJ f!!IP1 l'IW HJCD OJ' GliHL llD COABH SilD, (SP). -

-- -660- -
lS --

-
-
-

20 -
-
-
-

650 
~ 

-
2S --

-
-
-

30 --
-
-

640 ~ -
3S --

-
--

40 -
-
-
-

lS '1' 

-yr:f!79 NTPifft, nGBLY PWTio. n:a:t son. rn, J. rm, nB1RS, _ 
-
-

iif NIP· UIIJ'OBH, nu, S&ID, 2S,.._~ )l)DDJ.TELI PLASTIC FIIE, -
LOOSI, SA!'UJlATID, BLACI, (HIGIILI OBGUIC), (S!I). . _ 

9!!D[,IJ MIP) l.0-1S% SUBdG1JlJJl to SUBB0lllDID GURL TO 1.0 IlfCII 
lUXDIUM, POORLY GUDID, CO.&BSB !O J'ID, HOS!LY no SAID, 10-1,~ 
SLIGlffLY PLASTIC rtDS, LOOSI, S4TtJJl.lt:ID, Gill, (SP-91). 

-
-
--
-
-
-

9YIIHl 341Pl 5-1~ SU.BROOIDD GBJ.VJ:L TO o.so IIOil llllIMDH, POORLY -
GRADZD, CO.IBSI TO nn, MOSTLY PIii SUD, .,_. IOIIPIJSTIC nos, -
COMPJ.CT, SU'UltAHD, LIGBT JR)D, (SP), (OBGAIIC Ml!IRI.&L). -

-
-
-QRlffirJYM1», 10..- S1BB0UJIDID GRl'QL '1'0 1.0 I:ICII MAIIMUM, 

POOBLitti...-111-Dii>-, COilSI !() PIii, ll>STLJ nn, SUD, 2-s• WOIPIJSTIC 
.P'IDS, DIISK, Sl!ORA!B, LIGHT BBOWJ, (SP) (A 2.0• Llllll 0, -
OBGAIIC IUDllUL) --

-
WY!HJ §MD. S-~ SOJllOIOO>D GUTIL TO o.60 IIOII MilIMDM, POORLY -
GIWJBD, 00.IBSI '!'O no, MOSTLY no, SilD, LISS 'rllJI 3- IOIPLASTIC -
nns, ftl! DIBSI, S4'%'UIA'l'ID., LIGII'!' BROWII, (SP). -

-
630 ~ - -

'fOP 7• - P!AmiC·J SUD, S-~ SUIIIOOIDBD Glll'RL to o.80 IIOll -
45 - •AXDnN, POOBiiI G1W>1D, COilSI 'f0 nu, llOS1'L! nu, s.um, LISS _ 

- mu ,. IOIPLASTIC nn.,, na:r DDSB, SlTDRfflD, LIGHT BROWl(, (SP). -
-
-
-

,0 -
-
-

620 ----------
-
---
-
-
--

Sl "' 

BO'fflll 8" - ~. lJID'Olll, nu, LES flUI ~ IIOIPLASTIC 1IDS; 
DaSB, SffUB4'flD, B80D, (SP). 

· MG, 11111J'011(, nu, nss na 3' IIOIPL.ISTic nns. vm DBISB, 
SAT'UlllTID, LICll't _,.., (SP). 

TOP 01 BOCI il S).S• 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPL"E DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIREi> TO DRIVE 

-
-
---
-----
-
-----
-
---
----

A 2'' OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r---r----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2 • ■ 2 INDICATES LOCATION OF UNDI sTrJRBED SAMPLE. 4 
,. 6 INDICA'.l'ES LOCATION OF SPLIT-SPOON SAMPLE. t--ti------11 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. t 1~.~:n.: 

3 • 7 INDICATES LOCATION OF NATURAL GROJND WATEl 21 Jr,;~ 
TABLE. ~-~ 

4 • .B,SD - ROCK QUA LI TY DESIGNATION. ·"•~Aii 
5. LJ INulCATES DEPTH & LENGTH OF NX COiUNG RUN, '1 J~J 
6. DAT UM IS MEAN SEA LEVEL f#-,' 

AJIG: U>G 564 t 
BUl'lll T.u.t.Br P01flll S'f.il'IOI - Ulrt M>. 1 

SIIPPDIQPOll! t PIIIS!Ll''J.lli 

:ooQUISD LIQlff CCIIP.llr 
STONE 6. WEBSTER ENGINEIERING CORPORATION A 11700 - OSI - 138 



/' 

) ) 

D!PWM LIGHT CCNPANT 
SHLOF...l.. 

SITE BEAVER VALLEY POWER STATION J.O. NO. __ 1;;;;;170 ........ o ___ BORING No. 565;:t 
TV'PE OF BORING SPLIT SPOON LOCATION ___ S_H_IPPI ___ N_G_P_OR_T_. _PENN=_S,;;,;YL;:;.:¥.:.AN_I=A~--- GROUND ELEV. 64,7.o <.. 'i 7,o 
DAT E ORI LL E O _MAY...;.;;__2_,J..._,_l...a.9"""'74...,_ ___ , -.1 . ORIL LEO IY _;;;;AMmI.=.;;..C;.;,;AN;;.,__ ___ __ LOGGED av ___ JOO.......,. ____ ........ 

SUMMARY Of BORING-----------------------------------

x.,_ O"IERALL. SAMPLE u SOIL OR ROCK DESCRIPTION > I- WEATHERING -w w .... 1.&J #1,ND :> w % C) 
Q. w en 0 ..I CL t9 llJ RQD 3:10 l&J lL llJlL g l&.I >- FIELD AND L.A&OAATOA't TEST RESULTS; SOIL STRATA DESCFtlPT ION; LITHOLOGY 
C O USO lS 100 ... Q: OR JOINTINCIN&EDDING AND F'/1,ULTING "-NO T£XTUPlE 

I I I I I m a:. c., 01:ac"ll"TIO I 

IJ,7 (I 

- 11 
-

1 GRAVELLY SAND. 15-20% SUBROUNDED GRAVEL TO o. 75 IN. MAX., UNIFORM, -
FINE SAND, 10-15% SLIGHI'LY PLASTIC FINES, CCMPACT, SATURATED, BLACK, --

-
-

s --
640- -

-
-

,JO -
---
-

lS -
-

630 - --
-

a, -
-
-
-
-

2S --
620- -

---
-
----
-
-
---
-' 

-
---
-
-
--
-
--
-----
-----
---
-
-
--

51 

74 

37 

6 
4'' -

{SP-SM) (SCME COARSE SAND.) 

§RAVELLY SAND, 15-20% FLAT TO SUBROUNDED GRAVEL TO O. 50 IN. MAX., 
POORLY GRADED, COARSE TO FINE, MOSTLY FINE SAND, 5-8% NONPLASTIC 
FINES, VERY DENSE, SATURATED, GRAY BROW WITH GREEN STAINS. (SP) 

§Mm, POORLY GRADED, COARSE TO FINE, MOSTLY FINE SAND, 5-10% NON-
PLASTIC.FINES, VERY DENSE, MOIST, BROWN. (SP) 

GRAVELLY SAND, 5-10% SUBANGULAR GRAVEL TO 1.0 IN. MAX., POORLY 
GRADED, COARSE TO FINE, MOSTLY FINE SA."fD, J-8% NONPLASTIC FINF.S, 
VERY DENSE, SATURATED, LIGHT BROW. (SP) 

§!!12, TRACE OF GRAVEL TO 0.25 IN. MAX., POORLY GRADED, COARSE TO 
FINE, MCETLY FINE SAND, 1-J% NONPLASTIC FINES, DENSE, SATURATED, 
BROWN. (SP) 

SHALE. 

END OF BORING @ 27 .81 • 

l. FIGURES Hf BLOW OR RECOVERY COLlJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" RE~UIRE~ TO DRIVE 
A 2" OD SAMPLE SPOON 121' OR THE DISTANCE SHOWN. 

-
----
-
-----
---
-
---
-
-
-----
--
--
----
----------
-
----
-----
-
-
----
-
---
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DEN0T& ,-,---,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDISTURBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .....,. _ ___. 
Ol7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. I 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. M ~h/'1£ 

3. -&. INDICATES LOCATION OF NATURAL GRO:JND WATEE l 'j)IJ4 
T TABLE. ~"' 

4. ~D - ROCK QUALITY DESIGNATION. /4 •17#711. 
5° LJ INDICATES DEPTH & LENGTH OF NX COiUNG RUN, I , 
6. DAT tJM IS MEAN SEA LEVEL 

BORING LOO 565t 

BEAVER VALLEY POWER STATION - UNIT NO. l 

SHIPPINGPORT, PENNSYLVANIA 

DUQUF.SNE LIGHT COMPANY 

STONE & WEBSTER ENGINEERING COIIPORATION A 11700 - GSK -139 



) 

PJRJJESN§ H GH'f AOMPABY SH....Lor...L 

SITE BEAVER VALLEY PO,,lER STATION J.0. NO. 11700 BORING NO. 566 t 
T't'PE OF BORING SPLIT SPOON LOCATION _ ___,;S;.:.;H:.:;;IP;.::P.:;;IN;.:.;G;;.;.PCR=T•,....;PENN:.=:;.;;S;.:.Y;;;;LV;.:;AN=IA~---- GROUND ELEV. 650.8 e,So,'j 
DATE DRILLED JUNE 4, 1974 DRILLED av AMF.RICAN LOGGED 9y __ D_F_P ____ _ 

SUMMARY Of BORING -----------------------------------

x .... OVER,-LL SAMPLE u SOIL OR ROCK DESCRIPTION > I- WEATHERING -
UJ uJ I- w AND g) '.> La.I 

:I: C) 
0. LIJ ~ 0 IL ,...J w RQD ~9 LI.I LL. UJ LL. o•u >-- f"IELD AND L ... B0l'"T0f\Y TEST AE'iULTS; 5011. S.TMATA 0ESCRIPT ION; LITHOLOGY 
0 O t.S So TS 100 JOW I- 0:: OR JOINTIN0,8EDDING -'MD rAULTING "NO T £KT\ll'.E 

I I I I I 

M0.8 

650 - -
--

IO 0:: (!Ji DE&Cf\lP,TfONI 

GRAVELLY SAND, 10-15% GRAVEL TO 0.8 IN, MAX., UNIFORM, FINE SAND, 
S-....10% SLIGHTLY PLASTIC FINES, BROWN. (SP) 

-
-
-- SANDY GRAVEL, POORLY GRADED TO 2.5 IN. MAX., 10-15% FINE TO MEDIUM _ 

SAND, MO.STLY FINE, S-12% FINES, BROWN. (GP) 5 --
--

10 -
640- -

-
-
-

15 -
-
-
-
-

20 -
630 -- ---

-
25 -

-
-
= 

-
30 -620 ~-

-
-
-

35 --
-
----
-----
------------------c-
-
-
-I --

65 

108 ,r-

67 

57 

55 

SAND, POORLY GRADED, FINE TO COARSE, 5-8% MEDIUM AND COARSE SAND, 
8-icij, GRAVEL TO 2.0 IN. MAX., 5-8% SLIGHTLY PLASTIC FINES, LIGHT 
BROWN. (SP) 

SAND, POORLY GRADED, FINE TO COARSE, MOSTLY FINE AND MEDIUM, 5-7% 
GRAVEL TO 1.0 IN. MAX., 4-7% FINF.s, LIGHT BROWN, (SP} 
NC11'E: DRILLER BELIEVED TO BE PtJSHING COBBLE. 

SAND, POORLY GRADED FINE TO COARSE, MOSTLY FINE AND MEDIUM, ,2-5% 
GRAVEL TO 0.9 IN. MAX., 3-5% FINF.S, LIGHT BROWN. (SP) 

SAND, UNIFORM, FINE, 3-5% FINES, LIGHT BROWN WITH A 2tr LAYER OF 
MEDIUM AND COARSE SAND, 

~, POORLY GRADED FINE TO COARSE, MOSTLY FINE AND MEDIUM, 3-5% 
GRAVEL TO 1.0 IN. MAX., LESS THAN 5% FINES, LIGHT BROWN, (SP) 

END OF BORING @ 3H25 • 

l. FIGURES IH BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" RE~UIRED TO DRIVI 
A 2" OD SAMPLE SPOON 12n OR THE DISTANCE SHOWN. 

--
-----
-
-
---
-
-----
--------
-
-
------------------
--
-------------
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,-,--,--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF UNDIST!JRBED SAMPLE. 4 
~ 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .._,._~ 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH KO RECOVERY. S 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. • 

3 • ·~ INDICATES LOCATION OF NATURAL GRO:JND WATEI ~ 
~ TABLE. , 

4. jigD - ROCK QUALITY DESIGNATION. a-,.,ia----~ 
5. i1 INuICATES DEPTH & LENGTH OF NX COiUNG RUN, '1 !,, 1a 
6. DAT!JM. IS MEAN SEA LEVEL IJ 1 · 

BCfiING Lg; ;566t 
BEAVER VALLEY PC1irlER STATION - UNIT NO. l 

SHIPPINGPORT, PENNSYLVANIA 

DUQUESNE LIGH'r COMPANY 

STONE & W£1STEfl ENGINEERING COIIIICMIATION A. 11700 - GSK -1'0 



) ) 

SH.L o,.L 
R'lilPIP I·IQR Pflft!X 

SITE IP!P JJJJ.m: l'CIIII arm• J.O. NO. _ 11_700 ____ BORING NO. Sfn t 
TVPE OF BORING IPLI!..... LOCATION .J.dlll~~P'.!!I.IGNILT!!!!!!..' ,!P!!!;ll~:rA!!II~A ______ GROUND ELEV . ....16,,_.5~L11.1.7_...;t,;;..;.§._/,~,? 
DATE DRILLED JID 5, l9'74 DRILLED BY allICd LOGGED BY ll'P 
SUMMARY OF BORING----------------------------------

::c I-
OVERALL SAMPLE 0 SOIL OR ROCK DESCRIPTION > ..... WCATHtRING -

w l&J I- w AND :> t.J 
l: C) 

Q. UJ ; 0 0.. ...J UJ RQD ~9 w LL. UJ LL. 030 )- flELD o\HD L.,.._B0A,t,,TORY TEST RE$ULTS; SOIi. STRATA DE5CfllPTION; \.ITHOL.OG'I' 
0 o !.S SO l5 100 ...J w I- a: OR JOINTINONIEDOING ANO f"AULTl NG ANO TEXTURE 

I I I I I co a:. c., 0£aCl'lll"TIO a 

#J:1 - '7 

650 -
- aa J'{JlfT. ---,1,igo.kail.lliltol_l!0=t:781IIOltl:1•mr.M,'lmi."Illr-!lw, J'6--'CUll2'm:rSI.I1eCll'l'LYm::r-1Pl.mirt, ,.lli_,~ctannsB""1~DI, ,. _ _.-----1_ 
-
-
-

S-
-
-
-

10-
-

640- -
-
-

lS -. 
-
-
--

31-
-

-. <•-->· 

IJLff !:IP, IIIJOJDI, no, vm l'IR, 12-1" ll)DIUfll,! PLASTIC nns, DBI GILlY VI!I OD PIS:& QI' QIU.ff[, 1.s 11<'.AI II 8IZI JID 
LISS 'IBAI' 2$ )111)1111 .AID eo.um SAD. ( 91) (;' h J 

PtYRriiX !IP P001tLY GI.lam~ nu to cOJ.BU, 11>STLI IIID.tW m 
COJ.181, 12-15. GUflL to l.S ID MAJDIII, LISS '1'!IO B l'IIIS, 
LIGlf __,., (SP). 

-
---

--
--
----
-
---

630 -
-
-

102 ,,., .Im, POORLY GliDID, nR TO COAIISI, )l)ftLl lllDI11f JD COilSI, _ s=r• GUllL !O 0.9 ID lUIDIIII, LISS ma B nns, DLWIIISR Clil1... 
{SP). -

25-
-
-
-
-

30-

620 - -
-
-

»--
-
-
--
-
-
-
--
-
--
--
-
-----
----
----
-
-
--

Jm, POOILt QIUID n• to C0ABSI, ~ ma .. 6-UC cmi'nt TO 
O. 7 1101 MAJID:, ,_. ftDI DLLOWISI _,.,., (SP). 

11D or waw Ill 31,Jlt 

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NIJMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 2'' OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN. 

--
-
-
--
-
----------
-
---------
----------..... 
--------

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r--ir------~--------------1 
THE PERCENT OF CORE RECOVERE,. 

2. ■ 2 INDICATES LOCATION OF UNDISTfJRBED SAMPLE. 4 
,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. 1-----4----1 
O(7INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER • . 'I J) .t,,. 

3. -&- INDICATES LOCATION OF NATURAL GROJND WATEf l 'l.VP 
.... TABLE. lfl~ 

l+. @D - ROCK QUALITY DESIGNATION. fl ... »A. 

5° LJ IN1..>ICATE3 DEPTH & LENGTH OF NX COiUNG RUN. 1 ,,,,, 
6. DATUM IS MEAN SEA LEVEL V.YJ 

mna YJLLII POllll srmOJ - an ID. 1 

SIIPHDOI!, PIIISD.l'AIIA 

MUBSD Licm OCIIPU! 

STONE &. WEBSTER ENGINEERING CORPORATION A 11700 - GSI -141 
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\ 

,) ) ) 

SH.Lo,.1,_ 

SITE Bll'fll fALLI!' POW& ftA!IOI J.0. NO. 11?00 BORING No. "8t 
TYPE OF BORING SPLIT SP00J LOCATION _______________ _ GROUND ELEV. 6?6.6 
OAT£ DRILLED JIii ll, 1974 DRILLED BY ao:RICil LOGGED BY OPP 
SUMMARY OF BORING _________________ ...;__ ________________ _ 

OVERALL 
WEATHERING 

AND 

SAMPLE 
:,,; 

; 0 ~ 

SOIL OR ROCK DESCRIPTION > .... 
lLJ LIJ 
..J w 
LI.I LL. RQD 01 u >-

o U SO ll IDO ~ ~ ._ 
FIELD AND LA&0"AT0R'I' TEST RESULTS; 
OR JOiNTIN~._aEDDING ,.. .. o rAULTING. 
ot:aCRl,.TIONI 

SOU. S.TltA.TA OESCRJPT ION; LITHOLOGV 
AND TEXTUI\£ 

I I I I I 

- -- -- -- -s -
-670-

-G)llffl,IJ' MIP, POORLY GRADED, no TO COilSJ:, JllSTLY MIDilll ABD 
COJISI, 10--15j QltAUL 'l'O 1.4 ID MllOODI, 4-~ N)D!RADLY PLASTIC --

-
-

lD -
- 16,.. 
---

FIBS, LICII! BBOWI, (SP). 

I"' pm;.. POORLI G1WJ1D '° 2.0 ta 1UID1UH, s-m nn TO 
ml SAID, LICIIT BIUMI', (GP). 

--
---
-
--15-

- SAJPI SIJ,1', Jl)DIR.l'l'J:t.? PLASr:I0, 10-1ss nm nn SJID, JUC:l, (SM). -
660- -

-
-

20 ---
-
-

2' --650 - ---
30 -

SDIIL&B. TO SS J. 

SIMllJ.R !O SS 3 IICIP!' SAMPLE COftAIIS 4--(d QB.lTilt TO 1.9 IllCII 
MAXIMDM. 

---
---
-
-
----
-
---- §llDJ Gli!JJ,. POORLY QIW)ID !O 2.1 IlfOB MilDIUM, 10-lSj PIii !O -

COABSI SAID, ~ SLIGRTLY 'f0 l«>DERil'ILI PLAS'l'IC l'IDS, LIOR'!' BBOWlf,.-- ~. -- -
.JS - -

64P -
- ~, POORLY GlUDZD, J'IlfB !O CO.ARSI, I«'JSTLY MEDIUM, 6-- GRAVEL TO _ 

l.SIICJI KAIDIOM, 3-6' n-.m, LIGB'? BBOWI, (SP). _ -
- -- -

40 - -- GR.Am.LY SAND, POORLY GRADED, FIBE 'l'O COlRSE, MOSTLY FINE, 8-1~ _ 
GRA VFL TO l • 75 lll'CH MAXOOII, 3-7'$ f IRS, LIGHT BROWN. -

-
-

4S -
-

630- -
-
-

50 -
-- 32 ~ 
-

(SP) 

~ UNIFORM, rm,. 5~ MEDitll AND COJ.RSE SAND, 2-1/1, FINES,.. 
LIGHT ll\OWI, l-2$ GIU.m. TO l.l INCH MAXOOll. 
(SP) 

~ FOORLY GRADED, :rm TO COUSE, MOSTLY Mm>ItM, 2-~ GRAVEL 
'fO 0.9 IlfCB MAIIMtll, 2-3% F-IIES, mowH. 
(SP) 

-
-
---
-
-
---
-
-

- I -
t----+-i111.,a;a....11...a-~-------ll--lOO __ l"..--.i1-- 11n .......... -· REF1JSAL AT 55.l' -·--;------1.ai-------;.;;;,.,_;;;;;;;..;=-=..~:.;:;.,,-----------... -

b.GU - -- EID 01 BORIIE AT 56. Jt --------
-
--

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

---
---
-----
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE ,..-,r-----ir-----------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■2 INDICATES LOCATION .OF UNDIST'JRBED SAMPLE. 4 ,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .,....._ ....... 
□VINDICATES LOCATION OF SAMPLING ATTEMPT t--

\tll TH NO RECOVERY. ..., 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. M -

3. y INDICATES LOCATION OF NATURAL GROJNil WATEf t 1/' ~ 
TABLE. ,r.i<: 

4. j!gD - ROCK QUALITY DESIGNATION. • .. ,,,. , .. 
,. Li INOICATE3 DEPTH & LENGTH OF NX COiUNG RUN. I • All~ 
6. DAT lJM - l S MEAN SEA LEVEL ft.!J.-

H&TIR TJLLU POWIR S!U'IOI' - 1JII! IK>. 1 

smmDORT, Pmm.vm, 
D9QUIIIS5 LIOBT C0M1W1I 

STONE 6. WEBSTER ENGINEE"ING COIIPORATION 

A. ll?OO - OSI -142 
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DilQilEW LIGHT QOtfANY SH_._ o,L. 

SITE ___ RE_:,,4 .... YEB--... YJ.-I-,I,-iY ....... F .... CM .. ffl-ST ...... &-TI-0-K------------ J.0. NO. ____., .... n_oo _____ IORtNG No. j6Q t 
TYPE or BORING SPLIT SPOON LOCATION _______________ _ GROUND ELEV.67l,....,..,,0-...'---
DAT£ DRILLED JUNE 12. 19'14 6- !:.i.. DRILLED IY AMERICAN LOGGED IY__.D..,..,...,F,.,_P..,. ____ _ 

SUMMARY Of BORING-----------------------------------

% .... 
OVERALL SAMPLE u SOIL QR RQCK DESCRIPTION > I- WEATHERING -w w 1-w 11,Nlt > ... l:c 

V) 0 _. O.w a. 19 LaJ RQD ~10 la.I "" UJ "- >- FIELD ANO LA.&OPl,ATOI\Y TEaT REIULTS; IOIL STRATA. DEICRi,TION; LITHOLOGY 
C 0 USO Ta IDO ..J ld .... a: OIi JOINTIH~9lDDIN8 AND ,.,t,U LTI NO ,\ND TEXTUl'E 

I I I I I al a: <=> oe:•c '" .. TIO I 

6?1 0 

>70 - - -- -- -- -
5-

~ -- 8 GRAVELLY SAND, POClU.I GRADED, FINE TO COARSE, 10-15% GRAVEL TO -2.5 fit1tEs MIXHIJM, 5-?li FINES, LIGHT BROWN. - (SP) -- .., 
- ;.. 

660 -
10-

.3~ -- SANDY SILT, MODERATELY PLASTIC, 15-18% VERY FINE SAND, BLACK. -- {91) -- -- -
15 -

2~ 
-- SIMrLAR TO f/3#2. -- -- -- -

650 -
20-

29 ,: -- SAND, UNIFOOM, FINE, 4-8% SLIGHTLY TO MCDERATELY PLASI'IC FINES, -- LIGH'l' BLUE!SH c.l!Y, CONTAINING 5-$ GRAVEL TO 1. 7 INCH MAXIMUM. -- (SP) -- --
14 ~ -25 - ~, DNIFCEM, FINE CLEAN 1-2% FINES, 2-4% MEDitM SAND, PALE -- BRaJN. (SP) -- -- -

640 
-

16,: 
-30 - SIMILAR TO SS #5 -- -

- -- --
20 J'; 35 -- SAND, UNIFCRM, FINE, CLEAN, 1-2% FINES, LIGHT BRa./N. -- (SP) -- -- -

630 -
40 -

18~ 
-- ~, UNIFOOM, FINE, 3-5% MEDIUM AND COARSE, CLEAN, LESS THAN 21, -- FINES, LIGHT BRCAol'N. '-- (SP) -- -

45 - -20~ - SAND1 UNIFcml FINE, J-5% MEDI tM SAND, l-J% FINES, BRCllN, 'WITH LE$ _ 
THAN 1% GRAVEL TO O. 6 I NCH MAXIMUM. -

- (SP) 

-

620 -
50 -

29 .. - §A.!m., UNIFCftM, FINE, 4-6% MEDitlM AND COARSE SAND, LESS TRAN J% 
- CRAVEL TO 1.1 INCH MAXIMtM, J-5% FINES BRGIN. 

I -• - ,-, 
- END OF BOOING AT 52.5 1 --------------
--

1. FIGtJRES IN BLOW OR RECOVERY COLIJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRED TO DRIVE 

-
----
-------
-----
-------

A 2" OD SAMPLE SPOON 12° oa THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,ro----,r-----------------------1 
THB PF.RCENT OF CORE RECOVERED. 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,.6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
O17INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH MO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. 1ft, ,nnn,, 

3° -&- INDICATES LOCATION OF NATURAL GROJND WATEf t .J/J 
T TABLE. ftl"' 

4. ~D - ROCK QUALITY DESIGNATION. ,t •nn. 
5. 1..1- INOICATES DEPTH & LENGTH OF NX COiUNG RUN, t Al, 
6. DAT tJM IS MEAN SEA LEVEL N.J,. 

Bau.NG LOG N0.569 t 

BEAvm VALLEY POJER STATION - UNIT NO. 1 

SHIPPINGPCRT, PENNSYLVANIA 

DUQUESNE LIGm' COMPANY 

STONE l WEISTER ENGINE£111NG CORPORATION A 11700 - GSK -143 

~ ~ 



) ) 

SHLo,_!. 
PWWW l IGRT GWPCR 

SITE BB:A'YD. Vil,Llf l'OWl]l st.mo• J.O. No. 11700 BORING No. 570:t 
TYPE OF BORING SPLIT SPOOi LOCATION ______________ _ GROUND ELEV. __ 6_..5J...._~_6· __ _ 
DATE DRILLED JULY 13, 1974 ORtLLED BY _jMIRI __ c_AR ____ _ LOGGED av _ ... Dw.,..,r....,P ... -----
SUMMARY Of BORING----------------------------------

:c I-
OVERALL SAMPLE S:l SOIL OR ROCK OESC RIPTIO N > .... WEATHERING :c C) w LaJ I- w ,-,ND :to w 

..J Q. UJ ; 0 Q. w RQD ~9 L&J LI. w ..,_ 01u ~ FIELD ANO LM!lOI\A.TOAY TE.ST RE'~LTS; 1011, STRATt. DEICFtlPT ION; LITHOLOGY 
0 0 tS SO TS 100 ..J w I- a: Oft JOI NTING.,.1£DDING ANO f"AU L ii NG ~NO TEXTUl".E 

I I I I I 10 a:. C, OE&C:"l"TIO 

651.6 
- -- -- -- -

5-
-

SAID, POORLY GJW>J:D, PIIO: 'fO MEDitll, K>STLY ml, LISS 'f8il 3$ 
CRAVBL '1'0 0.6 DIJH JUllMOM, 3-7'1- SLIGH'rLY PLASTIC nos, DARK GRAY. _ 
(SP) -

-
- -
- -

10- GRlfflJ,Y NffD, POORLY GRADED, Pin TO MIDitll, }lll;TLY :na, 12-,s~ _ 
GRAVEL TO 2.0 IJEB llilIMUM, 3-Sj FIRES, DARK GRil. -640 - -

-
-,,-
--
-

(SP) 

SilDI GRlyp.., POORLY GJWm> TO 1.9 IEH MAllHUH, 10-15% no TO 
COARSI SAND, K'.8TLY M!Dltll AID COABSE, 4,-7', ffllS, DOK BROWN. 
(GP) 

--
-
----
-

20-
-SANDY GRAJIL, POORLY GIW>D> TO 2.0 :00B MAIDrOM, 8-12$ 1'IB TO CO.AllU, 

SAllD, IC6'tLY MIDIUM ARD COABSJ!:, 5-7% Jl'IDS, DAHi Ba>wlf. . 630 - - ~ -- -- -- -
25- , WILL GlW>ID, PID TO MZDIUII, CLEAR 1-2% FINIS, LIGHT BIIOWN. _ 

SW -
- 100/1•.L 

- DD OF BOIIJli AT 28.1 1 

JO --
-
-
---
-
---
-
-
-
--
-
--
---
-----
----------
-
-
--

1. FIGURES IH BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING 30" REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

--
--
--
-
---
-
-
----
-
---
--
---
-----------
-
---
----

FIGURES SHOWN OPPOSITE ROCK CORES DENOT& ..-.....---......----------------------1 
THE PERCENT OF CORE RECOVERED. 

2. 12 INDICATES LOCATION OF UNDIST!JRBED SAMPLE. 4 . 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....,..,..._----t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT ,.a-----t 

WITH NO RECOVERY. ,. 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. j1i. 'I. t'Jh/ 

3 • ~ INDICATES LOCATION OF NATURAL GRO:JND WATEJ l 101 
~ TABLE. ~ 

4. ~O - . ROCK QUALITY DESIGNATION. M - -
5. lJ INDICATES DEPTH & LENGTH OF NX COiUNG R!JN, 11 All 
6 • DAT tJM I S MEAN SEA LEVEL . ~ [L, 

BQRili LOO 5'10t 
BU.VER VALLI! POWER ST.l'fIOI - UllIT 10. 1 

SHIPPIIIJPOR'l', PDRS!LVUI.l 

D~UISD LIGHT COMPAi! 

STONE 6 W£1STER ENGINE£1t1NI COIIPOflATtON 

A 11?00 - GSI -1.44 



) 

sH_!__o,~ 
pngJT&$NE W GHT QOMPAUI 

SITE Jllflll Tll..Ln 10IIII S'ffflOI ---- J.O. NO. 
TYPE OF BORING SPLI! POOi LOCATION P 1tnlllflln, FMl8JI-UII4 

ll"/00 BORING NO. ,n t" 
GROUND ELEV. 657-1 

DATE DRILLED JUD 13, 1974 DRILLED BY -MPBI-... C-A-•----- LOGGED BY ___ lft=-----
SUMMARY OF BORING-----------------------------------

OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > X I- WEATHERING -I- J: C) I.LI LLJ I- w /\.ND :> la.I 
Q.. _J LaJ Q. LLJ RQD ; 0 ~9 SOIL. :STRATA OESCftlPT ION; LITHOLOGY LL.I LL UJ LL. o1u >- FIELO AHO LA80FlATORY TEST AE'&ULTS; 

..J t.J a: C O U. 50 Tl 100 ~ 

l I I I l 
ID 0C 

657.1 

-
-
-
-s_ 
-

650 - -

-

(!) 
OR JOINTING,IIEOOING AND FAULTING "'ND TEXTURE 
OtlCRl,.TIONS 

- WllW. ti&-

!OP u• If PP! SIL!. )l)DJIADLt PL&STIC, 10-i,• 'RRY nn SAID, 
BLACI, (91 • 
WINN.,. .Im, UIIJ'Oait, nn, s-~ IIDI'IIN S&D, ~ SLIGll!JZ 
PUS!IC PIIIS, DAB GB.&Y, (SPJ. 

-
-
-
--
-
-
-

-
10-

MU, UID'OBM, nu, ,-4$ MIDI1ll SAID, ~ SLICll!'LJ PLlS'l'IC nus, -
LIGII! QIU VI'!II LISS tBB s• QIU.UL !O 1.0 IICB MAJINIII., (SP). -

-
-
-
-

15 -
-

640 - -
- 34 

.... m .. POORLY GUIBD !O 1.8 ID MAJINIIJI, 8-~ nn fO 
J: SUD, ll>STLY na, ~ nns, lWll GIAI, (GP). 

-
-
-
---
-
--a,_ 

-
GRAJZ:!.Y §!IP- POOILI GB&DD, nn TO OOilSI, ~ JIIDI1II .ID -
00 B, J.O..l.2j GRAUL !'O o .• ID 1UIDlll, .. nns, · uar BIOWI, -
(SP). -

-
- -
- 44 

2S - -- -
630- - -- -

-
30 - 49 §AB, l'OOlf.il oa ua,. nu to comz, ll3STl.I MBDitl( .4ID CODSB, 8-l.2J -

GlU.nL !Cl 1.2 IICI MAIDDI,· 'OI.1411-~ nus. BIIOlfl, (SP). -
-
-
-
--
-
-
-
--
-
--
---
-
-
-----
---
-----
-
----
-
-
--

. 

m .• JIUIQ _ _. 32.5, 

JlllVSAt .4.T 3z..6tt 

1. FIGURES IM BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" RE~UIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

-
-
·-
---
-
-
---
-
-
---
-
-
----------
-----
---
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOT& r-1---,,------------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF UNDIST!JRBED SAMPLE. 4 
~6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .,__._----t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 9 to-----t 

WITH NO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. IJ ,._ ~ 

3. -1:,.. INDICATES LOCATION OF NATURAL GROJND WATEl l ill' 
.,. TABLE. n--

4. ~D - ROCK QUALITY DESIGNATION. • _.._._. 
5 • Ll INJJICATES DEPTH & LENGTH OF NX CORING Rat{ _' , J11 
6. DATUM IS MEAN SEA LEVEL '(1,,/tV 

FIIF IAG f:.Q,.t 

lllllll TJLLII' JIOBI S!fflOI - trllT ID. 1 

SIIPPiW, Pllll!I.1'.III.l 

DOQ8ISB LIOII! CCIIPAI! 
STONE & WEBSTER ENGINE[fllNG CORPORATION 

A ll700 • Gii --1..4? 



! 
-~ 

lllIQUlf,SNE LJr.f:l'I' C'.QMPANY 
SH.L OF...J... 

SITE mna IAIJ.V POOi S!tt:IOI J.0. NO. __ ll_?OO_-___ BORING No. 
TYPE Of BORING SPLIT SPOOi LOCATION ________________ GROUND ELEV. 668,5, 
DAT£ DRILLED JULY ,2. 1974 DRILLED BY __ JMBBI __ c_u ____ LOGGED av __ Dl'P ______ _ 

SUMMARY Of BORING-----------------------------------

I 1--
OVERALL SAMPLE u SOIL OR ROCK DESCRIPTION > I- WEATHERING -

I.LI L&J .... w .-.ND :> la.I 
J: C, 

_J Q. IJJ ; 0 Q. LLJ RQD ~9 L&J LL. UJ LL. 010 >- flELD AND I.A&OIV,TORY TE.ST RESULTS; !iOIL $TAHA DESCRIPTION; LITHOLOGY 
0 0 Z.S SO lS 100 ...J I.U I- Q: OR JOINTINO .. B,EODING ANO P:-AUl..TING ,\ND TEXHJl'IE 

I I I I I iD er (!) 

-
-
-
-,._ 
-
-
-66o - -

10-
-
--
-

15-
-
-
-
-

:ao-
-
-
-
-

25-
- 91 ~ 
-
-640 ~-- -

30 --
-
-
-

35 --
-
-6JO - --- -

40 -

DE&CRlf'TIO I 

WBIGlff OF IWllD AND RODS .&DVAJICED SPOOi 15 ! 

$4ffl ClA'RL, POORLY GRlDID TO 2.0 IICH KllIMUM., 5-7' nn AID 
MEDIUM SllD, 8-l.OS FIRIS, DARlC CRAY. 

~- tnlIJ'OIQ(, nn, 4-~ QRA.'RL TO 1. 75 IICH MilIMUM, 8-l°' 
SLIGHTLY PL&srIC P'IIIFS, DARI GRA.Y. 

QNJ!l:I.Y syp. UIIFOBM, rIIE, ~ MEDIUM AID COARSE SAID, 8-1~ 
Glin:L 'fO 1.5 IlfCH MAXIMUM, 4.-$ nus, DARI BlltMI. 

Jllm, UIIIJOBM, PIIE, .3-..,. MIDIUM AID COABSB SAID, s-• GRAVEL TO o. 7 IJICH MilIMUM, ~ nos, DARI BROD. 

-
-
-
---
-
-
---
-
-
---
-
-

--
-
----
-
---
-----
-
--- 49 ,r" .Alim, POOBLY GRADED, VlllI PIH TO 001.RSB,- MOSTLY MEDilJM AID PINE, _ 

~51 GBAVEL to o.6 IICB MmMOM, LESS 1'IWl ~ nns, LIGHT !IBOW. -
-
-

4S -- JWm, Ulll'JOBM, nn, CLE&I, 1-~ l'IllBS, LIGHT BROW■• 
-

670 -
- BOftOM OP BORIIIJ .lf ,46. 51 

so ----
---------
----
-
-
--

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30 11 REQUIRED TO DRIVE 
A 2" OD SAMPLE SPOON 12 11 OR THE DISTANCE SHOWN. 

• 

-
-
---
--
----
-----
----
--------

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r----,,-----....... -----------------1 
THE PERCENT OF CORE RECOVERED. 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ..,..._--t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WI TH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. . )\ ,i, , Iv 

3. ~ INDICATES LOCATION OF NATURAL GROJND WATEF'Z jrJp 
~ TABLE. ~~ 

4. ~D - ROCK QUALITY DESIGNATION. M -•-,,-;: 
5. Li INuICATES DEPTH & LENGTH OF NX COiUNG RUN, I ,7j J 
6. DATUM IS MEAN SEA LEVEL W" 

BQIIIQ IQG 572t 

814.ftR TALLI! POVIR STffiDll - 111IT ID. 1 

SIIIPPIIQPOR!' t Pmm.,m, 

OOQBIS!l LIGRT COMPAJ!' 

STONE 6 WEBSTER ENGINEEIIINI CORPORATION A 11700 - OSI -146 



\ 

,) 
J 
) ) 

SH1:..o,1:.._ 

SITE -QI T.ALLlr ~ n.m:os J.O. NO. _ 11_700 ____ BORING No. S?'3 t 
TVPE OF BORING SPLIT IP00I LOCATION _______________ GROUND ELEV. ffrlqO 
DATE DRILLED JJII 12, 1974 DRILLED IY .AIIDI:CU LOGGED 9y __ ll'P _____ _ 

SUMMARY Of BORING-----------------------------------

X: I-
OVERALL SAMPLE u 

> ~ WEATHERING -
l&J L&J t-w A.Na :::0: w X c, _, Q. La.I ; 0 a.. 

SOIL OR ROCK DESCRlPTION 

L&J RQD "' LL UJ I.I. 
0 0 tS SO H 100 

010 ► ...J ..... I-
ID a: 

~9 a: FIELD AND LA8Of'A.T0A'f T£&T R£$ULTS;, 
OR JOINT1Nf!~11£DDING AND f""ULTING 
0£.ClllolJITIONI 

5011. $TR4TA DESOU'T tON; LITHOLOGY 
.a.ND TEXTURE 

I I I I I 0 

668.0 

- -- -
- -- -,_ -- -- -

66o - - -- -
10- -- -- -- -

- -
is-

SIMILil TO SS-1. -- -
- -

650 - - -- -
- WJ!LLI sop. POORLY CllDID, !'ID TO OOJ.RSJ:, I«>STLY nu, 7-~ -

GUUL !O 1.0 ID MilIMIIM, 8-~ SLICIITI,Y PLASTIC nus, Dill GRAY.-- -- -
-

25-
-
- -- -
- -

:,>-
- ~, POORLY GltADID, J'IIE TO COJ.BSJ:, MOSTLY MIDIUMt 4,-SJ GRAVEL TO -

0.5 ID MllIMOMt ;J-SJ PIRES, LIGHT GRAI'. --
-
-

35---
630 - -

-
J,0-

-
-
-
-

45-
-
-

6'.:10 - ---
,o-

----------------..... 
-
--

2S " 
~, POORLY GRADID, FIB TO COARSE, MOS'fLY K!DIUM AID COARSE, 
S:-9' GRlTBL 'l'O 0.9 IlfOHIS MilIMOM, ,..,. nm, DARI BBOWB. 

GBA1ELLY SAID, POORLY GRADED, FIR 'fO COABSE, ll>STLI MBDI1JM AID 
COABSE, 8-12$ GRAVEL TO o.7 ID MAXIMUM, 3-~ :nus, Dill BBOOI. 

.YIP, UIII1'0BM, no, CLEAi, LISS 'J!'Bil ~ nm, LIQB'f' BBOVII. 

BID OP BORIE A! 48.S• 

1. FIGURES IN BLOW OR RECOVERY COUJMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FA LI.I NG 30 11 REQUI REil TO ORIVI 
A 2" OD SAMPLE SPOON 12" OR THE DISTANCE SHOWN. 

--
---
-
-
---
-
-
----
----
-
-
-----
----
----
--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,---,--------------------1 
THE PERCENT OF CORE RECOVERED. 

2. l2INDICATES LOCATION OF UNDISTURBED-SAMPLE. 4 
P'6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • ....,. _ __. 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. Vi ~. "-":.-

3. 7 INDICATES LOCATION OF NATURAL GROJND WATEf 2 '//)/ 
TABLE. . O' ✓ 

4. 4!9D - ROCK QUALITY DESIGNATION. M u';"i:. 
5. U 1NllICATE3 DEPTH & LENGTH OF NX COiUNG RUN, 1 ·~ ''J 
6. DAT '.IM . I S MEAN SEA LEVEL f :1,,:_ 

l!ORili LOQ rot 
lllllll TALI.If POWBR S!fflOll - 1JIIT lKl. 1 

SHIPP!IIJPOBf, rDllS!LTAnJ. 

DOQlJEISI LIGHT COMPUY 
STONE & WEBSTER ENGINEEIIING COIIPORATION 

A 11'700 - GSI: -147 

.. 
·11 

I 

! 
'! 
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{ 
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= D!!IVfSNF IIfWT GOOtNX 

SITE BU.Bil f .lLLE[ POlflll nmo1 J.O. NO. ____..11_?00........., ___ BORING NO. 574 t 
,, ... , TYPE Of BORING sPIJT SPOOi LOCATION ________________ GROUND ELEV. _ __.Rffl...._ .. __ 

DATE DRILLED .JULY JJ, 1974 DRILLED •v JM!Kraa LOGGED 9y __ Il'P;;;,;.;;;.. ____ _ 

SUMMARY OF BORING-----------------------------------

I I-
OVERALL SAMPLE 0 SOIL OR ROCK OESC RI PTI ON > WEATHERING -1-- :x: C) I.LI La.I I- L&J it,,ND "' > la.I 

CL La.I 3: 0 a.. -I LIi RQD t9 w LL. l&J La. 01u >- FIELD ,\NO Lit.eO",\TOAY TEST A£1ULTS; &OIL $TAATA DEICFtlPTION; LITHOLOGY 
C 0 tS SO Tl 100 ...I w .... a: OR .JOINTING,.BEDOING ANO rAULTING AND TEXTUlllE 

I I I I I l!l a: 
~ 

OEaCl'IIP,TIO I 

668.o 
- -
- -
- -- -s - -- -
- -
- -
- -

lO - -- -- -- -- -15 - -- 17 '1' ~, POORLY OR&DED, rillE 'fO 00.lBSE, l«>STLI MEDIUM AID COJ.BSI, 
~ Glt&.nt, TO 0.6 IllCJI MilIMDM, CLUII, 1-~ J'Ill!S, LIClllf Gltil. --

650~ -
-

a) -
-
-
-
-

2S --
-

640 - -
-

30 --
-
-
-

35 --
-

19 ~ 

l? ~ 

@tmT m~. MODBlllHLI TO HIGHLY PLAS.rIC, 8-~ nn SOD, BLACJt, 
vmt 1- GRAVEL 'lO l. S IICJI JUIJJmll. 

GRAVELLY SA!P- POOBLY GRADBD, MEDIUM AID COAME, N>STLt MEDIUM, 
7-1.0J GRA.VBL TO 0.6 IICH MAIIMUM, s-n SLIGlffL? PLASTIC PIKE, 
LIOBT BRall' Vffll .l 1/ 4" LAID OF stLT AT TOP. 

GRAVELLY SAID, POORLY GR1DID, no TO COABSB, MOSTLY no, 8-1~ 
GIU.TJ:L TO o.s IICH MAXIMtJM, 3-SJ SLIGHTLY PIJ.STIC nns. LIGB'l' 
BttOWIJ. 

~' POOBLY GRADED FIR AID MEDIUM, MQS'l'LY MBDIUM, 3-~ GRAVEL TO 

-
----
-
-
---
-
-
--
-
-
-
---

630 -
O.S IICR MAXIMUM, 3-Sj !'ID8, LIGHT mant. --

-
40 --

-
-
-

4S -- llm, OIIJ'OBM, PID, CL&lll, LJS8 mo~ nm, LIGHT BRCIWJI. 
-

620 - -
-

,0 -
- 111D 01 BORIIIG AT 47.S' 

--
---
--
---
-
-
-----
--

1. FIGURES IN BLOW OR RECOVERY COLCTMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" RE~UIREu TO DRIVE 
A 2 11 OD SAMPLE SPOON 12n OR THE DISTANCE SHOWN. 

-----
-
...: 

--
-
-
---
-----
-
-
---
-
-
---ff 

--
--

FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r---r----------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. 12 INDICATES LOCATION OF UNDIST'JRBED SAMPLE. 4 
~6INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ---
□VINDICATES LOCATION OF SAMPLING ATTEMPT ,. ....... --4 

WI.TH NO RECOVERY. • 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER • Pl II 

3. -=Jr INDICATES LOCATION OF NATURAL GROJND WATEl t [~ rJ/ 
TABLE. ~.,.. 

4. ,!!gD - ROCK QUALITY DESIGNATION. M"""l7.i 
;. LJ IN1HCATES DEPTH & LENGTH OF NX COiUNG RUN, I # Pl 
6. DATUM· IS MEAN SEA LEVEL -.v _ 

QQRTWJ IM 57, t 
BEAVER VALLEI POIIR STATIOlf - URif JIO. 1 

SBIPPilfGPORt, PDIIS!Lf AJIIJ. 

DlTQlJllfSE LIGHT COMP.AB! 
STONE 6. WEBSTER ENGINEERING CORPORATION 

A 11700 - GSI -148 



\ 
_;I 

I 
) 

DUQUESNE LIGHT COMPANY SH.l_ OFL.. 

SITE BEAVER VALLEY PCWER STATIOH J.0. NO. 11700 BORING NO. 
TVPE Of BORINGM,I,: lfOOI LOCATION ________________ GROUND ELEV. 670 5' 
DAT£ DRILLED JOHE 18, 1974 6-U:Jf OftlLLED IY ....11AMER==ICAN=------ LOGGED BY __ n ...... =F ..... P~•-----
SUMMARY OF BORING-----------------------------------

:c ~ 
OYERALL SAMPLE 0 SOIL OR ROCK DESCRIPTION > ~ WEATHERING -

bl I.IJ t- u.l AND >, w :c c., 
II) 0 L G. I.al 19 _, I.IJ RQD ~,u 

I.LI ..... WlL 0 w >- FIE.LO ANO LA&O"ATOAY TE.ST RE•ULTS· · I0IL $TRATA DEICIIJ,.TtON; LITHOLOGY 
0 o U IO ll 100 ~ cc .... ~ Of!: JOINTl~liDl)1N• "-NO r"uLT1NG • AND TE)(TUl't 

I I I I I c:, 

670.'5 
6?0 - ----

5-----
66o - 10 -----

-
-
-
-

650 - - 26·,r-
-
-
-

DE&C"l"TIO 

DROVE C&SIM:i TlflOOGH 6_o• GI 1II.l;:, WEIGHT OF HAMMER ARD RODS 
ADVANCED SPOON 13.5 1 • 

SA.ND. UNIFCRM, FINE, 4-6% MEDit:M SAND, 3-71, F.J:NES, LIGRI' BR(MN 
~TH LESS THAN 1% GRAVEL TO a.a I:OOH MAXIMUM. 
(SP) 

-------
.., 
--------
-
-
---
-
---- 381':" r.RAVELLY SAND, POCRLY GRADED, FINE TO COARSE, MCGTLY FINE, 8-10% GRAll L -

-
-
----
-
-
-
-

630 
40-

--
-
-

45-
-
---

50 --
-------
-----
-----
--

ro l.5 INCH MAXIMUM, .5-?j,SLIGHTLY PLASTIC FINES, DARK BUlJN. -
(§) ---
~' UNIFCRM, FINE, CLEAN, 1-z,l FINES, LIGRl' BRCMN. -----
~, UNIFORM, FINE, 5-8% MEDIUM AND COARSE SAND, 1-3% FINES, LIGHT -
BRCWN, WITH LESS THAN 5% GRAVEL TO 0.5 INCH MAXIMDM. -
(SP} -

--
~, WELL GRADED, FINE TO MEDIUM, 1-3% .FINES, LICIHT BROWN, WITH 
~ GRAVEL TO 0.5 INCH MAXIMUM. · 

-
-

:s,;r) . -
--

l&Nn , UNIFORM, FINE, J-5% MEDIUM AND COARSE, 4-7% GRAVEL TO 0.5 I.NOit 
UYTM(M. 2-11:t. FINES. BR(l/N~ -
~) -

--END OF Be.RING 47 .5 1 -
--
-----
------------

1. FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
11+0 LB HAMMER FALLING 30•• REQUIRED TO DRIVI 
A 2" OD SAMPLE SPOON 12'' Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,---,~-------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. l2INDICATES LOCATION OF tTNDISTURBED SAMPLE. 4 
, 6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE • .,_. _ __, 
O17'INDICATES LOCATION OF SAMPLING ATTEMPT 

WITH HO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. ~ .., r,,✓1,. 

3. 7 INDICATES LOCATION OF NATURAL GROJND WATEF 2 ~ VJ. 
TABLE. ~~fol"" 

4. ,!!9D - ROCK QUALITY DESIGNATION. nf ,,.,.A~ 
5. lJ. IN0ICATES DEPTH & LIENGTH OF NX COdING RtJN, 1 -_,, / 
6. DATlJM IS MEAN SEA LEVEL f,1,1. 

BCRING LOG 575t 
BEAVER VALLEY POIER S'l'ATION - UNIT NO. l 

SHIPPI NGPCRT, PENNSU.VANIA 

DUQUESNE LIGHT CCMP ANY 

STONE 6 WEISTER ENGINEEIIING CORPORATION 

A 11700 - OSK -149 



) ) 

DtrotJESNE LI QHT COMPJ;HY 
SHLOF1-

SITE __ ..i;R~li':AaaYERUlA_.Yu11.1.1I:!M1rEiiL,II......,.PCMDt~-...lllS'1'~UI...,O:if.tHil--___________ JO No ,.,~ IIOR 1 NG NO 576 -f: - -- -- • • • --,1 .. w,;A,,_..,____ . ' . 
TYPE Of BORING sPJJT $POOH LOCATION ___ , ____________ _ GROUND ELEV. ,_671_,o __ _ 
DATE DRILLED .lea•~, J.924 DRILLED IY »m,IW · LOGGED BY _n .. ,..,F_,P_, _____ _ 
SUMMARY Of BORING---------------------------------

% I-
OJERALL IAMPlE u SOIL OR ROCK DESCRIPTION > t- WEATHERING -

l&J l&.I I- \I.I AND ~ .., l:c:, 
Q.l&J CQ 0 ..J IL t9 l&.I RQD ~10 L&J LI.. l,aJ LI.. >- FIELD ANO I.A&O"ATOP.Y TEaT "E.SULTS· so•L STRATI\ OllClllt,TION; LITHOLOGY 
0 0 1.5 1(1 15 100 .J "" ~ Q: = o,IOINTIN0~1£DOIN• AND rAULTING ' "'NO T EXTU"t 

I I I I I Ill a: .., aCRll".TIO 

! t.'71 11 

€/lo - - -- { DROVE CASING THROOGH 7' OF J!LL. "WEICIIT OF RODS AND HAMMER -
JDVAIEID SPOOK 12t (SILT)• --

-
5 ---

-
-

10-
660 - -

---
15-----

20 --
-
--

25 -
- 38~ -
-
-

30 -
:.40 - -

-
-
-

SAND, UNI:FQUi FINE, CLEAN, LESS THAN 2% FINES, LIGHT GRAY. 
TsPY 

SIMILAR TO SS 4!1 EXCEPT SAMPLE CONTAINS 3-5% GRAVEL TO 1.1.IIEH 
MAXIMtM, LIGHT BRCMN. 
{SP) 

SANDY GRAVEL, POCRLY GRADED TO 1.5 INCH MAXIIIJM, 12-15:C. FINE TO 
COARSE SAJI), 3-6'/t SLIGHI'LI PLASTIC FINES, DARK BRllJN. 
(GP) 

----
...,. 

--------
-----------
-
---
-
---35-

- 53~ ~, P0CIU.Y GRADED, FINE TO COARSE, M.OS'l'LY FINE ARD MEDIUM, 8-12:( -
CEAVBL TO l.O UCH MAXIMUM, 3-5% SLIGHTLY PLASTIC FINFS, LIGHT _ -

- -- -
40 - -

630 - - GRAVELLY SAND, POCRLY GRADED, FINE TO COARSE, 10-12:( GRAVEL TO 0.9 -
,INCH MAXIMtM, 3-5% SLIGHTLY PLASITC FINES, LIGHT BRWlf. _ -

-
-

45 --
-

--
-
-
--------------
-
-
--

64,r 
~SP) 

SAND, UNIF~ FINE, 4-~ GRAVEL TO 0. 75 INCH MAXIMUM, CLEAN, 
THAN 2% FINES, LIGHT BROWN• 
C!C\ 

END OF BOO NG AT 48.0' 

1. FIGURES IR BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
140 LB HAMMER FALLING 30" REQUIRE~ TO DRIVI 

LES3 

-
---
-
-----
-----------------

A 2:t OD SAMPLE SPOON 12,. OR THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r,--,--------------------1 
THE PERCENT OF CORE RECOVERE~. 

2. ■2 INDICATES LOCATION OF UNDIST~BED SAMPLE. ◄ 
r'6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. ,....._--t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. J 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. ~ J/IM.I..., 

3° -f:- INDICATES LOCATION OF NATURAL GRO'.JND WATEJ t .rn./_ 
TABLE. · P'"""" 

4 • ~ D - ROCK QUA LI TY DESI GNAT I ON. ...1. ,....,. 

5' • 1J. INuICATES DEPTH & LENGTH OF NX COiUNG RUN .1 ;.. 
6. DATr.JM IS MEAN SEA LEVEL g/J -----

BCRIHG JOB 576 t 

BEA VER VALLEY Fcwm STATION - UNIT NO. 1 

SHIPPINGP<ET, PENBSIL VANIA 

DUQUESNE LIGm' CCMPANI 

STONE l WEISTtR £NGINEEIIIN8 COIIPOIIATION A 11700 _ o.sx -1,0 



) 

SH~o,~ 

SITE BPJER Y♦H:II PqnR SUTIOI J.O. NO. _1_1700.,.. ____ IOfllNG NO. '$TI t:, 
TYPE Of BORINGSPrJt SPQPI LOCATK>N GROUND ELEV. -669--P ..... '---
OATf DRILLED .JJU )9, J9l4 , · DRILLED IY _.NQ!R_.._IG11111f1111M ____ LOGGED IY...,P.,, .. F..,,P.,., _______ _ 
SUMMARY Of BORING-----------------------------------

%. ..... 
OVERALL SAMPLE u SOIL QR RQCK DESCRIPTION > t- WEATHERING -

L&J llJ ... I.a.I ,tt,NO >- w 2: C, 
A.w fO 0 .... 19 ..J I.I.I RQD !1u L&J LL. l&J LI. >- FIELD AMO LA&OPI.ATOl\'f TEil lttlULTI· IOIL •TIU.TA DEIClltlPTIO..; LITMOt.OGY 
0 0 t.S IO 15 IH _, Ill ~ a: OR Jo1NTlr:,\l'DD1N• AND rAULTING ' AND TEXTUkE 

I I I I I en a: c:, DEICflu .. ·no 

6&1.0 
- -
- -- -- --- -- -- -

660 - -
10-

--- -- -- -- --- -- -- -
650 - - --- 23,r SARDI CjRAVEL, PO<ELI GRADED TO l. 7 INCH MAUMT.JM, 6-10% FINE SAND, _ 

5-8% SLIGHTLY PLAS'l'IC FINES, LIGRl' GRAY. 

640 -

6J0 -

-
-
-

25--
. -
-
-
-
-
-
-
-
-
-
-

40-
-
-
-

45-
-
-
-

50-
-
----------
------
-
--

53,; 

91,: 

(GP) 

~~. UND'CRM, FINE, CLEAN, 1-2% FINES LIGHT BRCMN. 
(SP) 

SANDI ttUVEL, POCIU.Y GRADED TO 1.5 INCH MAXIMDM, 10-15% FINE TO 
COARSE SAND, 3-5:C SLIGH'.l'LY PLASTIC FINES, LIGHT BROWN• 
(GP) 

~, UNIFCEM, FINE, 4--f:$ <RAVEL TO O. 7 n«!B MAXIMUM, CLE.AN, 
1-2% FINES, LIGHT BROWN, 
(SP) 

SAND, IDn:FCRM, FINE J-5% MEDitM AND COARSE SAND, 2-4~ GRAVEL TO 
'o:6INCH MAXIMtlf, CLEAN, l-2,C FINES, LIGHT BR~N. . 
(SP} 

~, UNIFCEM, FINEJ 2-4% MEDIUM SAND, CLEAN l-2% FINES, LIGHl' 
.BRam. 
(,SP) 

END OF BORING AT 49.5' 

l, FIGURES IN BLOW OR RECOVERY COLUMN OPPOSITE 
SOIL SAMPLE DENOTE THE NUMBER OF BLOWS OF A 
14-0 LB HAMMER FALLING 30'' REQUIRED TO DRIVE 

----------------------
---
------------
------------

A 2" OD SAMPLE SPOON 12" Oft THE DISTANCE SHOWN. 
FIGURES SHOWN OPPOSITE ROCK CORES DENOTE r-,r--ir---------------------1 
THE PERCENT OF CORE RECOVERED. 

2. ■ 2 INDICATES LOCATION OF !JNDISTaRBED SAMPLE. 4 
,-6 INDICATES LOCATION OF SPLIT-SPOON SAMPLE. t--9---t 
□VINDICATES LOCATION OF SAMPLING ATTEMPT 

WITH NO RECOVERY. . 3 
SUBSCRIPT NEXT TO SYMBOL INDICATES SAMPLE 
NUMBER. ,, .., -

3. 4- INDICATES LOCATION OF NATURAL GRO'.JND WATEJ I W//__.. 
r TABLE. ~ 

4. j!gD - ROCK QUALITY DESIGNATION. A Nnn,J 
5. 1.J. INDICATES DEPTH & LENGTH OF NX COiUNG RUN, 1 j 1 , 
6. DATUM IS MEAN SEA LEVEL W 

BCRING LOG ltlt 
BEAVER VALLEY PCMER STATION - UNIT NO. 1 

SHIPPINGPCRT, PENNSYLVANIA 

DUQUESNE :LIGHT Cl>IPANY 

STONE I. WEBSTER ENGINEERING CORPORATION 

A 11700 - GSK - lSl 



J.0. 110. 1221.1 
l0111111 N0. Jlli 

SITE HAYBR YA.I LEY POWER SIAT!ON - UN1T 2 

COORDINATES !:!F24.~ !9230.0 8IICUID ELE't! Ul 727 -~ SHEET ..l.. OP .....2...-

INCL.NATION BEARING INSPECTOII ' " ----

DATE : START/ Fl NISH 10/6/81 I 10£8!81 CONTRACTOII / ORLLER ~GIB ~z1,~IW.£lAll.2l~ 
STATIC GROUNDWATER DEPTH /DATE ~ia6 l'!l / Jg~2lU. 0RLL RIG TYPE 
DEPTH TO BEDROCK 104. 3 l"I 'TOTAL DEPTH DRILLED JQ!ii j IEII 
METHODS: 

DRILLING SOIL AW ROOS 1 3 IN ROLLER BIT 1 DRILLING t!!i!,Y ~ CASING 

SAMPLING SOIL ,g:uiQ~ SPLIT- BARllL 

DRILLING ROCK .,. 
SPECI .. L TESTING OR INSTRUMt:NTATION 

COMMENTS GRQ!m!!WAIER AT 51.J F'T ON 10/12£81 
FILL TO APPROllHATELY 45 FT 

z~ !:: § '.? :i i 
0~ :,: ;:: ... .... - .. :;: .. ... .. ... .. Q Bi .... .. .. II ., "'a SAMPLE DESCRIPTION j .. .. .. 2 ► !ll 0~ .. .. Q~ .... C :, ... u ill i i!i ► ... - "' "'z ..... .. "' .. 

727. 3 -'-- -- s l 37-31-21 52 G>I SANDY GRAVEL, FEW ROUNDED TO AMGUU.R. SJ.HDsrmra AND SILTSONE FliQUCNTS -~ 

TO l IN, 40% COAII.SE TO FINE SAND, LESS TIIAN SI NONPUSTIC FINES, BRCMi. - (10") -.'s- 2 16-9-7 16 SP GRAVELLY SAND, 30% ROUNDED TO SUBANGUUR GRAVEL TO J/4 IN, URGE 1~ IN -5 - C - (3") GRAVEL AT BOTTOM, 60-70% FIN! TO H!DIUM SAND, HOSTLY nHE. ~% --'-- NONPLASTIC FIK!S, BP.OWM. -- s 3 7-6-5 11 GP SANDY GRAVEL, HOSTLY MEDIUM TO FIKE GRAV?:L, 30-40% COARSE TO FINE SAND, -720.0 •-- (4','') MOSTLY MEDIUM TO FINE, FEW 111.AGME!n'S TO 1 IN, 10:t NONPU.STlC FINES, BR.CMi. - -., Ls_ 4 3-3-5 ' GP TOP 3 IN - SAME M AllOVE. -
10 - '-- (S¼") SP 1t IN, COARSE SANO-SIZED SU.G, GRAY, --'-- 2 IN - FINE SAND, 5-lOZ NOMPU.STIC F!"NES, RUSTY !KOWN. 

TRACE or ORGANICS AI BOTTOM, -.. L.s __ ' 8-4-5 9 GM SILTY SANDY GRAVEL, WELL-GRADED COARSE TO nNE GRAVEL, ROUNDED TO -- (6!ii") S~BANGULJ.R, FEW LARGE GRAVEL SIZES, 301 COAASE TO FIN~ SAND, HOSTLY -~ - s 6 3-1-1 2 MEDIUM TO FINE, l~I NONPU.STIC FINES, 8ROWN, -
15 - -- (O") SP BOTTOM 2 IN - FINE SAND, LESS THAN 5% NONPU.STIC FINES, TRACE OF FINE -

- VOID GRAVE.L, WOOD FRAGMENTS NEAR ROTTOH, RUSTY BROWN. --· . 7 GRAVELLY SAND, 301 COARSE TO FINE GRAVEL TO JI' IN, -710,0 s WOH SP COARSE TO FINE SAND, 
"L_ (J") MOSTLY MEDIUM TO FINE, 101 NONPLASTIC FINES, BROWN. (WASH?), --~ -s ' 3-0-1 l 

20 - ~ (O") -- 5-4-5 9 
llt IM GRAVEL AT TOP, --~ 9 SP FINE SAND, ~-10% NONPLASTIC FINES, TRACE OF FIKE GRAVEL, BROWN. ("1'') -. s 10 5-)-4 7 SP SAME AS ABOVE. -L __ (4") . SH SILTY SAND, 10-15% FINE TO COARSE GRAVEL, MOSTLY FINE, MEDIUM TO FINE SAND • 

~ 

25 - s 11 6-6-5 11 10-15% NONPLASTIC FINES, TRACE OF Bl.AO:. ORGANICS AT ROTTOH -
·'-- (9") SP TOP 6 IN, FINE SAND, LlSS THAN 5% NONPLASTIC FINES, BROWM. -. L...:. 12 J2-10-7 17 GH BOTTOM: GRAVELLY SILT, 20-30% FINE TO MEDIUK GMV'EL SIZ?D SANDSTONE -700.0 - (12") FRAGMtNl'S, lOX PIASTlC FINES, BA.CNN. -~-· . s 13 6-7-7 14 SH SILTY SAND, 101 COARSE TO FINI Wt.ATHERID ROCK FP.AGH.EN't'S AND GRAVEL, 10-15%. -- I ; 10"' PLASTIC FINES COARSE TO FINE SAND. 

I. DATUM IS MEAN SEA LEVE.L 7. S•SPLIT BARREL SAMPLE 
2. ,8-GROUNO WAT[R LE.VIL BORING LOG 
3. BLOWS Rf.QUIR[O TO DRIVE. 

BEAVER VALLEY POWER STATION ., 2"0.0. SAMPLE. 9POCIN I'" OR ., DISTANCI SHOWN USIJiltG 
UNIT 2 ... \40tb. HA..aE:R f'ALLJNG '90~ 0 * INDICATE.9 U9[ OF 5001b. z DUQUESNE LIGHT COMPANY HAMMER. ( ) ltfCHII Of" 

' SAIIPLI RICOVER"I'. 
0 4. "I, ltOCk CORE. RE.COV[RY I SHIPPINGPORT, PENNSYLVANIA 
z ROi:K OUALIT"I Dt91GHATION. £STONES. WEBSTER ENG. CORP . ., S. STD. P£Nl!TRATION "' R£SISTAlitCE. 8LOWS/l"T . SKETCH No. 12241-GSK-234A .. 
...J I. UNIFIED SOIL CLA9911"1CATION -OVID I DUI - NQ. lll&T 

SYSTEM. ~ 'h•H'- (Is SEO-I I o, ] 



BOIIING NO. ---SHEET.1...0F--1-... 

SITE A~6~B :i61 I a tgjil;B ~Uil 1;11:f - !Jl!lI ' J.O. NO. 12241 

:l' t - ! -z " " - .. .... .'!? w !I 
g- .... tt ti:! 0 -- ~; .... .... ~ .. ~ ,; SAMPLE DESCRIPTION :I~ .... ... ~! ocl .. .. 0 .. :I .. 5,. 
d -

.. z .... .. .. 
_,__ -- s I4 7-9-8 17 SN SILTY SAND, 10-15% MEDI\JH TO nNE GRAVEL SIZED WEATHERED SANDSTONE ARD -- (10") SHALE FRAGMENTS, COARSE TO FINE SAND. 10-20% SLIGHTLY PI.\STIC FIKES, Baowrl.---'s 15 11-11-10 21 SH SAME AS ABOVE, FRAGMENTS, BROWN, IIJST • GRAY, -

)5 - ~ (10") ---;- 16 15-15-16 " SN SIMILAR TO ABOVE, SILn SAND, 10-151 COAR.SE TO FINE GRAVEL SIZED TO 1 IN . 
690.0 . - (14") ROCK FRAGMENTS, COARSE TO FINE SAND, HOSTLY MEDIUM. TO FINE, 15-20% . ._ SllG'HTLY TO HODEilATElY PU.STIC FINES, GRAY AND BROWN, . . s I7 17-18-lli " SN SAME AS ABOVE, . 

,o (I4") ---s 18 8-8-7 l5 SH TOP 6 IN, SAME AS ABOVE. . . -- (14") BOTI'OM 8 IN, SILn SAND, COARSE TO nNE SAMO, HOSTLY COARSE TO MEDIUM., . 
: ~-;- 10-15% NOITT'LASTIC FINES, TRACE OF FINE GRAV!L, STRONG OIL SMELL, GRAY, . 

19 5-10-12 22 CL TOP S IN, SAHE AS ABOVE, . 
" (18") :SOTTOH 13 IN, STIFF SILTY CLAY, MODERATELY PUSTIC, TRACE OF ROCK -.. ,, ____ 

nAGKENTS. TRACE or ROOTS. GRAY. (L 75 taf) . . _,_ 20 15-22-19 '1 CL TOP 6 IN, SAHE AS ABOVE. . 
680.0 ._ (14") SN MIDDLE 2 IN, LARGE SANDSTONE FRAGMENTS "WITH COARSE TO MEDIUM SAND, HCM!i. • 

• s 2l 8-7-ll 20 BOTTOM 6 Uil, SILn SAND, "WITH WEATHERED SANDSTONE AND SHALi, COARSE TO . 
50 - . (8") FINE GRAVEL SIZED. 10% SLICHTLY PUSTIC FlNES, GUY, OIL SMELL -·- CL VERY STIFF SILTY CLAY, MODERATELY PLASTIC, 20-30% 51LT, MOTTLED BRIJIN AND • - s 22 18-11-13 " GRAY , TRACE OF SHALE FV.GMENTS, FINE GRAVEL SIZED, TRACE OP OIL SMELL. . - (9") ._ CL TOP 41,: IN, SIHlLAJ. TO ABOVE, HOR.E WEATHERED SHALE. FBAGMENTS •. -SN MIDDLE 111 IN, sun SAND, WI111 SANDSTONE PRAGHEN'1STO 3/4 IN, GRAY. - s 23 14-11-11 22 -" -,__ (l") BOTTOM J IN, SANDSTONE FRAGMENTS , SHALE FAAGKElffS TO l~IN, CRAY, -_,__ ss SANDY SIU, 10-20% MEDIUM TO FINE SAMD,15-20% SLIGHTLY PUSTIC FINES ,10-15%.. - s " 10-17-16 33 SANDSTONE AND SHALE FRAGMENTS• TRACE OF MICA, GRAY, URGE SANDSTONE -670.0 - (14") FRAGMENT IN BOTTOM. -,__ -• s 25 10-9-11 20 SM SILTY SAND, Wint SANDSTONE AMD SHALE FR.A.GH!HTS TO l IM, 10-15% SllGHTLl" _ 

60 - - (12'"} PUSTIC FINES, COARSE TO FIHE SAND, TRACE OF MICA, TM.CE OP Bl.Act OiGANICI.., 
MOTTLED BROWN AND GRAY, -~- -. s 26 7-8-7 ll SM SILTY SAND, SIXILAR TO ABOVE, 20-30% SLIGHTLY P"LASTIC FINIS. -. - (9") - SM ~ILT't' FINE SAND, 20-30% NONPLASTIC FINES, ZONES or WEATHER.ED SANDSTONE . . s 21 13-10-10 20 AND SHALE FilAGKENTS, TRACE OF MICA, BROWM. -" (12") SN SIMILAR TO ABOVE, 10-15% NONPLASTIC TO SLIGHTLY PLASTIC fiRES, COARSE TO -·- FINE SAND, ZONES OF W!A.THERED SANDSTONE AND SHALE PRAGHBNTS,BROWN AND GRAY • 

• __J_ 28 15-16-10 26 SN TOP 7 IN, SIMILAR TO ABOVE, 10-20% NONPUSTIC SLIGHTLY PUSTIC FINES,BI\OWN~ 
660.0 . (12") KIDDLE ) IN, SILTY SAND, COARSE TO FINE SAND, HOSTLY COARSE TO MEDIUM, --. 10-15:Z: NONPlASTIC FINES, TRACE OF FI:NE GRAVEL SIZE SAHDSTO:NE n.ACN!NTS, s " 10-14-14 28 -

70 (13") ORANGE, 
BOTTOH 2 IN, SAHE AS TOP, -. -. "" GRAVELLY SAND, 20-)0? COARSE TO FINE GRAVEL, ROUNDED TO SOBAHGULAR., "FE\i -. SHALE FRAGMENTS TO l IN, COARSE TO FINE SAND, 5-101 NONPLASTIC FINES, 
BRO\IN, -- . 

75-- -s 30 9-8-17 25 SM SILTY SAND 1 WELL GRADED, COAR.SE TO FINE SAND, 5-15% MONPLASTIC FINES, - (14") TRACE OF FlNE GRAVEL, BRCAJN. -,__ . 
650.0 . . . . . 

so- - -s 31 13-15-14 29 SN TOP 4 IN, SAME AS ABOVE, . 
(14" MIDDLE 1 IN, SILTY FINE SAND, 10-15% NONPLASTIC FINES, TRACE OF MICA, --- DAllX BROWN, . - BOTI'OM 9 IN, SILTY SAND, lD-151 WEATIIERED SANDSTONE AND SHALE FRAGMENTS, . . COARSE TO nNE SAND, HOSTLY MEDIUM TO FINE, 15-201 MONPUSTIC TO SUCHTLY • 

85 PLASTIC FINES, -. .,.-2. 32 19-20-2 SN SILTY SAND, S!HILAR TO ABOVE, 20-)0% WEA.ntERED SANDSTONE AND SHALE PRAG- _ . ( 12") MINTS, ALL COLORS, 15-20% NONPUSTIC TO S"LIGHTLY PLASTIC FINES, COARSE TO_ 
640,0 . FINE SAND, HOSTLY HECIUH TO FINE. . 

M• -
NOT[: ~OR IOIIIIG.-YAII) A STONE f. WEBSTER ENG. CORP. ,- I DATE I,\ -• 110.I IHIIT LEIECJ N'0 SH SE[T I. SKETCH No. 1224l•GSK·2"8 ~ ,/,,/IL- SE0-1 2 o, J 



IOIIING NO. ~ 
SHEET ...l. o, .2._ 

SITE BEAVER VALLEY POWER STATION J.O. NO. 12241 

zi !:: E ~ ;; i :z:- .. .... g- ... ... i[ r .J .. .. z- ai ... ... .. .. ; "'i .. SAMPLE DESCRIPTION .... ii :I t:l .. "' " ► " " 9 oc) Q .. ::I .. .. :, s ► "' ... .. z .. .. .J - .. .. .. 
- s 33 A-15-14 29 GRAVELLY SAND, 10-20% COARSE TO FINE CllAVEL,ROUlfDED TO AHGUU.R, COARSE --- (10") TO FINE SAND, 5-lOI NONl'L.\STIC FIHES, FEW FRAGMENTS WEATHERED SANDSTONE -AND SHALE FRAGMENTS. -- AT 4 IN, SEAM OF DAIIX BROWN SIL'Ii' FlNE SAND, TlACE Of MICA (1 IN THICK) --

95 - ~ --~ 34 11-15-14 29 tOP 5 IN, SAME AS ABOVE (NO Sttn SAND SEAH) -- (10'') BOTIDH 5 IN, SILTY FINE SAND, 10-lSI NOMPtASTIC FINES, LIGHT SROWN. -630.0 -- --
100 - ~ -. s 35 11-12-15 27 SAND, LESS TKAN 5% FINE GRAVEL, COARSE TO FINE SAND, MOSTLY COARSE TO -- (10") MEDIUM, 5-7% NONPU.STIC FINES, BROWM, -- --

- _,S,_ 
105/ .2' -622.8 - 36 (O") TOP OF El,00:, .. ----·-· -·- --

105 - -- END OF BORING AT 104.5 ~. -- -- -- -- -. . 
- . 
- -- -- -- -- -. . . -- -- -- -- -- -- -. -- -- -- -- -- . 
- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: Fa! BOR .. G fA..MilARY /WO £ STONE 15. WEBSTER ENG. CORP. 1-0 I DATE>\ BOIIM 110. I IHEIT 
LEGOI> N'Q SU Sl£ET I. SKETCH ~ 1'241-GS<-234C ~ ,;/,AL SE0-1 3 "' J 



SITE BEAVER VALLEY POWER STATlOH - UNIT 2 J.Q N0. 12241 IORIN9 NO. ~ 

COORDINATES GRCUI) ELl!.'11:lO 727 .3 SHEET ..J.OF --1--

INCLINATION BEARING INSPECTOR J ,W, McCOY 

DATE : START/ FINISH i.2-als1 / 1ols£a1 CONTRACTOR I DRILLER EGER DRILLING/JARVIS 

STATIC GROUNDWATER DEPTH /DATE !'II I DRILL RIG TYPE 
DEPTH TO BEDROCK I'll TOTAL DEPTH DRILLED ,z ~ ,a1 
METI-IODS: 

DRILLING SOL ~Ji BW2~ ~ Ui BPLLIB III 
SAMPLING SOL i,Q lli ~1C1 ~ELlI DAY,M 
DRILLING ROCK _Ji•• 

SPECIAL TESTING OR INSTRUMENTATION 

COMMENTS 4 Fr E.AST OF SE0-1 

z~ t. e ~ s 0 ;:; :r.:: 11,j 11,j a: w 
-► t1o1 ..I 11,j ....111.J a z- s; ► w,j a. a. a. GI rn a: o .... 
:1 w,j 

11,j 11,j :II ► s :a !;o, ►:::, SAMPLE DESCRIPTION 
w"'- C!=, ◄-~ c~ .J I,. CII CII Z ..I u 
....i- Cl:I .... 
11,j Cl: n 

727.3 - .. 
- .. 
- .. 
- -s - -- -- -720.0 AIJGERED TO 14 , 5 F"l' - NO SAMPLES - -- .. 

10 - -- -- -- -- --
15 - s l 4-4-3 7 SANDY SILT, 10-15% FINE SAND, 5% KEDIU)f TO FINE GRAVEL, --- (18") AND SHALE F'RACMtNTS , BROWN. 

FEW SANDSTONE -- _L 2 4-3-3 6 .....___ SANDSTONE FRAGMENT IN BOTTOM OF SAMPLER . .. 
710,0 - (0") -- -

20 - END OF BORING AT 17.5 FT, -- -- .. - -- -- -- -- -- -- ... 
I. DATUM IS MUN SEA LEVEL 7. S-SPL.IT BARREL SAMPLE 
2. ~GffOUNO WATER LEVEL. BORING LOG 
!. BLOWS REQUIRED TO OfllVE BEAVER VALLEY POWER STATION in 2"0.0. SAMPI.E SPOON g" OR 

IA.I DISTANCE SHOWN USING .... 14011'1. HAMMER FALLING !O". UNIT 2 
0 z * INDICATES USE OF 300111. DUQUESNE LIGHT COMPANY HAMMER. ( ) INCH[S OF .... SAMPLE RECOVERY. 
Q 4. % ROCK CORE RECOVERY/ SHIPPINGPORTt PENNSYLVANIA 
z RO"CK QUALITY 0£9JGNATIOH, A STONE f. WEBSTER ENG. CORP. LI.I 5. STD. PENETRATION (:) 

R£SISTANCE BLOW'S/l"T. SKETCH No. 12,4 -r.sK-'H 
LI.I 
..l 5. UNIFIED SOIL CLASSIFICATION APPIIOYEO I DATE 1-\ 1011M NO. (SHEET 

SYSTEM. ~ /ft¥1i.,. SEO-lA I 01" l 



BEAVER VALLEY POWER STATION - UNIT 2 J.O. NO. 12241 IORIN8 NO. ~ 
SITE 

COORDINATES N3743,24 E9373.28 GA0UND ELE'L (I) 728. 7 SHEET .l,_0, _2__ 

INCLINATION BEARING INSPECTOR J.W. McCOY 

DATE : START/ FINISH l0/8/81 I 10/9/81 CONTRACTOR / ORI.LEA EGER DRILLING(Ji\Ril~ 

STATIC GROUNDWATER DEPTH /DATE 42 l"l I 10110/81 DAILL RIG TYPE 

DEPTH TO BEDROCK 105.0 l"I TOTAL DEPTH DRILLED 105.8 11'.TI 
METHODS: 

DRILLING SOIL AW RODS, 3 IN ROLLER BIT, DRILLING MUD AND CASING 

SAMPLING SOL 2. 0 INCH O. D. SPLIT BARREL 

DRILLING ROCK N/A 

SPECIAL TESTING OR INSTRUMENTATION 

COMMENTS ~RQ~t!];lW6I,R AT J9.J FT ON 10ll2l81 
FILL TO APPROXIMATELY 42 FT 

z~ !: ;;; ~ s 
0~ :z: ;: IA.I IA.I Cl: wi 
- I- li: IA.I .J IA.I .J IA.I Q z- G. .J 
I- IA.I G. G. G. Ill en ca: o "' ao SAMPLE DESCRIPTION jw wW 2 ► 22 ~o~ I- :::, 

G. .J ffij IA.I"' 0!:!; "' I- "' :::, .J c., Ill~ 
.J - en en z Ill IA.I ► en 
IA.I Cl: 

728.7 ---r- 1 29-24/5" 24/5" FILL, LARGE SANDSTONE FRAGMENTS, SILTY SAND, CONCRETE. --- (9") (HARD AUGERING TO 3 FT), --- -s 2 18-9-7 16 SH SILTY SAND, 10-20% COARSE TO FINE GRAVEL, ROUNDED TO ANGULAR, COARSE TO - (11") FINE SAND, MOSTLY MEDIUM TO FINE, DARK BROWN. --
5 - --- s 3 1-1-3 4 SM SANDY SILT, 5-10% COARSE TO FINE GRAVEL, 10-20% COARSE TO FINE SAND, -- -- (11") MOSTLY FINE, PAPER, GRAY. ---· (HIT REBAR) -720.0 s 4 3-4-2 6 SAME AS ABOVE. - (18") --
10-- -- s 5 2-2-2 4 SM s n•r LAR TO ABOVE. SANDY SILT, 4-6% COARSE TO FINE GRAVEL, TRACE OF ROOTS, -- --- (18") DARK GRAY. -- ·- -- s 6 3-1-3 4 SM SILTY SAND, LESS THAN 5Z COARSE TO FINE GRAVEL, FEW FRAGMENTS TO 1 IN, -- (16") COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE,10-15% NONPLASTIC TO SLIGHTLY 15- -,-- PLASTIC FINES, GRAY. - -•f-s_ 7 2-3-4 7 SM SANDY SILT, 10-15% COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, NONPLASTIC ----- (18") TO SLIGHTLY PLASTIC, TRACE OF GRAVEL, DARK GRAY. -710.0 s 8 3-2-3 5 SM SI MILAR !O ABOVE, FEW BROWN SANDSTONE FRAGMENTS TO 1 IN, TRACE OF ROOTS. - --- (18") 
20- -- s 9 3-3-4 7· SM SAME AS ABOVE. --- (18") -_,__ -s 10 3-6-8 14 SM TOP 11 lN, SAME AS ABOVE, -- -- (18") SP BOTTOM 7 IN, SAND, COARSE TO FINE1 MOSTLY MEDIL'M TO FINE, 5-10% NONPLASTIC 
25- FINES, BROWN. ------- -s 11 3-3-4 7 SM SILTY SAND, 5% FINE GRAVEL, COARSE TO FINE SAND, 10-15% NONPLASTIC FINES, - (15") BROWN. ---- -

700.0 - s 12 3-4-5 9 S'~ SAME AS ABOVE, 1 LARGE SANDSTONE FRAGMENT. -,n --· /18") 

I. DATUM IS MEAN SEA LEVEL 7. S·SPLIT BARREL SAMPLE 
2. ~GROUND WATER LEVEL BORING LOG 
3. BLOWS REQUIRED TO DRIVE BEAVER VALLEY POWER STATION en 2"0.0. SAMPLE SPOON 6" OR 

LtJ DISTANCE SHOWN USING UNIT 2 I- 1-40111. HAMMER FA.LLING 30". 
0 * INDICATES USE OF 3001b. z DUQUESNE LIGHT COMPANY HAMMER. ( ) INCHES OF .... SAMPLE RECOVERY. 
Q 4. % ROCK CORE RECOVERY/ SHIPPINGPORT, PENNSYLVANIA 
z RO'CK OUA.LITY DESIGNATION. A STONE E. WEBSTER ENG. CORP. LtJ ~- STD. PENETRATION SKETCH No. 12241-GSK-236A c:, 

RESISTANCE BLOWS/FT. LtJ 
6. UNIFIED SOIL CLASSIFICATION APPROVED I DATE {'I- IIIOflltl NO. ISt«ET ~ 

SYSTEM. ~ 0£/.l'L. SE0-2 I OF 3 



:;j s '.? z~ z- Ill 111 IC g- ...... i r ... .., CII 

!c ti A.Ill A. II ~!! Ill Ill 2 ► !! >' Ill Cll 1&. = ... .., ... IIIZ 11 fd ;1- IC 

13 4-4-5 
(18") 

14 8-6-7 
(14") 

)5 

15 4-i-~ (1 " 

690.0 16 5-5-3 
(18") 

40 
17 3-4-12 

(14") 
18 3-5-8 

(18") 
45 

19 12-10-9 
(18") 

680.0 20 11-10-8 
50 (10") 

55 21 9-6-18 
(18") 

670,0 

60 22 8-9-8 
(12") 

65 23 10-9-6 
(8") 

660.0 
70 

24 11-11-7 
(3") 

75 
2.5 14-11-13 

(l2") 

650.0 
80 

26 14-20-12 
(16") 

85 s 27 2-10-21 
(18") 

640.0 90 
NOTE: RlR IORNG 9'MilARV Alm 

L8EI> N'O. EE stEET L 

i ., 
z- Ii Ill 

•i Ill 

9 SM 

13 SM 

8 
SM 

8 SM 

16 SM 

13 ML 

19 SM 

SW 
18 SM 

24 SM 

17 SM 

15 SM 

18 SW 

24 SW 

32 GM 

31 SM 

IOIIING NO. Ul2:a-
SHEET ,LOf .J....._ 

J.0. NO. _1_22_4_1 _____ _ 

SAMPLE DESCRIPTION 

SILTY SAND, COARSE TO FIIIE SABD, MOSTLY MEDIUM TO FIIIE, 10-20% NONPLASTIC 
FINES, TRACE OF BLACK ORGANICS, ORANGE BROWN. 
TOP 7 Ill, SANDY SILT, 10% COARSE TO nm: GRAVEL, 10-20% COARSE TO nllE 
SAND, IIONPLASTIC, GRAY. 
BOTTOM 7 Ill, SILTY SAND, COARSE TO FINE SAND, MOSTLY MEDIUM TO FIIIE, 
10-20% IIONPLASTIC FINES, TRACE OF GRAVEL, GRAY. 
SAMl!..AS ABOVE, STRONG OIL SMELL, 
SILTY SAND, COARSE TO FIIIE SAND, MOSTLY MEDIUM TO FIIIE, 15-20% 
NONPLASTIC TO SLIGHTLY PLASTIC FINES, TRACE OF FIIIE GRAVEL, OIL SMELL, 
GRAY. 
TOP 8 Ill, SAME AS ABOVE. 
BOTTOM 6 Ill, LARGE SANDSTOIIE FRAGMENTS TO lit IN WITH GRAY SILTY CLAY, 
CLAYEY SILT, 5% FIIIE SAND, 7-12% SLIGHTLY PLASTIC TO IIOIIPLASTIC FINES, 
TRACE OF FIIIE GRAVEL, .TRACE OF ROOTS, OIL SMELL, BIUJIIIIISH GRAY. (1 t■f) 

TOP 5 Ill; SANDY SILT, 10% FINE SAND, GRAY, 
BOTTOM 13 Ill, WEATHERED BROKEN SANDSTONE FRAGMEIITS TO lit Ill, WITH SILTY 
COARSE TO FINE SAND, GRAY, BROWN, OIIAllGE 
SANDY SILT, WITH WEATHERED SANDSTONE AND SHALE FRAGMEIITS, 10-15% COARSE 
TO FINE SAND, IIONPLASTIC TO SLIGHTLY PLASTIC, GRAY AND BROIIII, 

TOP 2 IN, SAME AS ABOVE. 
MIDDLE 2 IN, SILT, 5% FINE SAND, IIONPLASTIC, BROWN, 
BOTTOM 14 Ill, SAME AS TOP. 

SAME AS ABOVE, SANDY SILT AND WEATHERED SANDSTOIIE AND SHALE FRAGHEKTS. 

TOP 6 Ill, SAME AS ABOVE. 
BOTTOM 2 Ill, SILTY FINE SAND, 10-15% IIONPLASTIC FINES, BROIIII. 

~. WELL-GRADED COARSE TO FIIIE, LESS THAii 5% COARSE TO FINE GRAVEL, 
FEW LARGE PIECES, 5% NONPLASTIC FINES, BROWN. 

SIMILAR TO ABOVE 
AT 75,3 FT SAND, OILY(?), 110 SMELL, 
2 Ill THICK, BLACK STAINS 

SILTY GRAVEL, 5% COARSE TO FINE SAND, MOSTLY FINE, 10-20% IIONPLASTIC TO 
SLIGHTLY PLASTIC FINES, ANGULAR TO SUBROIJNDED WEATHERED SANDSTONE AND 
SHALE FRAGMENTS , FEW SANDSTONE FRAGMENTS TO 1 Ill, 

TOP 12 IN, SILTY FINE SAND, 10-20% IIOIIPLASTIC FIIIES, BROWN. 
BOTTOM 6 IN, SAME AS S-26. 

IORM NO. IHHT 
SE0-2 2 0, 3 

·\._./· 

.\___,/ 

\_) 



BORING NO. ..ll2:L.. 

SHEETLO'J.._ 

SITE ~Ii.A~,~~~[! POWER STATION - UNIT 2 J.O. NO. l,22~1 

~ E ;; ! .; i z= ::i::- l&I l&I IC g- - Q z- Bj I- I- it ..11&1 
~l;i IL Ill IL ill ~ I: CJ 

l&.I SAMPLE DESCRIPTION 2 ► 22 0~ ... :, 
:,,, l&I 1111&1 ,c I- C :, ·~ l&.I "- oi.. ..I fd Ii ► - en en z ..1- ill I: en 
l&.I 

. 
'-~ 28 20-20-24 44 GM SILTY SANDY GRAVEL, SIMILAR TO ABOVE. -. (U") . 

. . . -
95- ·-- -- s 29 14-15-11 26 SW GRAVELLY SAND, 10-20% COARSE TO FINE ROUNDED TO SUBANGULAR GRAVEL, . 

'-- (6½") COARSE TO FINE SAND, HOSTLY COARSE TO MEDIUM, 5% NONPLASTIC FINES, - -BRCMN, - -
630.0 - -

100- '--- -. .2- 30 15-14-15 29 SW SAME AS ABOVE, ONE SANDSTONE FRAGMENT TO l½ IN. -- (7") -- -- 26-100 100 -
105- ·s- y y 

Jl ( 2") ___ . - . ~~~~! SOFT CLAYEY SHALE. -622.9 - ... -- >- ···-·· - . .;; 

- -- END OF BORING AT 105.8 FT, -- -- -- . - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -. -- -.~ . -- -- -- -
NOTE: FOR BORING stMlARY AM> £ STONE e. WEBSTER ENG. CORP. IAPtttlOYtD I DATIE t'\ IORM NO. I SHIEIET 

LEGEN> N'O. SEE st€ET I. SKETCH No, 12241-GSK-236C 1/n,/4:a. ~ SE0-2 3 O, 3 



J.0. ND. 12241 IORINI NO. .J.12;2.. 
SITE 1~6DB 1611 II J:aizll S:l:6:El'21i - Dlll:C 2 

COORDINATES N3649.4i E~~2~a~2 8R0UND !L!'i Cl) 72?,2 
SHEET _LO, ..l.,.._ 

INCL.IIATION BEARING INSP£CTOII J.w. 1:t,gx 
DATE : START/ FINISH 100 J/81 I Ul£l l£8l CONTRACTOR / DRLLER EGER DRILLING/ JARVIS 

STATIC GROUNDWATER DEPTH/DATE c,n / DRLL RIG TYPE 
DEPTH TO BEDROCK lQ~ g I'll 10TAL DIPTH DRILLED Jll:i 2 IEIJ 
METHODS: 

DRILLING SOL AW RODS, 3 IN ROLLER BIT1 DRILLING MUD AND CASING 

SAMPLING SOL 2.0 IN O.D. SPLIT BARREL 

DRILLING ROCK NIA 

SPE~IAL TESTING OR INSTRUMENTATION 

COMMENTS FILL TO APPROXIMATELY 40 PT 

z5 ~ 
~ ~ i o=: :z: j: Ill Ill a: a - ... I- Ill E Ill ..I Ill 0 .. - s1 I- Ill e;.., Q. GIi i a:O ... ~ SAMPLE DESCRIPTION ~Ill ~ t; ~2 oE •i ..,~ 0~ CI- C:::, .J u 5 ► ... - Ill Ill Z' GIi Ill 

Ill a: Ill 

727 .2 -- -- s 1 37-34-35 69 ROAD FILL, SANDY COARSE TO FINE SLAG, GRAVEL TO 1 IN, GRAY AND BROWN. -- (16") - ---- s 2 7-5-3 8 SW TOP 5 IN, GRAVELLY SAND, 15-20% COARSE TO FINE GRAVEL AND SLAG, COARSE TO -5- -- (12") FINE SAND, GRAY. --- BOTTOH 7 IN, GRAVELLY SAND, 10-15% COARSE TO FINE GRAVEL, COARSE TO FINE 
SAND, BROWN. -- s 3 J.-2-1 3 -720.0 - (15") SM SANDY SILT, 15-20% FINE SAND, NONPLASTIC TO SLIGHTLY PLASTIC, TRACI OF -- GRAVEL, TRACE OF ROOTS , GRAY. -- s 4 1-1-2 3 -

10 - - (15") SM SAME AS ABOVE --- -- s 5 1-1-2 3 SM SIMILAR TO ABOVE, GRASS, ROOTS, FEW SANDSTONE FRAGMENTS • -- (17") - ·----- s 6 1-2-1 3 SM SAME AS ABOVE. -15 - - (13") -- - - -. s 7 1-1-2 3 SM SILTY SAND, 3-5% COARSE TO FINE GRAVEL, 20-25% SLIGHTLY PLASTIC FINES, 710.0 ,__ (13") COARSE TO FINE SAND, MOSTLY FINE, TRACE OF ROOTS AND WOOD, GRAY. --..,,__ -. s 8 3-3-3 6 SM SAME AS ABOVE, SANDSTONE FRAGMENTS AT BOTTOM. -20 - - (9") --s 9 1-2-3 5 SM SILTY FINE SAND 1 5-7% COARSE TO FINE GRAVEL, FEW SANDSTONE FRAGMENTS, -- 10-15% NONPLASTIC TO SLIGHTLY PLASTIC FINES, TRACE OF ROOTS, GRAYISH BROWN.• >--- (18") - '.• -·---- s 10 3-2-3 s SM SIMILAR TO ABOVE, 20-25% NONPLASTIC TO SLIGHTLY PLASTIC FINES, ORGANIC -
25 - -- (16") SMELL, GRAY. -. -. s 11 3-5-7 12 SM SIMILAR TO ABOVE, TRACE OF ROOTS AND WOOD, BROWN 700.0 ,___ (18") -- ----- s 12 4-4-6 10 SM SIMILAR TO ABOVE, 15-20% NONPLASTIC TO SLIGHTLY PLASTIC FINES1 ROOTS,TRACI • 
30 (HI") OF BI.ACK CINDERS GRAY. (1 tsf). 

I. DATUM IS MEAN SEA LEVEL 7. S•SPLIT BAIIREL SAMPLE 
z . .a,GROUNO WATER LEVEL BORING LOG 
3. BLOWS REQUIRED TO DRIVE-

BEAVER VALLEY POWER STATION ., z"o.D. SAMPLE SPOON •" ()fl 
Ill DISTANCE SHOWN USING ... 140111. HAMIIER ,ALLING 30~ UNIT 2 0 z * INDICATES USE 01 300111. 

DUQUESNE LIGHT COMPANY HAMMER. ( ) INCHES OF .... SAMPLE IIECOVEIIY. 
0 4. 'Ir. ROCK COIIE IIECOYERY / SHIPPINGPORT, PENNSYLVANIA 
z IIOtK QUALITY DESIGNATION. £ STONE g, WEBSTER ENG. CORP. Ill !. STD. PENETIIATION C, RESISTANCE BLOWS/,T. SKETCH ND. 12241-GSK- 237A 
Ill _, 6. UNIFIED SOIL CLAssa,1CATION APNOVID I DATE ti' ... NO. lltUT 

SYSTEM. ~ 'fi1/""-- SE0-3 I 0, 3 

"------ -



SITE BEAVER VALLEY 

~ Z; g-
I- I-
j 1:1 
Ill i.. d-

690.0 

680.0 

670.0 

660.0 

6S0.0 

640.0 

E 
:z:- Ill Ill Cl: 
I- I- it ..J Ill 

A. GI A. Ill 
Ill Ill 2 ► 22 

◄ I- ◄::::, oi.. en enz -

-
- S 13 -~ 
- S 14 

35 -----
- S 15 

-.__ - S 16 
40 - · --

- s.= 17 - -
- S 18 -

45 - S 19 - --- ---
• S 20 
·--

50 - S 21 ------
55 -

- S 22 
t--·· ---

60 - s ----
65 ---

- s 
---

23 

24 

70-
S 25 ----

75 -- 26 ---
80 ----

- S 27 - ----
85·----

- S 28 ---90 

BORING NO. Sl!0-3 -
SHHT~o,_!_ 

POWER SIAIJON ~ UNIT 2 J.0. N0. ....;l;.;;2;.;;2.;.41;;_ _____ _ 

;;; ~ - i - on 
0 z- 8j ; Cl: 0 w I-::::, o o!!!;. Ill-' 

..J ~ :: 13 ► 
GI Cl: en 

SAMPLE DESCRIPTION 

-
3-3-4 
(18") 

7 SH SANDY SILT, 5-7% COARSE TO FINE GRAVEL, 20-30% FINE SAND, NONPLASTIC TO • 
SLIGHTLY PLASTIC, TRACE OF ROOTS, BROWN. • 

3-4-4 
(18") 

8 SH S IHI LAR TO ABOVE, 10-15% FINE SAND. • --3-4-5 
( 16") 

9 SH SILTY FINE SAND, 5-7% COARSE TO FINE GRAVEL, LARGE SLAG PIECE NEAR 
BOTTOM, SULFUR SMELL, 20-30% SLIGHTLY PLASTIC FINES, TRACE OF RED 
CLAY SEAM, BROWN • 

---5-5-8 
(18") 

13 SH SILTY FINE SAND, ORGANIC, 5-7% COARSE TO FINE GRAVEL, 15-20% NONPLASTIC 
FINES, WOOD AT BOTTOM AND SANDSTONE FRAGMENTS. -

100 
5" 
4-3-3 
(9") 

5-6-8 
( 11 ") 

9-7-9 
(11") 

6-5-5 
(18") 

100 
vi-

6 

14 

16 

10 

-WOOD --
WOOD ON TOP • 

OH ORGANIC CLAYEY SILT 1 MODERATELY PLASTIC TO VERY PLASTIC, 5-10% FINE SAND._ 
TRACE OF COARSE TO FINE GRAVEL, GRAY. -

GM SILTY SANDY GRAVEL, COARSE TO FINE GRAVEL AND WEATHERED SANDSTONE AND SHALE• 
FRAGMENTS, FEW FRAGMENTS TO 11.i IN, 6-12% COARSE TO FINE SAND, 10-15% • 
NONPLASTIC TO SLIGHTLY PLASTIC FINES, TRACE OF COAL FRAGMENTS, BROWN. _ 

(NO RECOVERY FIRST ATTEMPT). -
SW SAND, COARSE TO FINE, 5-7% COARSE TO FINE GRAVEL, 5•7% NON-

PLASTIC FINES, FEW SANDSTONE FRAGMENTS TO 11.i IN, BROWN. --
GM SILTY GRAVEL, SOME SAND, COARSE TO FINE GRAVEL AND WEATHERED SANDSTONE 

AND SHALE, ANGULAR, 5-;0% COARSE TO FINE SAND, 15-20% NONPLASTIC TO 
SLIGHTLY PLASTIC FINES, GRAY. 

---
7-13-14 
(12") 

27 GM SIMILAR TO ABOVE, SLIGHT OIL SMELL, RED AND BROWN SHALE FRAGMENTS. -

6-7-8 
( 11 ") 

8-7-7 
(ll") 

15 

14 

11-13-13 26 
((11") 

10-12-13 25 
( 13") 

----GM SAME AS ABOVE, (NO OIL SMELL) 
SW BOTTOM 1 IN, SAND, COARSE TO FINE, 5-7% NONPLASTIC FINES, TRACE OF 

GRAVEL, GRAY.--
----

GW TOP 2 IN, SANDY GRAVEL, 20-30% COARSE TO FINE SAND, BROWN. -
SP BOTTOM 9 IN, FINE SAND, 5-7% COARSE TO FINE GRAVEL, 5-7% NONPLASTIC FINES,• 

SW 

SW 

SW 

GW 

FEW SANDSTONE FRAGMENTS, BROWN. -

TOP 5 IN, GRAVELLY SAND, 10-15% COARSE TO FINE GRAVEL, 5-7% NONPLASTIC 
TO SLIGHTLY PLASTIC FINES, BROWN. 
MIDDLE 5 IN, BROKEN SOFT SANDSTONE FRAGMENTS WITH COARSE SAND, GRAY, 
BOTTOM 1 IN, SAME AS TOP. 

--------
TOP S IN, GRAVELLY SAND, 10-15% COARSE TO FINE GRAVEL, 5-7% NONPLASTIC • 
TO SLIGHTLY PLASTIC FINES, BROWN. _ 
BOTTOM 8 IN, SANDY GRAVEL, COARSE TO FINE GRAVEL-SIZED WEATHERED SANDSTONE. 
AND SHALE, ANGULAR TO SUBROUNDED, 20-257. COARSE TO FINE SAND, 10-15% 
NONPLASTIC TO SLIGHTLY PLASTIC FINES, BROWN. --

16-18-21 39 GW SAME AS ABOVE, SANDY GRAVEL. 
(15") --
21-15-21 37 
(12") 

SW TOP 5 IN, BROKEN SANDSTONE FRAGMENTS AND SAND, GRAY. 
BOTTOM, SAME AS S-27. 

-------
NOTE: FOR BORING SIMMARY MID 

LEGEN> WO. SU SHEET I. 
~ STONE E. WEBSTER ENG. CORP. IAPPROVEU. I DATE I"\ BORN& NO. I SHEET 
_a SKETCH No. 12241-GSK-2378 -::lJi>,./. #rz.. SE0•3 2 ~ 3 



BORING NO. -22:l... 
SHEET~OF-l.,_ 

SITE BEAVER VALLEY POWER STATION - UNIT 2 J.0. NO. 12241 

:i E - • -z; z- Ill 11111: 

i-i 
;s s 

g- ...... El! .JIii z- Ii :c t; A. Ill !I ~ SAMPLE DESCRIPTION "'"' 2 ► 0~ •i :Ii' Ill ~ ... 
·"' I&. 

011. •z Ii ► 
.J - - • II: ., 
"' 

. s 29 12-10-12 22 GW SAME AS .ABOVE, SANDY GRAVEL. -,__ (10") . . . . . . 
95 - '---- -- s 30 18-15-18 33 SP GRAVELLY SAND, 20-30% COARSE TO FINE ROUNDED TO ANGULAR GRAVEL AND -,__ (11") SOFT COAL FRAGMENTS, FEW SANDSTONE FRAQtENTS TO lli IN, COARSE TO FINE 

630.0 - SAND, HOSTLY COARSE TO MEDIUM, 5-7% NONPLASTIC TO SLIGHTLY PLASTIC FillES, • - BRCMN AND BLACK. -- -
100 - -- -. s 31 16-14-19 33 SP ~. 5-10% COARSE TO FINE GRAVEL, SANDSTONE AND SHALE, ROUNDED TO 

-- _(10") ANGULAR, TRACE OF COAL, COARSE TO FINE SAND, HOSTLY COARSE TO MEDIUM, -- BRCMN TO ORANGE BRCMN. -- -- 100 100 -
105 - t::s:: 32 .. :I'" -:1' __ .._sorI_t.1£ATffEBED IHINI:Y BEllllED. GRAY 5JLTSTQNE. _________ ---- . -... - -. -- END OF BORING AT 105.2 FT -- -- -- -- -- . 

- . 
- - \.____,· - -- -- -- -- -- -- -- -- -. -- -. -. -. -. -- -. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: l'0R ll0RN8 SlMtARY .,., £ STONE f., WEBSTER ENG. CORP. I~ I ,J_'JE ti\ IORM NO. I IHHT 
LSEl>N'Q SU SfE!T l SKETCH No. 12241-GSK-237C . , 'JI-- SE0-3 3 0, 3 



SITE BEAVER VALLEY POWER STATION - UNIT 2 J.0. ti). 122~~ 
IORINI NO. ~ 

COORDINATES N362'1.89 E22Z~,g~ GROUND ELE~ (I) 726.4 SHEET _LOI' -L-

INCLINATION BEARING INSPECTOR JMcCO'! 

DATE : START/ FINISH 1c,11tai I lCW '61 CONTRACTOR / DALLER ~GER DRILLING!JaJ!V,~ 

STATIC GROUNDWATER DEPTH /DATE Jfil 1n1 / 19112181 DRI.L RIG TYPE 
DEPTH TO BEDROCK 103 1n1 TOTAL DEPTH DRILLED 103 ,l lr:Il 
METHODS: 

DRILLING SOIL AW RODS 1 3 IN ROLLER BIT 1 DRI1'LING ~ ~g ~65.l;~~ 

SAMPLING SOL , Q Iill Q Il Sl!I lI 56B1U~I 

DRILLING ROCK N/A 

SPECIAL TESTING OR INSTRUMENTATION 

COMMENTS ~I~~ TQ a~PRQXTMATELY 45 FT 

z~ ~ ;;; ~ i o; :z: i= w w a: - a - ... tw ..J w ..J w Q z- Q,,5 ... w Q,, Q,, Q. CII a, a: 0 l&I 5m SAMPLE DESCRIPTION jw ww 2 ► 22 ~o~ I-:::, 
w'"- 0~ ◄ ... ◄:::, 

Q,, ..J ~? ..J- "' "'z ..J ~ ., j 
w CII a: a, 

726.4 -- -s l 6-14-16 30 TOP 3 IN SLAG FILL, - (12") SM BOTTOM 9 IN, SILTY FINE SAND,10-15% NONPT.ASTIC FINES, TRACE OF GRAVEL,BROWN :" -- --- s 2 6-4-4 8 SM SILTY FINE 'AND, 5-10% NONPLASTIC FINES, FEW ROCK FRAGMENTS, TRACE OF -
5-- ( 18") ROCK FRAGMENTS, TRACE OF GRAVEL, TRACE OF BLACK CINDERS, BROWN. --- -720.0 - s 3 5-3-3 6 SM SILTY SAND, 10-12% COARSE TO FINE GRAVEL, FEW ROCK FRAGMENTS, COAL AND -- ( 13") SLAG, COARSE TO FINE SAND, MOSTLY MEDIUM TO ,INE, 10-15% NONPLASTtC FINES,_ - ··- BROWN. - -

10 - _L 4 1-1-2 3 SM SAME AS ABOVE, FEW LARGE SANDSTONE FRAGMENTS TO l IN. -(12") -- -- s 5 1-2-1 3 SM SAME AS ABOVE. -~- (8") - -I-- .s 6 2-1-3 4 SM SIMILAR TO ABOVE, SILTY FINE SAND, 10-12% COARSE TO FINE GRAVEL, FEW -
15 - - ( 10") SANDSTONE AND SLAG FRAGMENTS, 20-25% NONPLASTIC FINES, BROWN. -- ·s- 7 8-9-8 17 SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SLAG, FEW FRAGMENTS-710.0 GW - ( 18") TO 1~ IN, COARSE TO FINE SAND, MOSTLY COARSE TO MEDIUM, 5-7% NONPLASTlC -I-- FINES, TRACE OF COAL CINDERS, BROWN. -·-- s 8 4-4-2 6 SM SILTY FINE SAND, 5-7% COARSE TO FINE GRAVEL AND SLAG, 15-20% NONPLASTIC -
20 - ·- (9") FINES, BROWN. -- - 3-4-7 11 SAND, 5-7% COARSE TO FINE GRAVEL, SANDSTONE FRAGMENT AT BOTTOM, COARSE TO • s 9 SM - (9") Fl:-lE SAND, MOSTLY COARSE TO MEDIUM, 8-10'.1, NONPLASTIC FINES, TRACE OF SLAG, • ··-- BROWN. -·--- s 10 3-4-3 7 SP SAME AS ABOVE. -
25 - I- (7") -- - 11 4-3-4 7 GRAVELLY SAND, 15-20% COARSE TO FINE ROUNDED GRAVEL, FEW FRAGMENTS TO l IN,-700.0 s SP - (16") COARSE TO MEDIUM, 5% NONPLASTIC FINES, BROWN. • •- COARSE TO FINE SAND, MOSTLY 

-..___ -- s 12 4-3-3 6 SP SAME AS ABOVE. -30 (1 O"\ 

I. DATUM IS MEAN SEA LEVEL 7. S·SPLIT BARREL SAMPLE 
2. ¥,GROUND WATER LEVEL BORING LOG 
3. BLOWS REQUIRED TO DRIVE BEAVER VALLEY POWER STATION en 2"0.D. SAMPLE SPOON 6" OR 

-~-

lu DISTANCE SHOWN USING UNIT 2 ~ ~Olb. HAMMER FALLING Xt. 0 tt INDICATES USf r:, -,00111. z DUQUESNE LIGHT COMPANY HAMMER. ( ) INCHES OF .... SAMPLE RECOVERY. 
0 4. % ROCK · CORE RECOVERY/ SHIPPINGPORT, PENNSYLVANIA 
z ROtK QUALITY DESIGNATION. £ STONE E, WEBSTER ENG. CORP. "" !I. STD. PENETRATION C, RESISTANCE BLOWS/FT. 

SKETCH No. 12241-GSK-238A 

"" I DATE t'\ IIOIIM NO. ISHEET ..J 6. UNIFIED SOIL CLASSIFICATION APNOYEO 
SYSTEM. ~ tJ~/l"L- SE0-4 I o, 3 



BORING NO. .112::.. 
SHHTJ..0'-l..-

SITE Bl!AYEB YAI J,O: PPWIB STATION - JWIT Z J.a. NO. _ .. 1•2211il♦a.11 ..... _____ _ 

z~ g-
~ ti 
)ii Ill 
Ill lo. 
.J -Ill 

690.0 

680.0 

670.0 

660.0 

650.0 

640.0 

z-.... 
&. Ill 
Ill 111 
Olo. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

4-3-3 6 
(11") 
6-7-6 13 
(10") 

2-3-2 5 
(9") 

4-4-6 10 
(5") 
2-5-8 13 

15-11-13 23 
(10") 

10-10-23 33 
(10") 

7-7-9 16 
(14") 

9-12-9 21 
(13") 

9-9-9 18 
(14") 

10-9-15 24 
(13") 

11•10•9 19 
(12") 

10-9-11 20 
(14") 

27-23-22 55 
(14") 

SAMPLE DESCRIPTION 

SP SIMILAR TO ABOVE, 20-30% COARSE TO FI1'E ROUNDED GRAVEL, FEW FRAGMENTS TO 
l½ IN, 5-10% NOlfPl:ASTIC PINES. 

GM GRAVELLY SILTY PINE SAND, 10-15% COARSE TO FINE ROUNDED TO SUBANGULAR 
GRAVEL, 15-20% NONPLASTIC FINES, BROWN. 

SM S,:LTY FINE SAND AND LARGE SANDSTONE FRAGMENTS TO l½ IN, 20•25% NONPLASTIC 
TO SLIGHTLY PLASTIC FINES, 5-7% COARSE TO FINE GRAVEL, BR<Mt. 

SM SAME AS ABOVE. 

GP LARGE GRAVEL, SOME SAND AND SILT, WET. (POSSIBLE WASH). 

GM TOP 4 IN, GRAVELLY SANDY Sil.T, 10-15% COARSE TO PINE GRAVEL, MOSTLY 
MEDIUM TO FINE, 10-15% COARSE TO FINE SAND, SLIGHTLY PLASTIC TO MODERATELY 
PLASTIC, ORGANICS, ROOTS, GRAY AND BROIIN. 
BOTTOM 6 IN, BROKEN SANDSTONE FRAGMENTS AND COARSE TO PINE SAND, GRAY AND 
BROWN. 

GW SANDY GRAVEL, COARSE TO FINE ANGULAR GRAVEL AND SANDSTONE AND SHALE 
FRAGMENTS TO l½ IN, 20-25% COARSE TO FINE SAND, 5-10% NONPLASTIC TO 
SLIGHTLY PLASTIC FINES, BR<Mt AND GRAY, 

GM SILTY GRAVEL, COARSE TO PINE GRAVEL SIZED SANDSTONE AND SHALE, PEW LARGE 
FRAGMENTS, 7-10% COARSE TO FINE SAND, 15-20% SLIGHTLY PLASTIC PINES, 
GRAY (FEW RED AND BROWN SHALE). 

GM GRAVELLY SILTY SAND, 20-25% COARSE TO FINE GRAVEL SIZED SANDSTONE AND 
SHALE, FEW FRAGMENTS TO l½ IN, COARSE TO FINE SAND, 10-15% NONPLASTIC 
TO SLIGHTLY PLASTIC FINES, GRAY (BRCMII SANDSTONE). 

GM SAME AS ABOVE. 

GW SANDY GRAVEL, COARSE TO FINE ANGULAR SANDSTONE AND SHALE FRAGMENTS, PEW 
TO l½ IN, 15-20% COARSE TO FINE SAND, 5-7% NONPLASTIC TO SLIGHTLY 
PLASTIC FINES, TRACE OF CARBON, SHALE, BROWN. 

GW 5/oHE M IIIIOVll, 

SM TOP 4 IN, SILTY PINE SAND, 20-30% NONPLASTIC TO SLIGHTLY PLASTIC PINES, 
BRCMII. 

GW MIDDLE 5 IN, SAME AS S24. 
SP BOTrOM 5 IN, ~,LARGE SANDSTONE FRAGMENT AT BOTTOM, 5-7% NONPLASTIC 

· FINES, COARSE TO PINE SAND, MOSTLY MEDIUM TO FINE, TL\CE OF GRAVEL, BROWN, 
WEATHERED SANDSTONE FRAGMENTS TO l½ IN, WITH COARSE TO PINE SAND, BROWN 
AND LIGHT GRAY, (TRACE OF NONPLASTIC FINES). 

NOTE: FOR BORNG SlMWIY AND ~ STONE 6. WEBSTER ENG. CORP. APPt10VED 
LmDI) NQ SEI SHEET L .a SKETCH No. 12241-GSK-238B J:$.j),t/ 

DATE t" IORM NO. SHEET :µw. L- SEo-4 2 0, 3 

·\...___/.· 

~.-/ 



BORING NO. SE0-4 -
SHHT~o,~ 

SITE BEAVER VALLEY POWER STATION - UNIT 2 ~~ N0,~1~2~24~1 ______ _ 

:j E 
z;. :z- Ill g- ...... if le ti L Ill 

2 ► ::,;; Ill Ill Ill 
~ ... Ill IA. Qi.. 

iii- -
s ----

iii ! -Ill C - ., 
_, Ill 

~c8 
z-

Iii "' 05 ... :, 
:1 9i ~ 111 Ill 

Cl: 

27 18-13-12 25 
(11") 

i a; 
i ► 

SAMPLE DESCRIPTION 
., 

SW TOP 3 IN, GRAVELLY SAND, 15-20% COARSE TO FINE GRAVEL, FEW SANDSTONE 
FRAGMENTS TO 1~ IN, COARSE TO FINE SAND, LESS THAii 5% NONPLASTIC FINES, 
BROWN. 

-.. 
- SP BOTTOM 8 IN, SAND, COARSE TO FINE, MOSTLY COARSE TO MEDIUM, LESS THAii 5% • 

FINE GRAVEL, LESS TIIAN 5% NONPLASTIC FINES, GRAY. 

630.0 

623.3 

-
95-----

100-.. -

-
s -

~ 

s --

28 12-12-11 23 SP GRAVELLY SAND, 30-40% COARSE TO FINE ROUNDED TO ANGULAR GRAVEL, FEW 
(9") SANDSTONE FRAGMENTS TO l~ IN, COARSE TO FINE SAND MOSTLY COARSE TO 

MEDIUM. GRAY. 

29 15-18-32 SO SP ~. S-7% CO!'JIBE TO FINE GRAVEL, FEW SANDSTONE AND COAL FRAGMENTS, 
(12") COARSE TO FINE SAND, MOSTLY COARSE TO MEDIUM, BLACK AND GRAY. 

_Ls_ =1-~10 .sol -1..'._ ,o/ .J l __ fillfl'_T!!Itn.U.~W.P._.G~X .. illtllQHL_ __ _ -
10s-- END OF BORING AT 103.l FT. 

-------------------------------------------
NOTE: FOR BORNG 9'MIARY AM) ~ STONE & WEBSTER ENG. CORP. ,APPtlOVED I DATE"'' IORNI NO. I SHEET 

L£GEN> N'Q SEE SHEET I. .'8 SKETCH No. l2241-GSK-238C ~ pJ,liz.. SE0-4 3 r:, 3 

.. -.. .. -----
~ ----------------------------------------.. -----



IORINI N0. S£0-S 
BEAVER VALLEY P<MER STATION - UIIIT I 12241 

. -SITE J.Q. ND. 
COORDINATES N3682 79 E9320.89 8ll0UND ELE'l en 727;~ SHUT ~o, ...l.-
INCUilATION BEARING INSPECTOR .Dit(;'8z 

DATE : START/ FINISH 10/10/81 I 10110 ,e1 CONTRACTOR / DRLL!R lwlil g11JJliY£J6BilS 
STATIC GROUNDWATER DEPTH/DATE c,n, DRLL RIG TYPI 
DEPTH TO BEDROCK 104.0 lnJ TOTAL DEPTH DRILLED 104.S IEII 
METHODS: 

DRILLING SOIL AW Roos, JIN ROLLER nlT, ~RlLLI!~ !1llll Al!l! ,Ali,Uw 
SAMPLING SOL , Q lB g 12 ~ PJ..II D61111. 
DRILLING ROCK }I/A 

SPECIAL TESTING OR INSTRUMENTATION 

COMMENTS liQL~ ~6VED 1 !ll!ABLE TO OBTAIN GROUNIAJATER LEVEL 
FILL TO APPROXIMATELY 40 FT 

z~ 
% ;: 

!:: E ~ a i o:= l&I Ill Q: - ... Ii: Ill ,j Ill ,j Ill Q z- af l-11,1 A. IL IL CD CII Q: 0 Ill 
SAMPLE DESCRIPTION ~ Ill Ill Ill 2 ► 22 ~oE ... ::, 

Ill 16. C!!; CI- C::, ,j u I~ i ► ,j- CII CII Z GI Ill 
Ill Q: CII 

727.2 ,u,r"""'• 
- >--- -s l 26-22-20 42 ROAD FILL, SILTY SAND, 10% GRAVEL,SLAG AND SANDSTONE FRAQIENTS, BROWN AND - (11") GRAY. -- --- s 2 11-7-5 12 GM TOP 7 IN, GRAVELLY SILT, 20-30% COARSE-TO FINE GRAVEL, 5% FINE SAND, LIGHT • 

5 -- (13") GRAY. --- SP BOTTOM 6 IN, GRAVELLY SAND, 10-20% COARSE TO FINE GRAVEL, FEW LARGE~• 
s 3 2-1-2 3 MENTS, COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, 5% SILT, BROWN. - (18") -720.0 - GM GRAVELLY SILT, 20-25% COARSE TO FINE GRAVEL, ROUIIDED TO SUBANGULAR, FEW - --- FRAGMENTS TO l IN, 5-7% FINE SAND, NONPLASTIC TO SLIGHTLY PLASTIC, BROWN. - s 4 3-4-4 8 -10 -- (10") GW SANDY GRAVEL, COARSE TO FINE GRAVEL, ROUNDED TO SUBANGULAR, FEW FRAGMENTS_ -- TO l½ IN, 20-30% COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, 10-15% NON- -- s 5 1-2-3 5 PLASTIC TO SLIGHTLY PLAStIC -FINES, BROWN. -·- (11") - SP GRAVELLY SAND, 20-30% COARSE TO FINE GRAVEL, ROUNDED TO SUBANGULAR, COARSE• 

>--- TO FINE SAND, MOSTLY MEDIUM TO FINE, 7-10% NONPLASTIC TO SLIGHTLY PLASTIC • - s 6 5-4-2 6 FINES , BROWN. 
15 - -- (14") SP -- SAHE AS ABOVE. -- s 7 3-4-2 6 SM SANDY SILT, 20-30% COARSE TO FINE SAND, 5% COARSE TO FINE GRAVEL, FEW -710.0 ·- (8") SANDSTONE FRAQIENTS TO l½ IN, NONPLASTIC TO SLIGHTLY PLASTIC, BROWN. -· --· - s 8 2-4-6 10 SILTY FINE SAND, 5-7% COARSE TO FINE GRAVEL, FEW FRAGMENTS TO l½IN, 15-20% • SM 20 ->--- (11") SLIGHTLY PLASTIC FINES, WOOD FRAGMENTS, GRAYISH BROWN. -- ··-- -- s 9 2-2-2 4 SM SAHE AS ABOVE, GRAY. ->--- (18") - --- s 10 2-2-2 4 SAHE AS ABOVE. -SM 25 - - (5") -- ·-- -- s 11 2-3-3 6 SM SAHE AS ABOVE, -700.0 - (10") - -s -- SK SIMILAR TO ABOVE, SILTY FINE SAND, WOOD, ROOTS, PLASTIC, TRACE OF GRAVEL, - 12 3-5-7 -30 (6") GRAY. 

I. DATUM IS MEAN SEA LEVEL 7. S·SPLIT BARREL SAMPLE 
2. -i,GROUNO WATER LEVEL BORING LOG 
3. BLOWS REQUIRED TO DRIVE 

BEAVER VALLEY POWER STATION en 2"0.0. SAMPLE SPOON g• DR 
w DISTANCE SHOWN USING ... 1401b. HAWER FALLING 30~ UNIT 2 0 * INDICATES USE OF 3001b. z DUQUESNE LIGHT COMPANY HAMMER. ( ) INCHES OF .... SAMPLE RECOVERY. 
0 4. % ROCK CORE RECOYER'I'/ SHIPPINGPORT, PENNSYLVANIA 
z ROtK QUALITY DESIGNATION. £ STONE 6. WEBSTER ENG. CORP. w &. STD. PENETRATION «:I RESISTANCE BLOWS/FT. SKETCH No. 12241-GSK-239A w 
.J 6. UNIFIED SOIL CLASSt,ICATION APPIIOYED I DATE"" ,.... NO. IIHIET 

SYS:TEM. °p]),t./ ~a./11- SE0-5 I o, 3 



BORING NO. ~ 

SHEET ..LO' -2,_ 

SITE _ _.B .. §A.VE,.._R_v_AL_..L_EY...,_P..,CJWE__.R ..... sT_A_T_I..,oN __ -__ UN_I_T __ 1 _________ _ J.O. NO. _1_2_24_1 _____ _ 

690,0 

680.0 

670,0 

660,0 

650,0 

640.0 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

5-5-4 
(10") 

7-7-5 
(9") 

5-7-11 
(11") 

5-6-11 
(15") 
14-25-2 
(16") 

6-8-9 
(9") 

6-10-15 
(15") 

8-7-8 
(13") 

11-10-8 
(5") 

7-11-10 
(14") 

9 

12 

18 

SAMPLE DESCRIPTION 

SM TOP 4 IN, SAKE AS ABOVE. 
GW BOTTOM 6 IN, SANDY GRAVEL, COARSE TO FINE GRAVEL, ROUNDED TO SUBANGULAR, 

FEW FRAGMENTS TO l IN, 20-30% COARSE TO FINE SAND, MOSTLY COARSE TO 
MEDIUM, 5% NONPLASTIC FINES, BROWN. 

SM TOP 4 IN, SILTY FINE SAND, 15-20% NONPLASTIC TO SLIGHTLY PLASTIC FINES, 
WOOD FRAGMENTS. 

SW BOTTOM 5 IN, GRAVELLY SAND, 20-30% COARSE TO FINE GRAVEL, FEW SANDSTONE 
FRAGMENTS TO l IN, COARSE TO FINE SAND, 5% NONPLASTIC FINES, BROWN 

17 SM SILTY FINE SAND, 15-20% NONPLASTIC TO SLIGHTLY PLASTIC FINES, FEW SAND-
STONE FRAGMENTS TO 3/4 IN, TRACE OF GRAVEL, TRACE OF ROOTS, BROWN. 

45 SM SILTY FINE SAND, 5-7% COARSE TO FINE GRAVEL AND COAL FRAGMENTS, FEW SAND-
STONE FRAGMENTS TO 1~ IN, 10-15% NONPLASTIC TO SLIGHTLY PLASTIC FINES, 
GRAY AND BROWN. 

17 SM SILTY FINE SAND, 5% COARSE TO FINE GRAVEL, MOSTLY MEDIUM TO FINE, SHALED 
SANDSTONE FRAGMENTS, 15-20% NONPLASTIC FINES, TRACE OF COAL AND WOOD 
FRAGMENTS, BROWN AND GRAY, 

25 

15 

18 

21 

SM SIMILAR TO ABOVE, ROOTS AND WOOD, DARK GRAY. 
SM SIMILAR TO ABOVE, 5-10% COARSE TO FINE GRAVEL, BROWN. 

SM SANDY SILT, 5% COARSE TO FINE GRAVEL, 10-15% FINE SAND, NONP1.ASTIC TO 
SLIGHTLY PLASTIC, TRACE OF COAL FRAGMENTS (CINDERS7) OIL SMELL, GRAY. 

GM GRAVELLY SILT, 20-25% COARSE TO FINE GRAVEL, LARGE SANDSTONE FRAGME!IT AT 
BOTTOM, 5-7% COARSE TO FINE SAND, SLIGHTLY PLASTIC, GRAY, 

GM GRAVELLY SILTY SAND, 10-15% COARSE TO FINE GRAVEL, ANGULAR SANDSTONE AND 
SHALE FRAGMENTS, 20-20% SLIGHTLY PLASTIC FINES, SLIGHT OIL SMELL, GRAY. 

23 9-6-9 15 GM SILTY GRAVEL, COARSE TO FINE GRAVEL, FEW LARGE FRAGMENTS, 10-13% COARSE TO 
(9") FINE SAND, 15-20% SLIGHTLY PLASTIC FINES, BROWN. 

24 7-6-8 14 GM SILTY GRAVEL, COARSE TO FINE GRAVEL-SIZED SANDSTONE AND SHALE FRAGMENTS, 
(13") ALL COLORS, RED, BROWN, GRAY, 5-10% COARSE TO FINE SAND, 15-20% 

SLIGHTLY PLASTIC TO MODERATELY PLASTIC FINES, GRAY. 
25 12-11-8 19 GW SANDY GRAVEL, WEATHERED SANDSTONE AND SHALE, 8-10% NONPLASTIC TO SLIGHTLY 

(12") PLASTIC FINES ,15-2(11: COARSE TO FINE SAND, BROWN. 
26 9-7-9 16 GW SAND, 5-7% COARSE TO FINE GRAVEL, ROUNDED TO ANGULAR, COARSE TO FINE 

(9") SAND, 5-7% NONPLASTIC FINES, BROWN. 

27 9-10-10 20 GW SANDY GRAVEL, COARSE TO FINE GRAVEL-SIZED SANDSTONE AND SHALE FRAGMENTS, 
(12") SOME TO 1~ IN, ANGULAR TO SUBANGULAR, 20-251. COARSE TO FINE SAND, 5-8% 

NONPLASTIC TO SLIGHTLY PLASTIC'FINES, BROWN. (FEW SHALE FRAGMENTS, RED 
AND ORANGE). 

28 14-14-10 24 SP GRAVELLY SAND, 20-25% COARSE TO FINE GRAVEL-SIZED SANDSTONE AND SHALE 
(15") FRAGMENTS, ALL 'COLORS, COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, 

5-7% NONPLASTIC FINES, FEW SANDSTONE FRAGMENTS TO l IN, BROWN. 

29 8-10-15 
(14") 

25 S 

GW 

TOP 5 IN, SAND, 5% COARSE TO FINE GRAVEL, 5-7% NONPLASTIC SILT, COARSE TO 
FINE SAND, MOSTLY FINE, BROWN. 
BOTTOM 9 IN, SANDY GRAVEL, COARSE TO FINE GRAVEL-SIZED SANDSTONE AND 
SHALE FRAGMENTS, 15-20% COARSE TO FINE SAND, 5-7% NONPLASTIC TO 
SLIGHTLY PLASTIC FINES, FEW SANDSTONE FRAGMENTS TO l IN, BROWN. 

30 19-15-18 33 GW SIMILAR TO ABOVE, SANDY GRAVEL. 
(9") 

NOTE: Fal IORNG Sl.liNARY AIIIJ #.. STONE Ea WEBSTER ENG. CORP. ~ 
LEGEN> lfl0. SEE SHEET l a. SKETCH No. 12241-GSK-239B '])-;).,,(/ 

DATE M IORM NO. SHEET 
,_,ha./1a.. SE0-5 3 0, 3 



IOIIING NO. Sl!0-5 -
SHEET .J..O' _,!.._ 

SITE BEAVER VALLEY POWER STATION - UNIT l J.O. NO. 12241 

~ E e • - i z~ z- .., 11111: - WI 
g- ...... ~r fi 

Cl z- Bi ;~ A. .., ~~5 .; SAMPLE DESCRIPTION Ill Ill 2 ► )i .., 
Q ... ~ ... •► .., ... IIIZ r.1- - . .., Ill a: 

- s 31 13-10-12 22 SW GRAVELLY SAND, 15-25% COARSE TO FINE GRAVEL, ROUNDED TO SUBAJIGIILAll -- (12") FEW PIECES TO 3/4 IN, COARSE TO FINE SAND, 5-7% NONPLASTIC TO - -SLIGHTLY PLASTIC FINES, BROWN. --- -
95 - - -- s 32 8-9-14 23 SW NO RECOVERY FIRST ATTEMPT. -- 0-lST - -630.0 - 2"- 2ND SAKE AS ABOVE -- -

100- - -.. s 33 12-11-1 22 SW SAME AS ABOVE. -- (10") - -- 50 50 -
- s _ 34 -:I• :I• SQFT_ THINL:Y Bf;!)pED GRAY SIµ"STQ!f!. -622.7 = -----· .. . - .. ... ·- ·---·· ·-·-· - -- -- -- E!1D OF BORING 104.5 FT. -- -- -- -- -- -- -- -- -.. -- .. - -- .. - -.. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: ,OR BORN& SUMMARY MID A STONE E. WEBSTER ENG. CORP. ,APPRCMD I DATE fi\ IORM NO. I IN!!T 
L£rEI> N'O. SEE SHEET I. SKETCH No. 12241-CSK-239C ':,}),,(/ ~~,,r,:. SEC>-5 3 0, 3 



SITE BEAVER VaY,1,EY P~R ~L\IlQli-1,!!!I 2 J.O. NO. iazai BORIN8 NO. !2!:L_ 

COORDINATES l!J§4J m,J GRCUI> ELEV. (I) zai.a c SHEET ..LOF --1,_ 

INCUIATION VERTICAL BEARING NA INSPECTOR J.W. MCCOY 

DATE : START/ FINISH 6-4-82 I 6-7-82 CONTRACTOR / DRILLER ~llli:Bl.Z61W~ 
STATIC GROUNDWATER DEPTH / DATE'Wt'CORDEDl,T> / DRILL RIG TYPE CME 45 

DEPTH TO BEDROCK 52.0 1£:TI TOTAL DEPTH DRILLED 52.0 IEII 
METHODS: 

DRILLING SOL 3-1/8 IN ROLLER BIT, 3-1/4 IN I.D. CASING, WATER 

SAMPLING SOL 2 IN 0.0. SPLIT SPOON 

DRILLING ROCK NONE 

SPECIAL TESTING OR INSTRUMENTATION ~ El fORous SIQU EIEZQHIIBB J;UiIAI I Ell WlIB IlE 6I IL 7Ji§ 

COMMENTS NONE 

z~ t: ;;:; i -o:= : j: Ill Ill a:: s .!! - ... I- la.I E Ill ..IW -~► z- ai I-"' ~ la.I 
a. Ill Ill ..._ a:: 

I- ~ SAMPLE DESCRIPTION iw 2~ 22 • o"' .., i.. 0~ C I- c~ Oz> Ii Ii ► .... - en Ill Z ...lc8 
"' 

Ill la.I Ill 
a:: 

741.0 0 - s l 1-3-5 8 ML TOP 6 IN: SANDY SILT, DENSE, 10% FINE GRAVEL TO 3/8 IN, ANGULAR, 15-20% -- (12") COARSE TO FINE SAND, CONTAINS ROOTS AND ORGANIC 
HOIST, DARIC BROWN AND BLACK. 

MATTER, VERY SLIGHTLY --- BOTTOM 6 IN: SANDY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL FINE GRAVEL, -CL -- 12-15% COARSE TO FINE SAND, ANGULAR, VERY SLIGHTLY MOIST, LIGHT BROWN. .. - -s 2 4-13-9 22 CL SIMILAR TO S-1, BOTTOM 6 IN. - (12") --- --- -- s 3 1-5-6 11 CL SIMILAR TO S-1, BOTTOM 6 IN, GRAY BRCMN. .. 
5 - (12") ---- SILTY CLAY, MODERATELY PLASTIC, STIFF, 2% FINE SAND, SLIGHTLY HOIST, BRCMN;'" s 4 5-6-8 14 CL - (18") MOTTLED Wint YELLOW AND S<»m GRAY, SMALL POCKETS OF LIGNITE, CONTAINS ., - POCKETS OF SANDY CLAY Wint SOME COARSE AND MEDIUM .SAND, TRACE SUBANGULAR ------ GRAVEL TO 0.5 IN MAXIMUM. -- s 5 4-5-6 11 CL- SILTY CLAY-CLAYEY SILT, SLIGHTLY PLASTIC, MEDIUM STIFF, MOIST, BROWN, -- (16") ML .. -- -- s 6 6-6-5 11 ML SILT, NONPLASTIC TO SLIGHTLY PLASTIC, 5% VERY FINE SAND, MOIST, BRCMN. .. 
- (18") -

731.0 10 - - -- s 7 2-3-6 9 ML SIMILAR TO S-6. -- (13") ------ -- s 8 4-5-5 10 ML SIMILAR TO S-6, CONTAINS OCCASIONAL 5mm FINE SAND LENS. -- (17") -. ---- -- s 9 6-7-9 16 ML TOP 7 IN: SANDY SILT, NONPLASTIC TO SLIGHTLY PLASTIC, 30-40% FINE SAND, -- (15") HOIST, BRCMN. -SH BOTTOM 8 IN: SILTY SAND, UNIFORM, FINE, 10-15% NONPLASTIC FINES, BRCMN. -- -15 s 10 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2.~GROUND WATER LEVEL US-SHELBY TUBE BORING LOG 
3. BLOWS REQUIRED TO DRIVE UO-OSTERBERG 

u, z•o.o. SAMPLE SPOON s• OR 
1M DISTANCI! SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 
~ 1401b. HAIAIER FALLING 30•_ 0 4. ( ) INCHES Of' SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHIPPLNGPORT, PENNSYLVANIA .... !!. STD. PENETRATION RESISTANCE 
0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSIFICATION £_ STONE f. WEBSTER ENG. CORP. 1M SYSTEM. Ct 7. SAMPLE TYPE• 

SKETCH No. 12241-GSK-241A 
1M 
.J S-SPLIT BARREL SAMPLE APPIIOVED I DATE IIOfN NO. IStEET "":ISr>I/ 9/.l.n. EOS-1 I 01' 3 



BORING NO. l!!!::!.. 
SHEET2.,.0F_!..,_ 

SITE ...;;B;;;E;.;.AV;.;E;.;.R;...;.;VAL~L;;;EY.;..;P..;OW...;;.ER;...;.S.;.T>.;.;.T_I_o_N-_UN_I_T_2,.;,_sH_I_P_P_I_Nc_P_o_R_T_, _P_A_. ----- · 12241.00 
J.O. NO. --------

~ zo g--; :;; 
,. l&I 
l&I ... 
i.1-

721,0 

711.0 

E ;;; .. 
~; l&I l&I a:: - -i~ _, l&I Q 

A. ID ; a:: i Cl. l&I 
2 ► ~~ l&I l&I Cr 0 o, 

Q11., Ill IIIZ _, fd - ID a:: 

15 
- s 10 6-5-7 -- (18") 
- s ll 5-5-7 - (14") --- s 12 3-5-5 - (14") --- s 13 4-2-3 

20-
(12") --• s 14 3-1-6 

• (17") --
- s ---- s -

25 --
- s -·s . -

15 3-4-4 
(17") 

16 3-2-3 
(17") 

17 2-2-2 
(15") 

18 l-5-6 
(18") 

a' z-
l&I r :) 

I~ 

12 

12 

10 

5 

7 

8 

5 

4 

ll 

... 
~ 

8i 
I§ ► 

Ill 

SAMPLE DESCRIPTION 

I 
KL- U,Y!RED SILT AND SILTY nHE SAND, SLIGHTLY PLASTIC nns. CLAYEY SILT 
SK CONTAINING COARSE TO FINE Gii1v!t SIZED ROCK. 1RAGMEllTS AT BO!TQC, 

---SK TOP 2 IN: SILTY SAND, nHE, PEW nHE GRAVEL. 
KL BOTTOM 12 IN: !!!:!.• NOMPLASnc TO VERY SLIGHTLY PLASTIC, KOIST, BIOIIII. --
KL SIMILAR TO S-ll,BOTTOM 12 IN, CONTAINS FINE SAND LENSES ABOUT 2 - TBIO: •• 

SM rroP 10 IN: SILT'! SAND, FIHE, 10-15% NOMPLASTIC nHES, BROWII. 
KL BOTTOM Z IN: filg_, SLIGHTLY PLASTIC, BROWN, 

SK TOP 8 IN AND BOTTOM 1 IN: SILT'! SAND, PIHE, 10-15% NOMPLASTIC FlllES, WET 
ORANGE-BROWN, 

KL IKIDDLE 8 IN: SILT, SLIGHTLY PLASTIC, GRAY•BROIIN, 

. 
-------

KL- TOP 8 IN: LAYERED SANDY SILT AND SILTY nHE SAND, NOIIPLASnC n11ES, UOIIR. -
SM !BOTTOM 9 IN: Sit,:a s,vm, FINE, 10-15% NOHPLASnc FINES, BROWN. -. 
SP SAND, UNIFORM, FIHE, 5-10% NONPLASnc nllES, .BRIM!, ---
SP SIMILAR TO S-16, . . -SK !TOP 12 IN: SIKILAR TO S-16. 
GP IKIDDLE 2 IN: SANDY GRAVEL, COARSE TO PIHE GRAVEL SIZED VEA'l11ER!D SHALE 

. 
FRAGKENTS, ANGULAR, -

-t-;-;----;,--.JS:;P1~ !IBOTTOK 4 IN: ~. UKIPORK, fiHE, HOIST, BROWII, . 
- s . SP TOP 6 IN: SAND, PIHE, TRACE SILT, BIIOIIR. 

GP• BOTTOK 7 lii:s.AHDY GRAVEL, COARSE TO FIHE, l IN KAXIKUM, ANGULAR TO ROONDBD': 
19 3-4-3 

(13") 
7 -

-r-;--;-----t--J..:GW=-...120-30% COARSE TO nHE SAND, BRIM!, • 
30 - S -

-
- s --.• 

s ---
- s 

35 ---- s -
-
- s --

20 Z-2-3 
(9") 

21 5-3-3 
(5") 

22 4-3-5 
(6") 

23 5-5-5 
(4") 

2.4 7-4-5 
(13") 

• ,- 26 8-9-8 -

5 SK TOP 5 IN: SILT'! SAND, FIHE, 10•15% COARSE TO n!IE GRAVEL, ROUNDED, 5-7% 
NONPLASTIC FINES. 

GP BOTTOM 4 IN: ~• COARSE TO FINE, 1 IN KAXIKUM, A11GULAR TO ROUNDED, 
---.....__TRACE SAND, WET, GRAY AND BRIM!, ORGI.NIC OILY SKELL AND FEEL, 

6 GP- SANDY GRAVEL, COARSE TO nNE, l,5 IN KAXIMUK, AIICULAR TO ROUNDED, 15-20% 
GW COARSE TO FINE SAND, 5-8% NONPLASnc nns, TRACE IROII STAIHING, BIICIIN, 

GRAY ORANGE. 
8 GP• SIKILAR TO S-21. 

GW 

10 GP- SIMILAR TO S-21. 
GW 

------------9 GP TOP 5 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS TO• 
l.5 IN MAXIMUM, 10-15% COARSE TO FINE SAND, LESS TIWI 5% NONPLASTIC nns, • 
~RAY. 

:'.. GP• !BOTTOM 8 IN: SANDY GRAVEL, COARSE TO FINE, ROUNDED, 20-30% COARSE TO FINE • 
, "'-~SAND, LESS THAii 5% NONPLASTIC PlllES, TRACE IRON STAINS, BROWN, -

21 INO RECOVERY. ---17 GP SANDY GRAVEL, COARSE TO PINE GRAVEL SIZED SANDSTONE PIWlMENTS TO l,5 IN, • 

701.0 40 -
MGULAR, Stl!E ROUNDED GRAVEL, 15-20% COARSE TO PINE SAND, TRACE NONPLASnc 
IFillES , IRON STAINS AND COAL, GRAY, -------- s -------s ----45 

27 13-19-2.2 41 
(14") 

28 9-11-20 31 
(13") 

--GP ~IKILAR TO S-26. -BLOWS/INCH: 2-2-3-2-2-2/3-3·3-3-4-3/4•3-4-4-3-4 ---SP ~ POORLY GRADED, MEDIUM TO FINE, 5-10% COAllSE TO FIHE GRAVEL, • 
SUBANGULAR TO ROUNDED, 1.5 IN S>.NDSTONE FRAGMENT AT TOP, TRACE NONPLASnc • 
n~,BROWN. . • 

NOTE: l'0R BORNG StMilARY ,,., ~ STONE e. WEBSTER ENG. CORP. ,APPIIOVED I DATE IIORIN6 NO. I SHEET 
LEDEII) N'Q, SEE StEET L ~ SKETCH No. 12241-GSK-241B ':l::lr,// qj.,/82- EOS•l 2 0, 3 



BORING NO. IOS-1 

SITE _s_E_A_vE_R_vAL_L_E_v_P_ow_ER_s_T_At_r_o_N_-UN_r_t_2_,_sH_r_P_P_r_NG_P_o_RT_, _P_A_. ____ _ 

SHEET L OF -1,_ 
12241.00 

J.O. NO. --------

~ t:: e ! z -= z- Ill l&I a: g- ...... if .JIii 0 ...... A. l&I A. II ~ a: i i ti :a ► ~! 1&1111 o, 
~t 0 II. CI- .J u a, a, z - II Ill a: 

4S s 29 12-25-31 . (16") ------,-- 30 23-34-111 - (12") -_,___ 
_,___ 

s 31 4 7-50-ll' - (18") 
691.0 50 -

_,...__ 
• S 32 37-105 

-r--..._ 3" -= - s 33 so - ls" -------------------·--. 
---. 
-. ------------.. 
-. 

-a s 
z- Bi w ... :::, 

Ill~ I >-
Ill 

56 GP 

145 c;p 

163 SP 

GP 

105 ~ 
3" 

SAMPLE DESCRIPTION 

SANDY GRAVEL, BROUN COARSE TO FINE GRAVEL SIZED SAlmSTONE AND SHALE 
FRAGMENTS TO 1,5 Ill MAXlMlJK, ANCULAll, FEW ROUNDED, 10-15% COARSE TO l"IlfB • 
SAND, LESS THAM 5% NONPLASnc FINES, TRACE COAL, BROWN AND GRAY. 
BLOWS/INCH: 2·1-2·2·2-3/4•5•3-5-4-4/5-5•7•5•3-6 

. -
SANDY GRAVEL, BROKEN COARSE TO FIKE GRAVEL SIZED SANDSTONE l"RAGKl!NTS TO • 
1.5 IN MAXIMUM, ANGULAR., 30-40% COARSE TO FINE SAND, 10-13% NONPLASnc -FIKES, TRACE COAL AND IRON STAINING, Bil~. 
BLOWS/INCH: 2-2-3·4-5•7/5·5•5-8-6-5/13-20•18·18•17·25 -. 
TOP 2 IN: ~, FINE, TRACE FINE GRAVEL. 5-10% NONPLASTIC FINES, ORANGE- • 
BROWM, 
BOTTCM 16 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTOMB AND 
SHALE FRAGMENTS TO 1.5 IN, 20-30% COARSE TO FINE SAND, 10-15% SLIGHTLY 
PLASTIC FINES, TRACE COAL, BROWN, GRAY, ORANGE•BllOWN. 
BLOWS/INCH: 3•4-6-4-5-25/18•14•5•5·3•5/20•27•15-17•13-21 

-----
SILTY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTOIIE AND SHALE l"RAGMEKTS • 
TO 1.0 IN MAXIMUM, ANCULAll, 5-10% FINE SAND, 5-20% SLIGHTLY PLASTIC -
FIKES , TRACE COAL, IRON STAINS , ORANGE, BllOWN, GRAY. • 

BOTTOM Ol" BORING AT 52 l"T 1/2 IN 
ELEVATION 688.96 l"T 

---------------.----------------------------
NOTE: FOR BORNG StMWIY AND ~ STONE E. WEBSTER ENG. CORP.1~~0 I DATE 

L.EIEI) N'O. SEE SHEET I. _a SKETCH No. 1224l-GSK-241C IJ7:wj ,:,/,/a. 
BORINB NO. I SHEET 

EOS-1 3 ~ 3 



SITE BEAilR vw_u l!!SB ~m1,21MllUI ~ J.O. ti). ,zi!I BORIN8 N0. ~ 

COORDINATES 6,5 FT SOIJTII OF EOS-1 GROIN) ELE'l (I) 14110 n SHEET ..J..OF ~ 

INCU.ATION VERTICAL BEARING NA INSPECTOR J,w, MCCOY \ __ .,/ 
DATE : START/ FINISH 6/7/82 I 617£82 CONTRACTOR / DRILLER !GER£JARVIS 

~ 

STATIC GROUNDWATER DEPTH/DATE !'!! / DRLL RIG TYPE CM!·~ 

DEPTH TO BEDROCK NA lfTJ 'TOTAL DEPTH DRILLED 22,0 FT ID:I 
METHODS: 

DRILLING SOL 3-1/8 IN O,D. AUGl!R TO ADVANCE HOLl! 1 3 IN O.D. SPLIT SPOOJ! USl!D IS! !a.§611 !211I Jll2Wi, 

SAMPLING SOL SHELBY TUBE 

DRILLING ROCK NONE 
, 

SPECIAL TESTING OR INSTRUIENTATION 

COMMENTS 

~ t: - i -z_ :z:i= .,, s s o::::: l&I 1&111: - :§ >- z- Bi - ... ... l&I £1&1 .J l&I 

"'""' :; l&I 
4, al ~'II: 

l&I SAMPLE DESCRIPTION jw :I~ :I :I o"' ... ::, 

"'"' 0~ ~ ... C::, .J z 8 lij Ii>-.J- en z mC 
l&I l&I en 

II: 

741.0 0 . -- -NO S.AKPLl!S TO 10 FT - -- -- -- -- -- -- -s - -- -- -- -- -- -- -- -- -- -731.0 10 -- -- -- us 1 (28") SILTY CLAY - CLAYEY SILT, SLIGHTLY PLASTIC, 4% FINE SAND, LIGHT BROWN, -- (SOMEWHAT DILATIVE ON HANDLING). -
- t::lTS: 2 (O") -- -. -. -. -

15 - -
I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2.,&.GROUND WATER LEVEL US-SHELBY TUBE BORING LOG 
3. BLOWS REQUIRED TO DRIVE UO•OSTERBERG 

a, 2HO.D. SAMPLE SPOON 1• OR .,, DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 ... 1401b. HAMMER FALLING 30~ 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHIPPLNGPORT, PENNSYLVANIA .... ~- STD. PENETRATION RESISTANCE 

0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSIFICATION £ STONE f. WEBSTER ENG. CORP . .,, SYSTEM. a, 7. SAMPLE TYPE• SKETCH No. 12241-GSK-242A .,, 
~ S•SPLIT BARREL SAMPLE ~ED I DATE l0RNI NO. 'SHEET 

~ 9,/2,- l!OS·lA I o, 2 



BORING NO. !OS-U -
SHEET .!_OF -2...,_ 

SITE BF.AVER VALLEY POWER STATION-UNIT 2, SHIPPINGPORT, PA. J.O. NO. 12241.00 

~ h e • - i z~ z- .... .... a: - ., 
g- I- I- iC ~ ..I .... D z- gi I- I- Cl.Ill ; GI: ~ .... 

Cl. Ill I- :::, SAMPLE DESCRIPTION i t:l 1&1111 :I ► 22 0 o, ill~ Ill"- D "- • I- . :::, .J u I§ ► iii- - Cl) IIIZ Ill Ill a: Cl) 

15 - -- us 3 . - -_.__ -- -- . 
- -- -- -

721.0 20 - ...,__ -- -- us 4 (23) -- -_..__ -- -- -- BOTTCII OF BORING AT 22,0 FT -- ELEVATION 719,0 FT -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -·- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- . -- -
- -- -- -- -- -- -- -

NOTE: FOR BORNG SUloNARY ANO A STONE E. WEBSTER ENG. CORP. !APPROVED I DATE BORING NO. , SH!!T 
LEGal) N'O. SEE SHEET I. SKETCH No. 12241-GSK-242B '7::Sb.N 'f/1.An-, EOS-lA 2 Of' 2 



SITE BEAVER VALLEY POWER STATION -UNIT 2 J.O. II). 122"1 BORING NO. .!2!.:L 

COORDINATES N4000 E6165 GIDHl ELEll ltl 72.3.9 SHEET ..,LOI'_!,_ 

INCLtlAT ION VERTICAL BEARING NA INSPECTOR ! w mi!;i!l! 

DATE : START/ FINISH ~ ,~~ ,~~ I ~l~~la~ CONTRACTOR / DRILLER EGER/JARVIS 

STATIC GROUNDWATER DEPTH / DATE 40 ' 10" I"' I ~l~ztai DRILL RIG TYPE '2lli i~ 
DEPTH TO BEDROCK fig Q lt:11 TOTAL DEPTH DRILLED ~g J 1£:II 
METHOOS: 

DRILLING SOIL 3-l/B IN ROLLER BIT, 3-1/4 IN I.D. CASING DRILLING MUD 

SAMPLING SOIL 2 IN O,D, SPLIT SPOON 

DRILLING ROCK NONE 

SPECIAL TESTING OR INSTRUMENTATION 

COMMENTS 

ai t; - s s :,: ;= "" ZS 0 := ... "' .. : 3 r.; .. 3 -,- I;;:"' iC "' ..... ,_ ... " ~ .. ., ~ ,.,. ,_ !!! i3 ! SAMPLE DESCRIPTION , .. "' "' " ,. o> 
8;~ .... 0~ CI- C::, ... z 0 i!i ► ., ., z .... u ... - ., .. "' .. 

723,9 . s l l,-5-3 8 OP ~• COARSE TO VINE GRAVEL SIZED, 10-20% COARSE TO FINE SAND, BROWN, -. (FILL), --- -. --- -. ' ' 2-3-2 , SW SAND, WELL GRADED, COARSE TO nNE, 10-15% COARSE TO FINE GRAVEL, . 
{13'') iolJNDED, LESS raAK 5% NONPLASTIC FINES, BROWN. . . .,...._ . . . 

5 ->-- TOP 4 IN:~• UNIFORH, FINE, 2-5% NONPUSTIC flNES, TRACE GRAVEL, BROWN: . s 3 2-2-3 ' SP 

- (14") SP MIDDLE 5 IN: SAND, FINE, 5-7% FINE GRAVEL, LESS THAN 5% NON'PLASTIC FINES, • 
VERY HOIST, LIGHT BROWN, 

-,-- OP BOTTOM 5 IN: COAL, nNE GRAVEL SIZED FRAGMENTS. . 
- --~- -. s ' 5-5-4 ' ow SANDY GRAVEL, COARSE TO PIH!, FEW TO l IN MAXIMUM, ROUNDED TO ANGUUR, -(ll") 20-301 COARSE TO FtNE SJ.MD, HOSTLY C0AJlSE, 2-5% NONPLASTIC FINES, TRACE . COAL AND IRON STAINING, MOIST, GRAY AND BROWN. -.,...._ -. -713.9 10 - rs- ' 4-11-6 17 OP TOP 8 IN: SANDY GRAVEL, COARSE TO FINE, SUBANGUT.All TO ROUNDED, 30-40% -. (1B") COARSE.TO FINE SAND, 5-8% N0NPLASTIC FINES, TRACE COAL, GRAY • -. OP B0T!0H 10 IN: SANDY GRAVEL, COARSE TO FINE, l IN MAXIMUM, SOME WEATHERED -
•'-- SHALE FRAGMENTS, 25-30% COARSE TO FINE SAND, 5-71 N0NPUSTIC FINES, Tll.ACE _ . IRON STAINING, BROWN. • 

BLOWS/INCH: l/2-l/2-l-l/3··1-2-2-2-l/l-l-l-l-l-l -- -. s 6 7-12-11 23 OP SANDY GRAVEL, COARSE TO FINE GRAV'.EL SIZED SANDST0~'E FRAGMENTS TO l~ IN, -(9") 30-401 C0AltSE TO FINE SAND, HOSTLY MEDIUM TO FIHE, LESS THAN 5,C N0NPLASTlC • . 
FINES, TRACE COAL AND IRON STAINING, GRAY AND BROWN. ·- BLOWS/INCH: 7/2-2-3-2-2-1/3-2-l-2-l-2 . . -l5 

I, DATUM 19 MEAN SEA LEVEL UNOISTURSEO SAMPLES 
Z, -8,GROUNO WATER LEVEL US•SH£L8Y TUBE BORING LOG 
5. BLOWS REQUIRED TO DRIVE U0-09TERBERG ., z"aD, SAMPLE SPOON &" 011 .. DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 ,_ 

1401b. HAWIR f'AiLLING ~ 0 4, ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHIPPlNGPORT, PENNSYLVANIA ' ~. STD. PENETRATION RESISTANCE 

0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSIFICAiTION £ STONE "- WEBSTER ENG. CORP . .. SYSTEM. SKETCH No. 12241-<'5K·'43A .. 7. SAMPLE TY PE: .. 

S--SPLIT BARREL SAMPLE APPIIOVED I DATE ll0RINII NO. ,SIUT .J 
~ ~/.,lh- EOS-2 1 OP 3 



• 

BORING NO. !21:1-
SH!!T!..OF~ 

SITE 
BEAVER VALLEY POWER STA110N•UNIT 2, SHIPPINGPORT, PA. J.O. NO. 1Z24l.00 

:! t; e ~ - i z~ .,- ... ... a: .. 
11 - ..... ~f ..I ... 0 z- ~i .... 0. ID " a: 0 .. SAMPLE DESCRIPTION .... ;i ~ ti .... ,. ► :~ ~ o': 

0 .. .... ..I l.l l!i ► .. .. " " z id - - .. a: " 

15 s 7 7-7-6 13 GM TOP 5 IN: SlLTY GUV!L, COARSE TO FINE, AHCUl.ll T0 i0UND!D 1 10-15% CO.USE .. - (9") TO nHE SAND, MOSTLY nHE, 15-20% HONPUSTIC nns, BROD', - GP BOTTOM ti IN: WEATHERED UHDSTONE 1'RACMENTS, l't IN MAIIHUK, 10-15% CQAISI : -- SAND , BROWN. - BLOWS/INCH: Z-l-l-l-l-l/l-l-l-l-l-2/1-1-1-l-l-l --- s 8 8-13-11 24 GP SANDY GRAVEL, COARSE TO FIJI GRAVEL SIZE SAHDSTONE l'lAGl1EMTS, SOME SHALE -- (8") GIi TO l¼ IN MAXIMUM, ANGUL\R. TO SUBROUNDED, 20-30% COARSE TO nNI!. SAHII, -5-7% SLIGHTLY PLASTIC FINES, TRACE IRON STAINS, BROWN, --- BLOWS/INCH: l-l-1-1-2-2/2-2-2-J-2-2/2-l-2-2-2-2 - -
703.9 20 -s ' 17-21-12 33 GW• SANDY GRAVEL, COAllSE TO FINE, ROUBD!:D TO AHGUL\B, SCIIE SAMDSTONE AHO - (11") GP SHALE FRAGMENTS TO 1 IN MAXIMUM, WCE SANDSTONE nACKENT AT BOTI'OH, -- 20-10% COAR.SE TO FIKE SAlm, MOSTLY COAi.SE TO KEIIIUM, LESS TKAK 5% --- NONPUSTIC FINES, TRACE IR.ON STAUIING, HOWN. -- BLOWS/INCH: l-3-2-3-3-J/4-4-4-3-3-3/3-2-J-2-1-l --s 10 4-5-6 11 SP ~• POOllLt GRADED, COAJI.SE TO FINE, HOSTLY H!DIUH TO nNE, 2-6% COARSE -- (13") TO FINE ROUNDED GRAVEL, 2-5% NONPUSTIC rums, HOIST, BIOWM, - -

- >-- -- -
25 - >-- -. s 11 4-6-7 13 SP '""' · SIHILAI TO AIOVE, HOSTLY COIJUi! TO HEDlUlt, -- (14") -

·>-- -- --µ:: 53/4' -12 .53/4" . NO RECOVERY: BLOWS/INCH: 8-9-17-19 --- s 13 13-24-20 •• . BROKEN, ROUHDED GRAVEL TO l's IN (WASHT) -- (1 ") BLOWS/IMCH: 2-2-2-2-2-3/5-5-3-3-4-4/J-J-4-J-4-J -
.>-- -

693.9 30 - >-- -- s 14 10-10-13 23 . SANDSTONE FRAGMENTS , 5-151 COAllSE TO PINE GRAVEL, 10-151 CllABSE TO FINE -- (5") SAHII. --- -- -->-- -
·• s 15 16-19-26 45 SP TOP 4 IN: ~- FIRE, LESS THAN :51 NORPIASTIC nms, BllCNR. -- (7") GW BOTI'CM J IN: SANDY GRAVEL, COAASE TO FINE GRAVEL SIZ!m SANDSTONE PIAGH!NTS • -- TO 1\" XAXIMUK, 10-201 CllABSE TO FIHE SMID, LESS THAN 51 NONPUSTIC -- FINES, BROWN. -BL~S/INCH: 2-2-2-3-4-3/J-3-2-J-4-4/4-5-4-4-5-4 

35 - ...... -16 14-16-27 " GM SILTY GRAVEL, COAllSE TO FINE GRAVEL SlZID wtA'ffiEUD SAHDSTONE AND SKA.Li. - (7") 'FRAGMENTS TO 1~ IN, ANGULAR, 15-20% COARSE TO nNE SAND, 15-20% SLIGHTLY -- TO MEDIUM PLASTIC FINES, BROWN, GRAY AHD ORANGE, --- BLOWS/INCH: 2-3-2-2-3-2/2-3-3-2-3-3/5-5-4-2-5-6 -- --- s 17 28-24-21 " GIi• SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED WEATHERED SAMDSTOME AND SKA.Li. -(11") GP FRAGMENTS TO l's IN, AHCULAR, 20-251 COAJI.SE TO FINE SAND, 5•101 SLIGHTLY --
•>--

PLASTIC FINES, TRACE COAL AND IRON STAINS, BROWN AND GRAY. -BLOWS/INCH: 4-5-8-4-4-3/4-5-4-4-4-3/4-4-3-4-3-3 - -
683.9 40 -- s 18 11-11-10 21 SP ~. POOJU.Y GRADED, LESS nlAH 5% COARSE TO VIK! GRAVEL, COARSE TO FIKE -- (8") SAND, HOSTLY COAR.SE TO HEDll.lH, LESS THAN S% NONPLASTIC FINES, BROWN, -BLOWS/INCH: 2-2-2•1-2-2/2-l-2-2-2-2/1-2-2-2-1-2 -•>--- --,__ -- s 19 9-11-14 25 SP SAND, SIHILAI TO ABOVE, SOFT, BUCK, CARBONACEOUS SHALE FRAGMENT AT -- (8") BOTTOM, -BLOWS/INCH: I-2-l-2-2-1/1-2-2-2-2-2/2-2-2-J-2-3 -·>--- -

NOTE: l'tR EIOAING ~ AHO A STONE 5. WEBSTER ENG. CORP. I APPIIOVl!D I DATE IORNI NO. I SHEIT 
I.EGEN)N'O. SEE SHEET I. SKETCH No. 12241-GSK-245S ~- .,/,/tn. 1ms-2 2 o, 3 



80RING NO, .!2!:L.. 
SHEET lQF_l..,_ 

SITE BEAVF.H VALLE'! POWER STATION-llNl T Z, SHlPPINCPORT, PA, J.O. NO. 12241. 00 

~ : B ! - $ z.: :i:- "' """ 
., 

'1 - ...... ... "' ... ., 0 z- "'a ..... ..... .. .. .. .. .. 0: 0 ,; i! ! SAMPLE DESCRIPTION f~ "' ., " ,. ll ! t 0~ 
0 ... :I ... ... u t§ ► "' ... .. z .. :I! d- " 

" . s 20 14-108·5! 163 GP· SANDY GRAVEL, li!AnllRED SAHDSTONE AJID SHALE n.ACMERTS, l0-40% COARSE TO -- (7") GV Fm SAND, 5-10% SLIGHTLY PLASTIC FINES, TRACE COAL, BROWtf, GRAT, OBANGE. • -- BLOWS/INCH: 2-1-2-3•3-3/ 5-5-27•38-li-14/16-12-8-7-7-5 . . --- s 21 9-8-11 19 GW· SANDY GRAVEL, COARSE TO FIRE GRAVEL, n:w FJlAGMERTS TO 1 IN, ANGUUR TO . 
(7") GP ROUNDED, 15-2.5% COARSE TO FINE SAND. 5-lOZ SLIGHTLY 'PU.STIC FINES, TRACE • . COAL AND IRON STAINING, FEW WE.A'MIERED SANDSTONE AND SHALE P'RAGHENTS,HCJWH, -- BLOWS/INCH: 2-1-l-l-2-2/l-1-2-l-2-1/1-2-1-2-3-2 -. -

673, 9 50 -. s 22 12-14-28 42 GW· TOP 3 IN: SIMILAR. TO ABOVE, -(6") GP BOTTOM 3 IN: SAND 1 POORLY GRADED, COARSE TO FINE, HOSTLY COARSE TO HEDIUM,. . -- LESS THAN 5Z NONPLASTIC FINES, BROWN, -BLOWS/INCH: 2-2-2-2-Z-Z/3-3•2-2-2-2/2-6·4•5-5-{, - --. s 23 14-13-11 24 GW• SANDT GRAVEL, COARSE TO FIKE GRAVEL SIZED WF.ATHEIIED SANDSTONE AND SHALE 
(5'') GP FRAGMENTS, LARGE SANDSTOM!: FRAGK!RT AT TOP, li.NGUUR TO SUBB.OtnmED, 30-40% • . COARSE TO FINE SAND, 5-10% SLIGHTLY PLASTIC FINES, OR.ANGE AND GRAY. • -- -. -

55 - - -. s 24 19-56-99 155 . WEATHERED SANDSTONE ARD SHALE. son' SCME: SOFT CLAYSTOR!, TACE KICA.. GRAY,. . (11") --- -. --- s " 16-30-70 100 GW SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE P'R.AGKENTS -- (1!,") GP TO 11,; IN, SOFT, 20-30% COARSE TO FINE SAND, 10-151 SLIGHTLY PLASTIC --- FINES, TR.ACE IB.ON STAINING, GRAY. -- -
663.9 60 100/4" IDOi• " -_µ,... 26 CLATSTONE, WEATHERED, SOFT, DIJUC. GRAY, -- -BOTTOM OF BORING AT 60 n 'f IN - ELEVATION 663.6 FT . - -- -

·• -. -- -. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
lllTE: FOR BORING Sl-.urt - .£_ STONE f. WEBSTER ENG. CORP. ,APPROVED I DATE BORNl "°· I SHEET 

L..ElllX> N'O. St:! SICET I. SKETCH No, 12241-CSX•24JC ::.SX,,d 9/./ei.,.. !OS-2- 3 0, l 



SITE _ _jB!!EA,6VEWR..:::.••1o11 .. 1 i.eyu•iioow•c..sa;T"A"'T!.,oi,N,:-,.UNI .... T~2._ _______ _ J.O. NO, 12241 

GR01Nl ELEI! (I) 722,1 FT COORDINATES 
INCLl'IATION 

N'4050 E6147 

BORINI N0. .!!!!:2.-
SHEET ..J..OF ~ 

VE:RTICAL BEARING _ __,•~•'----- INSPECTOR....;3~-~•~•~""=cot=-------
CONTRACTOR I DRILLER >124/82 / ,,2,102 

NOT 
DEPTH / DATE"'CDRDED<•TI / --- DRILL RIG TYPE 

DATE : START/ FINISH 

STATIC GROUNDWATER 

DEPTH TO BEDROCK 
METHODS: 

---•11.•~•l------"l'a.J'I TOTAL DEPTH DRILLED 

DRILLING SOL 
SAMPLING SOL 
DRILLING ROCK 

3-1/8 IN KOLLER Blt. 3-1/4 IN l,D, CASING, DRILLING HUD 

2 IN Q1D1 SPLIT SPOON 

NOKE 

SPECIAL TESTING OR INSTRUMENTATION NORI 

EGEi/ JAi.VIS 

C2I! ., 

6J In> 

COMMENTS------------------------------

SAMPLE DESCRIPTION 

722.l 0 • 5 1 6-22-9 
(9") 

31 C:P TOP 5 IN: SANDY SLAG AND SANDSTONE FRAGMEHTS, GllA1, _ 
. 
·'--. 
-t-r ---~ 
-

' -t-r . . 
·'--. 
-'--
• s . 

2 

3 

4 

9-16-13 29 
(16'') 

4-7-7 
(18") 

7-4-1. 
(18") 

14 

B 

SP- BOTTctl 4 IN: GRAVELLY SAND, 20-30% COARSE TO PIH! GIAV!L, FEW TO l IH, _ 
SW :ROUMDED TO SUBANGULAR, COARSE TO FINE SAMD, 5-10% SLICIITLY PLASTlC FIKES, • 

TRACE COAL AHD IRON STA.IMINC, BR.OWN. 

SP- TOP 4 Uh SIMILAR. TO ABOVE, 
SW 
GK BOTTCM 12 IN: SILT'! GllAVEL, COARSE TO f'IME, ANGUUll TO ROUNDED, 10-20% 

COAJlSE TO FIKE SAND, 20-30% SLIGHTLY PLASTIC FIKES, BlUIWII AND GRAY, 

CM 
ML 

ML 

TOP 3 IH: SIMILAR. TO ABOVE. 
BOTTOM 15 IN: GRAVELLY SILT, 20-25% COARSE TO FINE GRAVEL, ANGUUJI. TO 
ROUMDED, 10-151 COARSE TO FINE SAND, ORAHCE-Blt.CN'N, 

GllAVELLT SILT, SLIGHTLY Pusnc, 10-15% COARSE TO F'tNE GR.A~. ROUNDED, 
5-10% FINE SAHD, TRACE COAL, B-ROWN AMD O~CE, 

--. . -----. . -. . 
·'-- . . . 

712,l 10 - L__ -

• S 5 3-4-10 14 ML SIXILAJI. TO ilOVE, 2 IN THICK COARSE SAHD U.YER AT 8 Ill F'RON TOP OF • 
• (15") SAMPLE. -

·'--. 
-~ 

. . 
• s 6 4-7-6 
. (18") 

13 SM SILTY SAND, UNI'FO'RM, LESS THAN 5% FINE GRAVEL, lt.OIJHDED, FINE SAND, 
20-lOI NOHPUSTIC FINES, Blt.CN'N. 

-. . . . ·'--. 
15 

I. DATUM IS MEAN SEA LEVEL 
2. :;,GROUND WATER LEVEL 
3. BLOWS REQUIRED TO DRIVE 

o, i!"D.D. SAMPLE SPOON e" 011 
W CISTANCI. SHOWN USING 
~ 14O1b. MAMIIIER !'ALLING 30~ i 4. ( ) INCHIES Of' SAMPLE 

RECOVERY. 
...._ '• STD. PENETRATION RESISTANCE 
g BLOWS/FT. 
Z 6. UNIFIED SOIL CLAS91FlCATlOH 
W SYSTEM. 
CD 7. SAMPLE TYPE• 
~ S-SPLIT BARREL SAMPLE 

UNDISTURBED SAMPLES 
US•SHELIY TUBE 
UO-OSTERBERO 

BORING LOG 

BEAVER VALLEY POWER STATION UNIT•2 
DUQUESNE LIGHT COMPANY 

SHIPPINGPORT, PENNSYLVANIA 

,f.. STONE & WEBSTER ENG. CORP. 
~ SKETCH No. 12241-GSK-244;. 

APPIIOYED I DATE - ND. !SHEET 
-:rsz:,,,,,/ 9/•/8-... EOS-3 11 o, 3 

I 



BORING NO, .!2!:L. 
SHEET 2 OF J 

SITE BEAVER VALLF.Y PO',,'ER STAllON-UNlT '. SHIPPINGPORT, PA. J.O. NO. l224l.00 

j E E?: ~ - ~ Z; :,: - '" '" "' ., 
g- I- I- .J., .J '" 

0 z- .. .J 
I- I- .. '" .... }1 ; a: Q '" 50 SAMPLE DESCRIPTION :I ttl '" '" 2 ), oO~ ~i i!,!li '" ... 0 ... :. I- ., z .J f.l ~ lil- .. a: 

15 3-4-5 SH SILTY SAND, ln.DELY CII.ADED, 20-251 COARSE TO FINE GRAVEL, AHGUUR TO - s 7 9 -- (18") RODMDED, COAll.SE TO FlNE SAND, 15-201 NONPLASTIC PINES, TIA.CE ROOTS ARD --- IRON STAINS, DAJUC BROWR. -- --- ' B 3-17-20 37 SH SIMILAR TO ABOVE. -- (10") BLOWS/INCH: 3/2-l-l-3-5-5/4-4-4-2-4-2 . -~ . . . 
702.1 20 -s 9 3-3-3 6 SP SAND, POORLY GR.ADED, LESS 'nlAN 5% nNE GRAVEL, ROUNDED, COARSE TO FIKE . (13") SAND, HOSTLY MEDIUM TO FINE, LESS THAN 5% NONPLASTIC FINES, BROWN, -. . 

-~ . . . -. s 10 2-J-6 9 SW SAND, WELL GR.ADED, LESS 'fflAN 5% FINE GRAVEL, ROUNDED, COARSE TO FIKE SAND,-

- (1B") 5-7% NONPLASTIC FINES, TRACE COAL, BROWN. --~ -. -
" -- -. s 11 B-7-10 17 SW TOP 8 IN: SIHIUR TO ABOVE, 

(18") OP· BOTTOM 10 IN: Si.HDY GRAVEL, COARSE TO FINE GRAVEL, l IH MAXIMUM, AHCUUA • - ow TO SUBROUNDED, J0-401 COARSE TO FINE SAND, HOSTLY CO,i\RSE TO HEDIUK, LESS --- THAN 51 NONPL\STIC FINES, TRACE COAL AND IRON STAINS, BROW'N. -. BtOWS/INCH: l-l-2-l-l-2/2-l-1-l-1-1/1-2-2-1-2-2 -
s 12 6-11-13 24 GP- SANDY GRAVEL, COARSE TO n-HE, FEW FRAGMENTS TO 1-1/2 IN, ANGULAR TO -- (11") ow ROUNDED, 15-251 COARSE TO FINE SAND, 10-15% NONPUSTIC nns. TRACE COAL -- AND IRON STAINING, BROWN. --- BLOWS/INCH: 6/2-2-2-2-2-1/3-2-2-l-2-3 -- -

692,l JO s 13 14-11-14 " GP- SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE FIAGKENTS , --- (8") ow 1-1/2 IN MAXIMUM, 15-201 COAllS! TO FINE SAND, LESS THAN 51 NONPU.STIC -- FINES , BROWN. --- SLOWS/INCH: 2-2-3-3-2-2/l-2-2-2-2-2/2-2-3-2-3-2 -. --s 14 8-10-11 21 GP- SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED :SANDSTONE: AND SHALE JUGMENTS 
·• (10") ow TO 1-1/2 IN, 15-201 COAAS! TO FIRE. SAND, 5-101 SLICHTLY PLASTIC FINES, -. TRACE IRON STAINING, R!D, LlGHT GRAY AND BROWN, CONTAINED 1 IN THICK. --~ COARSE TO FINE SAND SIZED COAL LENS AT 5 IN FROM TOP. -. BLOWS/INCH: 2-2-1-l-1-l/l-1-2-2-2-2/2-2-2-1-2-2 -

35 s 15 10-16-20 36 SP TOP 5 IN: SAND, POORLY GRADED, TRACE FINE GRAVEL, COARSE TO FINE SAND, -. (9") MOSnY COARSE TO MEDILTM, LESS TRAN 51 NONPUSTIC FINES, BROWN. ' -- GP· BOTTOM Ii IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS--- ow TO 1-1/2 IN, ANGULAR TO ROUND'ED, 25-351 COARSE TO FINE SAND, 5-10% -- SLIGHTLY PL\StIC FINES, TRACE COAL, BROIJN. -BLOWS/INCH: 2-2-2-2-1-1/l-2-2-3-5-3/4-5-4-2-3-2 -- s 16 10-8-7 l5 . TOP 3 lN: GRAVEL, COARSE Gi.AVEL SIZED SANDSTOKE FRAGM!N'TS TO 1-1/2 IN, -- (5") WASH. --- ow BOnOM 2 IN: SANDY Gi.AVEL, COARSE TO FINE, ANGULAR TO ROUHD!D, B-201 -COARSE TO FINE SAND, 5-71 SLIGHTLY PL\STIC FINES, BROWN, - BLOWS/INCH: 2-2-l-2-1-2/2·1-2-1-l·l/2-l-l-l-l-1 -
6B2.1 ,o- - SANDY GRAVEL, COARSE TO f'IKE, ANGUUR TO ROUNDED, URGE ANGULAR SANDSTONE-- s 17 11-10-15 25 GP-

(2") "" FRAGMENT AT BOTTOM, 20-251 COARSE TO FINE SAND, 5-71 SLIGHTLY PUSTIC -- FINES, Ti.ACE COAL AND IRON STAINING, BROWN. --- BLOWS/INCH: 2-2-l-2-2-2/1-2-2-l-2-2/2-3-3-3-2-2 -- -GP -s 18 12-B-B 16 ow TOP 4 IN: SIMILAR TO A.BOVE. - (10") SW BOTTOM 6 IN: SAND, WELL GRADED, TRACE FINE GRAVEL, COARSE TO FINE SAND, -- LESS THAN 51 NONPLASTIC FINES, TRACE COAL, BROWN. --- BLO'iilS/INCH: 2-2-2-2-2-2/1-2-l-l-l-2/l-2-1-l-1-2 -- -45 

NOTE: FOR BOR"Q ~ ANO Ji,. STONE f. WEBSTER ENG. CORP. ,APPR0\1£0 I CATE BORNI MO., SHEET 
L.EllOI) N'0. SI![ 91EET I. SKETCH No. 12241-CSK-2445 ~- ~/Je,. .. e:os-.J 2 OF 3 



BORING~ ..s:1-
SHEET J...O~ _J,_ 

SITE REAVER VALLEY pc,,,1£R STATION-UNIT 2, SMIPPINC:PORT, PA. J.O. NO. 12241.00 

z~ 
e - ~ -!l - !!! ,.,- "' "' 0: !l g- ...... ~~ ~i 0 z"' ai ...... .... ~" a ii SAMPLE DESCRIPTION :f ::i .... ,. ,. o"' ;! ... "'::, ... 

:ii!: Q~ .. z .. lil l!i ,. .. " 

4S - s 19 18-15•11 26 GP• SANDY GRAVEL, COilSE TO nn. ilGULil. TO IQUNDlm, 20-JOZ. COAllSE TO nn. -- (!i") Gil SAND, LESS THAN n NOJIPU.STIC n11ES, TRACI COAI., 110111. --- BLOWS/lNCH: 2-2-4-3-4-l/2-3-l-3-2•2/2-3•2-1•2-l -- --- ' 20 9-13-11 24 GP- SIMILAll TO ABOVE, FEW FRAGMENTS T0 1-1/2 IN, -- (9") GW BLOWS/INCH: l-2-l-2-1-2/2-2-2-2-J-2/2-l-2-2-2-2 --- -- -
672, l 50 -- s 21 6-6-12 18 GP- SANDY GRAVEL, COARSE TO PlD, AHGULAI TO ROUllDED, 15-201: COAIH T0 rtl!fZ -- (5") Gil SAlfD, LESS THAN 51 JUJIPUSTIC nMES, H.OWR, -BLOWS/IMCB: l-l-l-1-l-l/l-l-l-1-l-1/2-2-l-3•2-2 -- -- -

s 22 12-13-14 27 GP SANDY GRAVEL, BROKElf, IIUTHERED SAlfDSTONE AND SHALi VUCMD'TS, CO.USE T0 -- (7") FINE GRAVEL SIZED, TO 1-1/2 IN NAXDOJN, FEW COAL FIAGMEN'TS, 1'-20% COIJlSE -- TO FINE SAND, 5-7% StIGHTLY PLASTIC rtN!S, TRACE MICA, ORABCI, BIDWI', • -- GRAY, BLACK.. -- BLCfJS/!NCH: 2-2-2-2-2-2/3-2-J-1•2-2/2•3-2-3-2•2 -
" -- -. s 23 30-30-36 •• GP SANDY GRAVEL, BROKEN, WEATHERED SAl!IDSTORE ARD SHALE FIAGNENTS, COAJ.SI T0 

(14") FIN! GRAVEL SIZED TO l-l/2 IH MAXIMUM, 11DSTLY COAi.Si, 20•30'1 HIDIUN T0 FINI'" . SAMD, 5-10:t SLIGHTLY PtASTIC rtMIS, TIACI COAL AlfD IION STAINS, OIWIG! • '" 
·'-- RED, Blt.Clo'N, GRAY. . 
- BLOWS/INCH: 5-3-7-5-5-5/6-8-5-4-4-J/4•3•6-6-l0-7 --- s 24 25-13-15 28 GP- SAMDY GRAVEL, COARSE TO FINI, 1-1/2 IN MAXIHDN:, ANGUUI. TO ROURDlm, 20•30:t. 

- (14 ") GW COAllSE TO FINE SAXD, 5-7% NONPLAS'rlC nYES, Tl.ACE IROR STAIRS, OIWICE • 
BRCMf. -- BLOWS/INCH: 4-6-5-5-2-3/2-J-2-2•2•2/2•2•3•2•3•3 . . -

662.l 60 -- s 2> 18-]0-80 llO - SHALE, COAi.Si TO nn GRAVEL SIZED nAGMENTS, son, WEA'I1111BD, 5-101 nn _ 

- (12") FINE SAND, 25-351 SLICHn.Y PUSTIC 'P'INES, TRACE CO.U., GRAY AND BICMH, _ 
BLOWS/INCH: J-4-J-2-J-J/3-4-4-4-7-8/15-20-13-lJ-l0-9 -- . 

- -
s ,. 105/6" ~05/ ~. son, IIUTHERED, GUY, --- (4") ... -. -- -- BOTrDN OP BOlt.IHC AT 63.0 FT -- fil.EVATION 659.1 n -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: P'0R BORNG._.,. /WJ A STONE e. WEBSTER ENG. CORP. ,~PPIIOIIED I DAU -NI NO. I 9HHT 
I.EDEN) N'U - MET I. SKETCH No. l2241-0S<-244C "J:.r,,;/ •/.~ !OS-l J OP ' 



SITE BEAVER VALLEY POWER STATION-UNIT 2 J.O. NO. 12241 BORING NO. ~ 

COORDINATES N416'< ."1 E610l.98 GROUID ELEV. Ill 720.l FT SHEET .l_OF J 

INCLINATION VERTICAL BEARING NA INSPECTOR J.W. MCCOY 

DATE : START/ FINISH s/26lB2 I Sl26laz 
NOT 

CONTRACTOR I DRILLER EGER/ JARVIS 

STATIC GROUNDWATER DEPTH/ DATERFGPBDFifl'TJ I 1:16 DRILL RIG TYPE - ., 
DEPTH TO BEDROCK '"' TOTAL DEPTH DRILLED 53.0 lr:II 
METHODS: 

DRILLING SOIL ~-ll§ ll:i O.D ROl:L;~R BU J-ll4 I~ lR ~t.§lmi 12RlLLll:!G !:!lJl2 
SAMPLING SOL 2 IN O.D, SPLIT SPOON AND 3 IN O. D. SHELBY TUBE 

DRILLING ROCK NONE 

SPECIAL TESTING DR INSTRUMENTATION MONE 

COMMENTS """' 

~, !; - $ -:c ;:- "' .. "' "' ;i !I - ... Ii: .. t"' --'"' -3 ► z- ~51 .... .. .. ~ '" .. '!j SAMPLE DESCRIPTION !JI .. "' .. "~ " " 0"' ..... 0~ ~ .. .. :, ..J z t ~ ..J ffi"' ... - ., z .. "u ' ~ .. "' " . 

720.1 0 - s l 3-6-11 17 GP- SANDY GRAVEL, COARSE TO FINE, 11:5 IN MAXIMUM, ANGULAR TO ROUNDED, 25-35% -- (10") cw COARSE TO FINE SAND, ~-10% NONPLASTIC FINES, TRACE ROOTS, IRON -. ....._ STAINING, BROWN . -- --....._ -- 5 ' 11-17-12 29 GP- SANDY GRAVEL, SIMILAR TO ABOVE, 30-40% COAll.S! TO FINE SAHD, LESS 'mW -- (10") GW 5% NONPUSTlC FINES, DARK BROWN, --- -- -
5 -- -- s J 10-13-10 23 SW GRAVELLY SAND, WELL-GRADED, 20-30% COARSE TO FINE GRAVEL, COARSE TO FINE -- (12") SAHD, 5-7% NONPLASTIC FINES, TRACE COAL AND IRON STAINING, DARR BROWM, -BLOWS/INCH l-l-2-2-2-2/J-2-2-2-2-2/1-2-2-2-2~1 -- -- --- -5 4 9-7-7 14 SP CRA.VF.tLY SAND, POORLY CliDED, 20-30% COARSE TO FINE GRAVEL, MEDIUM TO - (7'") FINE SAND, 5-10% NONPl..ASTIC FINES, TRACE IRON STAINS, DARK BROWN. -- --- -- -

710.1 10 - >-- -- 5 5 4-13-11 24 SP TOP 7 IN: SIMILAR TO ABOVE. -- (12") GP BO'ITOH 5 IN: SANDY BROKEN GRAY SANDSTONE, 30-40% COARSE TO M'EDlUM SAND, 
TRACE IRON STAINING. -

·>-- BLOWS/INCH: 4/2-1-2-3-3-2/2-1-2-2-2-2 -- -->-- -- 5 6 4-17-11 28 GP- SANDY GRAVEL, COARSE TO FINE, FEW SANDSTONE FRAGMENTS TO 1~ IN MAXIMUH, -- {12") cw ANGULAR TO ROUNDED, 25-35% COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, -5-10% NONPLASTIC FINES, TRACE IRON STAINING, GRAY AND DARK BROWN. 
- >-- BLOWS/INCH: 4/1-li-3-3-3-3/3-1-2-2-2-l -- -l5 

I. DATUM IS WEAN SEA LEVEL UNDISTURBED SAMPLES 
2. ~GROUND WATER LEVEL US•SHELBY TUBE BORING LOG 
5. BLOWS R!QUIFIEO TO ORIVIE LIO-OSTERBERG ., 2110.0, SAMPLE SPOON 811 OR .. DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 ... "401b. HAWEFI 'ALLING 30•. 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHIPPLNGPORT, PENNSYLVANIA .... ~. STD. PENETRATION RESISTANCE 
0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSJ'ICATION £ STONE S. WEBSTER ENG. CORP . .. SYSTEM. .. 7. SAMPLE TYPE• SKETCH No. 12241--GSK-245A .. 

$-SPLIT BARREL SAMPLE APPROVED I DATE - NO. IIHEET --' -==a,,11 ,, ;,/4--.. EOS-4 I OF 3 



BORING ND. ....... -
SHEU 2 OF ...l.._ 

SITE BEAVER VALLEY PO'NER STA.TION-UMIT 2, SHIPPIHCPORT, PA, 
J,0, "°· 12241 .oo 

:I !::. E ! - ~ ., ... ,c- ., ., 0: z !l g- .... ic r ..... 0 a~ .... .... !Ii I ~ .. i! i3 SAMPLE DESCRIPTION j ::l .... "'► o, 
o!: C >- C :, u l!i ► :;i !: .. " z .. .. ' 0: 

., 

15 s 7 9-11-10 1l ... GRAVELLY SAND, 30-40% COiJlSE TO l"Illl GRAVEL TO lit IN MAXDIDM, .u«:ULAa . . (14") sv TO KOtOO:IED, CO.USE TO FIJIB SAND I HOSTLY MEDIUM TO l"'Ill'I, LISS THAI ,1 . MORPUSTIC l"INES, TRACI lltOR, RIOWII, . ---- BLOWS/INCH: 9/2-2-3-1•2•1/2-2-2-1-1-2 . . . -. s a 6-8-12 20 GP• SAlfDT GRAVEL, COARSE TO FINE, ANGULil TO ROURDED, 20-301 COUSE TO nn . 
(8") GW SAMO, LESS ntAN 5% ~CIU'USTIC FINES, BRfNR, . . . -- . . . 

700.l 20 -s ' 14-12-10 " GM SILTY GRAVEL, COARSE TO FUIE, MOSTLY MEDIUM TO FIIIB GRAVEL sum WIATRIUD . 
(13") SAHDSTOME AHO SHALE FRAGKENTS, 10-151 COARSE TO nn SAND, 15-20% SLIGHTLy"' . PU.SIIC PINES, TRACI COAL ARD MICA, TRACE IRON ST.UNlllC, IHl<MI, GRAY, • -- IR.ON AND BU.CK.. . . BLOWS/INCH: 2-2-2-3-2-3/2-J-2-2•2•1/l-2-2-1•2-2 . -s 10 11-63-74 137 SM TOP 9 IN: SILTY SAMO, POORLY GRADED, MEDIUM TO l"INE SAND, 10-121 NON- . . (14"} PUSTIC nns, TRACE FINE GRAV!L, BROWN, . .. BOTI'OK 5 lN: ~, GRAY, . . ~ BLCliS/lNCR: l•l-l-l-3-4/7-ll-16•10-10-9/20-23-3-11-6-6 . . . 

25 - - -. s 11 10-11-17 28 - NO RECOVERY . . (O") BUNS/UICI: 1-2-1~2-2-212-1-2-2-2-2/2-3-3-4-3•2 . 
·- . . . - - -. s 12 10-9-6 15 SP GRAVILLT SAHD, 20-30% COARSE TO Fllf! GRAVEL, AllGUt.AI. 'IO IOUliDED, COAll5E . . (1") TO FINE SAND, HOSTLY MEDIUM TO FINE, U:SS TRAIC U NONPLASTlC FIIIU I BIUlWlf-:,. 

BLOWS/INCi: 2-2-2-l-1-2/1-2-2-2-l-l/l-l-l-l-l-l ·- . . s . 
13 4-5-6 11 CL SILT'! CUT, SLIGHTLY TO MODERATELY PLASTIC, NEDiml STIPP' TO STIR, -690,1 30 - (11'') OCCASIOlfAL Fllf! GRAVEL TO '1 IN, IOUlfDED, 5-7% l"'INE IIAMD, MOIS'I, - MOTTLED BR<NH • GRAY BRCMI W'tTII POCKE'IS OF GUT, qu (pp) :2,5TSF -·- -. . . .-- -14 18-15-19 34 GP· SAMDT GRAVEL, COARS'E TO FINE, FEW TO 1,.5 IN ltAXINUK, 30-40% COAUE TO -- (lJ") GW Flll! SAHD, HOSTLY COUSE TO MEDIUM, LESS nw SI NONPU.STlC FINES, .. TR.ACE IROB STAINING, GUY, ----- BUNS/INCH: 1-2-4-3-4-4/2-3-J-2-2-3/3-3-4•3•3•3 . . -·- . 

35 - s 15 J-4-4 8 CL SILTY CUY, SLIGHTLY TO MODERATELY PLASTIC, HEDIUH STIFF TO STIFF, TRACE -. (15") FINE GRAVEL, MOIST, GRAY, qu (pp): 2.0TSF. . 
·- . . -. us l (2J.5") CL SANDY CLAT 1 MODERATELY PLASTIC, 10-1.5% HEDIUH TO Flll! SAHD, FEW PUCES -- COAL UP TO 3/8 IN, DAKX CUTISH BllCMI, -·.-- . 

16 4-4-5 ' CL SILTY CU.Y, NEOIUH STIFF TO STIFF, MODERATELY PLASTIC, LESS THAll .51 . . (12") FINE SAHD, BROWM. Qu (pp): 2.0TSF . . . 
-- . 

680, l 40 - -. us 2 (23") SIKIUR TO 516 (TUBE TIDIMINGS). . - . -- -s 17 4-4-4 8 CL SILT'! CUY, MEDil/M STIFF TO STIFF, SLIGHTLY TO HODERATELT PLASTIC, L!SS • . 
(12") 'nlAN 5% FINE SARD, BllOWN W'ITH GRAY MOTTLING, Qu (pp) l 2.25TSF - --- . . us 3 

. 
(O") NO RECOVERY. - . 

,.. . . 
NOTE: l'0R BORNG - IHJ .£ STONE "WEBSTER ENG. CORP. ,APPIIOYED I DATE SORN& 110.1 SHEET 

I.EllENJ N'Q IEE S..IT I. SKETCH No. 12241-GSK-24'B :?,]:,,-' •/-m>- EOS•4 20/13 



BORING 110, S:L. 
SHEET ' OF ' 

SITE BE.\VE~\ \'ALLEY PO\.JER STATION-UNIT 2, SH!PP1~GPORT, PA. J.0. NO. 12241.00 

:1 E 
~ ~ g zo :,: - .. '"°' 

., 
g- ...... .J .. .J "" 

0 z- ai ...... .... .. ., "'a: 0 "' .. .. I- :, SAMPLE DESCRIPTION t~ .... 2 ,. :! g O ,E es~ .... o., ..... .J f;l lli ,. 
.J -

., ., z 
m IS ., .. 

45 - 5 18 0-4-4 8 CL SILTY CLAY• KODEJtATELY PLASTIC, MEDIUM STIFF TO STIFF, 10% VERY FIN! -- (18") SAND, BROWN. qu (pp)i 1,75, 0,75, l,25TSF --- -- us 4 (16") -- -- --- -- s 19 4-6-.'i 11 CL SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, SOFT TO KEDIUH. STIFF, MOIST -- (1B") Bil.OWN. ,. (pp): o.nsr -
670.l ,a -- --- -- us ' (O") CL NO RECOVERY, -- PUSHED SPLIT SPOON (S-20) - RECOVERED SILTY CU.Y SIMILAR TO S-19. -- --- -- -- BOTTOM OF BORING AT 53 .O FT -- ELEVATION 667.1 -- -. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

·• -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ---- -- -- ---- -- -
NOTE: FOR BORtiG Sl.MilARY AND £ STONE e. WEBSTER ENG. CORP, I APPROVED I DATE BOIIING "°· I '"'ET 

LEGEHJ WO. SEE StE[T I. SKETCH No. 12241-GSK-245C "Z:rJ,,I qj,/e ... EOS-4 J Of' 3 



BORING NO. EOS_.A 
SITE BMY'ER VALLEY P~Jl STAtIOtl•URIT 2 J.O. II), 1224l -
COORDtNAT!S ~4158. 7 !610.5.J GFIOUI) ELE'tt Ill 720.4 SIEET.l.OP'J.._ 

INCUIATION £]1W~al.i BEARING .. INSPECTOR J.W. MCCOY 

DATE : START I P'INISH ~£27/82 I .5-28--82 CONTRACTOR / DRLL!R !G[ll£JA11:Y1S 
NOT 

STATIC GROUNDWATER DEPTH/ OATEJIP1GPRPfP'T1 I H DRILL RIG TYP! QSl!I~ 

DEPTH TO BEDROCK 72 • .5 l"i TOTAL DEPTH DRILLED 72.8 IEII 
METHODS: 

DRILLING SOL J-7/8 IN ROLLER B1T 1 4 IN I.D. CASING 1 DRILLING MUD 

SAMPLING SOL 2 IN O,D, SPLlT SPOON AND J t'N O,D, OSTDBEIG 

DRILLING ROCK NONE 

SPECIAL TESTING OR INSTRUIENTATION NONE 

COMMENTS 

"j t: - i zi! i :z: ;:: .. 
0:,:: "' "' 0: - l§ ► si - .. .. .. zc~ i~ it ~ "' ~ '0: ,; SAMPLE DESCRIPTION :I ► :I :I Q "' > .... "~ ;;I .. C :, -' z8 5 ► .... - .. z ... .. "' .. .. 

. NO SAMPLES TO ]5,5 FT -. -. -. -- -. . . . . -. -" - -·- . . -uo l (30.5") . . - -. -- --- -- s l 5-4-5 9 CL SlLTY CLAY, MODERATELY PLASTIC. S'ltf'l', LESS nlAR 5:Z: FINI SAND, TRACE -- (14") ORGANICS, BIOWN WlTH Sat£ MOTl'LED GRAY. --- ~u (pp): 2,2.5, 2,0, 2 • .5TSF -680.4 40 - -- uo ' NO RECOVERY, -- -. -......... -- -. uo 3 (30") . CL SIMILAR TO S-1 (Tll.IHHINGS) . - -- -. r- -45 s 2 

t. DATUM IS MEAN SEA LEVEL UNDISTURBED SAIIPLE9 
Z. ,i,OROUND WATER LlVEL US•SH£LBY TUBE BORING LOG 
J. BLOWS REQUIRED TO DRIVE UO· DSTERBERQ ., Z'QD. 9AMP\.E SPOON e" OR .. DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT·2 .. 1401b. HAINER 'ALLUtG ,O", 0 4. ( ) INCHES or SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVER"I'. SHIPPLNGPORT, PENNSYLVANIA ' !. STD. PENETFIATION RESISTANCE 
Q 9LOWS1'T. z 9. UNIFIED SOIL CLASSIFICATION A STONE E. WEBSTER ENG. CORP . .. S"l'STIEM, 

"' 1. SAMPLE TYPE• SKETCH No. 1224l•G5"•246A .. 
~ S-SPLIT BARREL SAMPLE AP9t!OYED I DATIE - NO. ISHl!T ~ <1/,/4 .... !OS-U I OP' 2 



BORING NO, !OS-4A -
SHEETLOF 2 

SITE B~AVER VALLEY POijER STATION-UNIT 2, SHIPPlNGPORT, PA, J.O. NO. 12241.00 

~ E 
~ ~ s z"' % - w .. "' ;;-

11- .... ~ ~ ... w " z- .. Ii ...... .. "' .... ~ "' i ~3 5 .. SAMPLE DESCRIPTION ::e: td .. "' " ,. " " 0..., " .. ...... .. " ... i:l i~ w .. "' ., z !! .j - .. "' 

45 • s 2 3-3-4 7 CL Sn.TY CLAY, MODERATELY PIASTIC, MEDIUM STIFF• Tll.ACI nm SAND. NOIST, --- BROWN VITH GRAY NOffl.ING, -- qu (pp): 1.25, l,75TSF -- -- uo 4 (29. 8") CL SIMILAR TO S-2. (TR.IMKINGS) -- --- -- s 3 J-4-6 10 CL SIMIUR TO S-2. TRACE OllGANIC MATERIAL, -- (18") qu (pp): 1.25TSF -
670,4 50 -- -- uo 5 (30") CL SIHILAR TO S-2, (Ta:I!IUHGS) -- -- ---, -4 3-4-5 9 CL SANDY CLAY, MODERATELY PLASTIC, STIFF, 23% VERY FIN!: SAND, BROWN. --- --- -- -

s, - -uo ' (30") CL SIMILAR TO S-2. (TRIHKINGS) --- --....,- -, J-5-4 9 CL TOP 8 IN: S !MILAR TO S-2. - (18") CL BOTTON 10 IN: SILTY Cl..A.Y, MODERATELY PLASTIC, son, CONTAINS FINE SAND -- LENSES LESS THAN 1 11111 THICK, GRAY. qu (pp): 0, 75TSF --- -- uo 7 (30.S") -- -- -
660.4 ,o- --- -- s ' 2-2-4 ' CL SANDY CLAY, SLIGHTLY PLASTIC, 20-25% VERY FIH! SAND, MEDIUM STIFF, SOIi! -- (18") VERY FINE SAND LENSES, 5 11DD. 111ICK, GRAY. qu (pp) l.O, 0.75TSF --- -- uo 8 (29.3") -·- -- -- --....,- -7 3-3-6 9 ¾ SANDY CLAY- SANDY SILT, SLIGHTLY PLASTIC, 15-20% VERY FINE SAND, CONTAINS_ .,_ 

(16") FINE SA}ID LENSES LESS TllAN 1-2 1!1111 THICK, NUMEROUS SMALL WHITE DEPOSITS, _ - 1 mm DIAMETER, MOIST, DARK CRAY. -- -- --- -- s ' 29-28-19 -47 GP SANDY GRAVEL, COARSE TO FIN[ GRAVEL SIZED SANDSTONE AND SHALE TRAGKEKTS, - (10") WEATHERED, MAXIKUH. SIZE 1-1/2 IH. --- -- -- -
650,4 70- -- -- ----- s 9 l 3-15-101 116 TOP 10 IN: BROKEN SANDSTONE AND SHALE, son, WEATHERED. -- z,;- io" BOTTCM 4 IH: SHALE, SOFT, GRAY. --- BLOWS/IN: 3-2-3-l-3-1/3-2-2-2-3-3/6-10-40-45 ---- BOTTOM OF IORING AT 72 FT 10 IN -ELEVATION 647,6 FT - -
NOTE: FOIi BOANG SLMilAR"f" AND A STONE I!, WEBSTER ENG. CORP. I APPROVED I DATE BOIIINB ND. , SHEET 

LEGEMlN'O. SEE SICET I. SKETCH No. 12241-CSX-24'8 2:/J;,f/ 9/./8!..- EOS-.4A 2 ~ 2 



SITE BEAVER VALLE:Y POWER STATION - UNIT 2 J.O. II). 12241 BORING NO. ~ 

N4JOO E6057 GROUND ELEV. (I) 683.0 SHEET ..LOf' ' COORDINATES 

INCLINATION VERTICAL BEARING NA INSPECTOR JWHCCOY 

DATE : START/ FINISH !HllijZ I §~H§Z CONTRACTOR / DRILLER EG:£'R/JARV1S 
NOT -- CME 4' STATIC GROUNDWATER DEPTH/ DATEREC0RDE!IPTI / DRILL RIG TYPE 

DEPTH TO BEDROCK 51.0 l'TI TOTAL DEPTH DRILLED 51.25 ll"TI 

METHODS: 
DRILLING SOL 3-1/8 IN ROLLER BIT, 3-1/4 IN I.D. CASING, DRILLING MUD. 

SAMPLING sot. 2 IN O.D. SPLIT SPOON, 3 rn O,D. SHELBY TtraE AND OSTERBERG. 

DRILLING ROCK 
SPECIAL TESTING OR INSTRUMENTATION NONE 

COMMENTS 

z:l :z: .= !:, ;; i fl° i o; "' "' .. -l!i ► - ... Ii: "' IC "' !I z- .. 5 i~ "' "' " ~ ; ~ ffi ... ~ a, SAMPLE DESCRIPTION ..... 0 !: .. I- Oz> :St 5 ► .. .. z 5 c§ .J - .. .. .. 
683. 0 0 - s 1 2-2-1 ' NO RECOVERY -(O") - -·- -. --..__ -. s 2 1-1-1 ' ML SILT, SLIGHTLY TO MODERATELY PLASTIC, SOFT, TRACE FINE SAMO AND ROOTS , -(7") BROWN WITH ORANGE Mem'LING • . --- -. -' -- -. -s ' 1-1-1 2 ML SANDY SILT, SLIGHTLY PU.STIC, SOFT, 15-20% FIKE SAMO, SOME ORGANIC . 

MATERIAL, --- -- --- -- -s ' 1-1-2 3 HI. SIMILAR TO ABOVE. - --- -- -673.0 10 - - -- s 5 1-1-1 2 HI. SANDY .SILT, SLIGHTLY TO MODERATELY PLA.StIC, 15-20% FINE SAND, TRACE -- (7") ORGANIC MATERIAL, BROWN. --- -- -us 1 (O") NO RECOVERY • - -- --~ -- -- s ' 1-2-2 4 ~Ml SANDY CLAY - SANDY SILT, MODERATELY PLASTIC, SOFT, 15-20% F!ME SAND, -.15 (5") BROWN. 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2. -i,GROU"D WATER LEVEL US-SHELBY TUBE BORING LOG 
S. BLOWS REQUIRED TO DRIVE UO-OSTERBERO .. 2''0.0. SAMPLE SPOON e11 OR .. DISTANCE SHOWN USING BEAVER VALLEY POWER STATIC''l UNIT-2 .. 1401b. H.....r.R FALLING JO". 0 4. { ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHIPPINGPORT, PENNSYLVANIA .... !5. STD. PENETRATION RESISTANCE 
C BLOWS/FT. 
z 6, UNIFIED SOIL CLASSIIFICATION A STONE 6, WEBSTER ENG. CORP . .. SYSTE',I. 

" 7. SAMPLE TYPEr SKETCH No. 12241-GSK- 247A .. 
.J S-SPLIT BARREL SAMPLE 

:i':tED I 9fl:__ - NO. ,SHEET 
E0S-5 I o, 3 



BORING NO. EOS-5 ---
SHEET 2 OF...1,._ 

SITE BEAVER VALLEY PO~ER STATION-UNIT 2, SHIPPINGPORT, PA. J.O. NO. 12241.00 

~ !::. ~ 
. 

!! - ls z "' :z: - .. .. II: 
., 

g- ...... it~ .. .. .. z- ~i ...... .. w .. ., ; II: 0 ,; SAMPLE DESCRIPTION :J !ti WW "'► "'! 0 0E 
w .. 0 .. ..... illz .J f;l l!i ► 
d -

., 
., II: .. 

15 • -·- . . s 7 2-2-2 ' :,./IL SANDY CUY-SAMDY SILT, SLIGHn.T PI.>.StIC, son. 20-25% FINE SAND, BIDWN. . . (15'') --- -. uo 2 (JO") CL SANDY CLAY, MODERATELY PLASTIC, 30-401 MEDIUM TO FINE SAND, MOSTLY . . FINE, MOTrLED LIGHT BROWN, Gli.TISH BROWN AND YELU11i BROWN. -. -
663.0 20 -s a 2-2-3 ' CL SANDY CL\T, SLIGHTLY PU.STIC, JO% FINE SAND, BROWN AND GR.AY Wlffl ORANGE -. (18") MOTTLING, ~u(pp) • 0,75, 1,0 TSF . -·- -. uo 3 (28") -- -. -- --- -- s ' 3-2-2 ' CL TOP 13 IN: SIMILAR. TO s-e. -(18") ML• BOT!OH 5 IN: ORGANIC CLAYEY SILT, MODEliTELY TO HIGHLY PLASTIC, TRACE -,,_ 

Mil FINE SAND, GR.AY. ·- -- us ' (2 7") SAHDY CLAY, MODER.ATELY PLASTIC, 12-20% VERY FINE SAND, GRAY. -- (TUBE TllDIMIIIGS) -- --- -- s 10 2-2-11 13 SH- LAYERZD SILTY SAMD AND SARDY CLAY, LAYER nt:ICKlfESS 1/4 IN TO J/4 lR, -(18") CL SAND IS FINE, CLAY IS MODERATELY PLASTIC, SOFT, GRAY. - --- -- -
6.53.0 JO -- s 11 17-19-16 " SP GRAV!LLY SAND, FINE TO COARSE GRAVEL TO 1 IN, COARSE TO FINE SAND, HOSnY _ 

(6") FINE, 10-15% NONPLASTIC FINES, CONTAINS SEVERAL PIECES OF n.ACTI.JRED - SANDSTONE INDICATING SPOON SAMPLED COB.BL!.. --- BLOWS/INCH: 2-3-J-3-3-J/4-J-3-4-2-3/2-3-3-3-2-3 -- --·- s 12 10-20-14 34 GP GRAVELLY SAMD, 20-30% COARSE TO FINE GRAVEL, n;v SANDSTONE F'BAGMEHTS -(7") TO 1-1/2 IN, AKGULAJl TO ROUNDED, COARSE TO FINE SAND, 5-10% NOMPLASTIC - FINES, TliCE IRON STAINING, GRAY, --- BLOWS/INCH: 2-2-2-2-2-2/l-3-3-J-5-5/3-4-2-2-1-2 -- -
35 -s 13 19-18-12 30 GP SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED, HosnY COARSE WEATHERED s~ -. STONE AND SHALE, lli IN MAXIKIJK, AHGULAA (SOME ROUNDED), 15-20% COARSE TO - (4") -FINE SAND, LESS THAH 5% NONPLASTIC FINF.S, TRACE IRON STAINING, GRAY. -- BLOWS/INCH: 4-4-2-4-2-3/4-3-2-3-3-3/2-2-2-2-2-2 -- ---, -- 14 21-10-6 16 GP SANDY Gli.V!L, COARSE TO FINE, :ROl.lHDED, CONTAINS Sc»m WEAnt:ERED SANDSTONE -(8") AND SHALE FRAGMENTS TO 1 IN MAXIMUM, 20-30% COARSE TO FINE SAND, TRACE - NONPLASTIC FIN!S, GRAY, --- BLOWS/INCH: 4-3-5-3-3-3/2-2-2-l-2-l/l-l-l-l-l-l ---

643.0 ,o- - -s 15 9-11-9 20 "" GRAVEL, WELL GRADED, COARSE TO FINE, FEW FRAGMEN'TS TO lli IN, AHGULAA TO -- (9") ROUNDED, 10-15% COARSE tO FINE SAND, GRAY, - BLOWS/INCH: 2-2-l-l-2-1/2-2-1-2-2-2/2-l-l-2-l-2 ----- --- s 16 25-10-9 19 GW TOP 6 IN: SANDY GRAVEL, COARSE TO FINE, ANGULAA, CONTAINS SANDSTONE -. (ll") SP FRAGMENTS TO 1~ IN MAXIMUM, 30-35% COARSE TO FINE SAHD, GRAY, --- BOTTOM 5 IN: SAND, POORLY GRADED, 5-10% COARSE TO FINE GRAVEL, ROUNDED, -- COAASE SAND, GRAY, -
" BLOWS/INCH: S-4-7-4-2-3/2-2-2-2-l-l/2-l-2-l-l-2 

NOTE: ,011 BOR..O s,_.,, AND A STONE f. WEBSTER ENG. CORP, IAPPIIOVED I .~E BORING NO. I SHEET 
LEGDll N'o. SEE SHEET L SK[TCM No. 122'1-GSX-247B I-~~ 9, ~ EOS-.5 2 0, 3 



BORING NO. .s..l,_ 

SHEET J OF 3 

SITE 
BEAVER VALLF.Y POio/ER STATION-UNIT 2, SHIPPINGPORT, PA. 

J.O. NO . 12241.00 
... 

z ~ E E ~ ;; $ :z:- .. .. a: Q- ,_ ,_ 
-' "' -' "' Q z- ~~ ., a: a .. ,_ ,_ .. "" .... o. m ,_ :, SAMPLE DESCRIPTION j t:j :t >- "' ,. ~o~ om "" "' .. -' lli~ "' ... Q .. < ,_ <:, 

-' " ., :i! 
-' - "' "' z m "' "' "' a: 

45 s 17 30-15-7 22 GP SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE FRAGMENTS, - (9") FEW TO 1-1/2 IN MAXIMUM, WEATHERED, SOFT, 30-401 COARSE TO FINE SAND, -- TRACE IROM STAINING, BROWM AND CRAY. --- -- -
1B 60 60 -- NO RECOVERY. -- l" l" --- (O") -- s 19 69-26-90 116 GP SIMII.All TO S-17, DARK GRAY SHALE AT BOTTOM, SOFT. -- (14") -

633.0 so -- --= 20 100 100 -- SHALE, SOFT, DARK CRAY. -- r J" -- -BOTTOM OF BORIMG AT 51 FT J IN -- ELEVAT!ON 63l.75 - -- -- -- -- -- . 
- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: FOR BORING SIMM.ARY ANO A STONE E. WEBSTER ENG. CORP. IAPPROVEO I /'l}l BORING NO. I SHEET 
LfGENll N'O. SEE SHEET I. SKETCH NO. l2241-GSK-247C 'J;p,J. ~ 'BL- EOS-S J o, 3 



SITE B!AVER VALLEY POWER STATION-UNIT 2 J.0. NO. 12241 BORING NO. EOS-6 

COORDINATES N3848 E6173 GRDl.ND ELEV. (I) 745.l SHEET ...LOF 3 

INCLINATION Vtl!T!CAL BEARING INSPECTOR J ,w. MCCOY 

DATE : START/ Fl NISH 6lBla2 I tH8lB2 CONTRACTOR / DRILLER EGER/JARVIS 
NOT 

STATIC GROUNDWATER DEPTH/ DATERECORDEil>TI / tit. DRILL RIG TYPE CHE-45 

DEPTH TO BEDROCK 48.1 IFTI TOTAL DEPTH DRILLED 48.l l~TI 
METHODS: 3-1/B IN ROLLER BIT TO ADVANCE HOLE, 3 IN O.D, SPLIT SPOON TO CLEAN Out, 4 IN I.D. 

DRILLING SOL CASING, WATER. 

SAMPLING SOL 2 IN O.D. SPLIT SPOON 

DRILLING ROCK 

SPECl4L TESTING OR INSTRUMENTATION 2 FT NORTON POROUS fIEZCJHETER INSTALLED WITH TIP AT EL 710.1 

COMMENTS 

~~ !:: - $ i :I: ;: .. z~ "' "' 0: -~,. 8s - .. .. "' it .J"' 
; ti i:i "' II ~ ' 0: .. !!I SAMPLE DESCRIPTION " ,. .... > ·~ ..... 0~ C ,- C:, .J z 8 ti,. 
.J- ., ., z .... .. "' ., 

0: 

745.l 0 - s 1 1-3-3 ' - TOPSOIL, SILT, LESS TH.AN 5% FINE SAND, 1,5 IN SANDSTONE FRAGMENT AT TIP, -- (6") DARK BROWN. --- --- -- s 2 4-4-6 10 CL SANDY CUY, MODERATELY PLASTIC, STIFF, 12% COARSE TO FIKE GRAVEL SIZED -- (18") SANDSTON!, SHALE AND C:OAL F'llAC!imNTS, ANGULAR, 22% COARSE TO FINE SAND, --- BROWN, MOTTLED WITH YELLo,,1 BROWN AKD GRAY, --- -- s 3 4-7-8 15 CL SIMILAJl TO S-2. -s- (18") --- --- -- s 4 6-8-B 16 CL SlMILAJl TO S-2. -- (18") -- - ----- -- s 5 6-6-8 14 CL SIMILAR TO S-2. -- (11") --- -
735.1 10 - - -- s ' 4-5-5 10 CL SILTY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL COARSE SAND AND COAL -- (18") FRAGMENTS, HOIST, BRCWN, -ct/ SILTY CLAY, SLIGHTLY PLASTIC, 4% VERY FIKE SAND, BROIJN. --- ML -s 7 3-2-3 / -- (14'"} ML TOP 4 IN: SANnY SILT, NONPLASTIC TD SLIGHTLY PLASTIC, 15-20~ Fl!iE SAND, -- WET, BROWN. -

OP KIDDLE 6 IN: SANDY GRAVEL, COARSE ·ro FINE GRAVEL SIZED SANDSTONE AND SHALE-
-,-- 8 6-8-5 13 

FRAGMENTS, l Iii HAXIHUH, ANGULAR TO ROUNDED, 20-30% COARSE TO FIKE SAND, _ - (14 ") 5-81. NONPLASTIC FINES, BROWN, CRAY. -15 SP BOTTOM 4 IN; SILTY SAND, UNIFORM, FINE, 10-15% NONPLASTIC FIKES, BROWN. 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2. -i-GROUND WATER LEVEL US•SHELBY TUBE BORING LOG 
!. EILOWS REQUIRED TO DRIVE UC-OSTERBERG ., z"o.0. SAMPLE SPOON e" OR 

"' DISTANCE. SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 .. 1401b. HAIAIER ,ALLING 30~ 0 
•· I ) INCHES o, SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHl~~ING~ORT, PENNSYLVANIA .... &. STD. PENETRATION RESISTANCE 
0 BLOW9/FT, 
z 6. UNIFIED SOIL CLASSIFICATION £ STONE E. WEBSTER ENG. CORP. "' SYSTEM. 
"' 7. SAMPLE TYPE1 

SKETCH No. 12241-GSK-248A 

"' ~ S•SPLIT BARREL SAMPLE APPROVED ' DATE - Na !SHEET ':,:,J;,"1 .. ;, ,., ~ EOS-6 I o, 3 



■ 

BORING~. !2!;L 

SHEET 2 OF 3 

SITE BEAVER VAI.Lf.Y POWER STATION-UNIT . ' SHIPPINGPORT, PA, J.O. NO. L22H.00 

E E c ~ § z "' :c - '" '" .. .; 
II - ...... .J '" .J '" 

Q z- g; a "' .. 0 '" It .. .. '" .... .. '" .. :, SAMPLE DESCRIPTION '" .. ,. .... ~o~ 0'" ,. '" '" '" ..... .. :, .. .J ~2 
'" .. 0 .. .J tl "' .. "' "'z ,. ,.. 
d - '" .. "' 

15 .L 8 --~ . 
s 9 3-4-5 9 SP TOP 6 IN: SIHIUR TO s~e, BOTTOM 4 IM. . ( 17") SP BOTTOM 11 IN: SAND, COARSE TO FINE, HOSTLY MEDIUM TO FlNE, 7-8% NONPLASTIC .. . F!NES, BROWN, CONTAINS OCCASIONAL POCKET OF SILTY CLAY, HODERATELY . 

PLASTIC, BROWN, --'---- . . s 10 5-6-7 13 SP SAND, POORLY GRADED, 5-7% FINE GRAVEL, ROUNDED, MEDIUM TO FINE SAND, . 
. (15") 7-12 % NONPLASTIC FINES, MOIST, BROW'N. . 
. '---- . 

725.1 20 -- s l 4-3-5 ' SP TOP 2 IN: SIMIL\11. TO S-10, . 
- (15") ML BOTTOM 13 IN: SILT, NONPLASTIC, TRACE FlNE GRAVEL SIZED SANDSTONE AND . 

COAL, SOME LENSES OF SANDY SILT, MOIST, BROWN. -- --- . 
- s 2 4-6-9 15 Ml. SILT, NOMPLASTIC, TRACE FINE SANO, lJET, BROWN. -- (18") --- ----- s 13 4-3-4 7 ML· LAYERED SILT AND SILTY FINE SAND, TRACE FINE GRAVEL SIZED ROCK FRAGMENTS , _ 

25 -
(18") SM NONPLASTIC FINES, WET, BROWN. --- . -~ . . s 14 2-3-4 7 CL SILTY CLAY-CLAYEY SILT, SLIGHTLY TO MODERATELY PLASTlC, 1% VERY FINE 
(18") SAND, BROWN. 

. 
. . 
-~ -
·'s- 15 2-2-2 4 SM SILTY S.AND, UNIFORMLY GRADED, FINE, TRACE COARSE SAND, 20-25% NOMPLASTIC . 
- (10") TO SLIGHTLY PLASTIC FINES, W'ET, BIi.OWN. --. / TOP 11 IN: SAND, UNIFOJI.MLY GRADED, FINE, 5-7% NONl'l.A.STIC FINES, lorET, BROW'N.• SP 

GP BOTTOM 7 IN--;--g-ANDY GRAVEL, COARSE TO FINE, ANGULAJ. TO ROUNDED, FEW • 
715.1 JO-~ SANDSTONE FRAGMENTS TO 1.5 IN, SOME COAL, 20-301 COARSE TO FlNE SAND, 5:t -

s 16 3-7-5 12 - (18") SLIGHTLY PLASTIC FINES, TRACE IRON STAINING, BROWN, ORANGE. . -- / -
SM TOP 10 IN: SILTY SAND, 5-10% COARSE TO FINE GRAVEL SIZED COAL FRAGMENTS . 

TO l IN, FINE SAND, 15-20% NONPI.ASTIC FINES, -- rn, -
s 17 5-4-4 8 CP• BOTTOM 8 IN: SANDY GRAVEL, COARSE TO FlNE GRAVEL, ANGUUR TO ROUNDED, - GW SANDSTONE FRAGMEH'TS TO l IN, 15-2G? COARSE TO FlNE SAND, LESS THAN 5% -

·• 
(18") NONPLASTIC FINES, BROWN. --

SP· SILTY SAND, FIKE, TRACE FIKE GRAVEL AND COAL FilAGMENTS, 10-15% NONPLASTIC ---- s 18 4-5-5 10 SM FINES, SANDSTONE FRAGMENTS AT BOTTOM, 

~ 
-

35- (18") // TOP 13 IN:SJJilLAR to S-18. -
CP BOTTOM 5 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE -. L-.. FRAGMENTS TO 1 IN MAXIMU!-1, ANGUUR TO ROUNDED, 15-20% COARSE TO FINE -s 19 7-8-11 . 19 SAND, TRACE IRON STAINING, BROWN, GRAY, BLACK • -(18") i/ 
~ . 
SP GRAVELLY SAND, 25-35% COARSE TO FINE GRAVEL SIZED SANDSTONE SHALE AND -

COAL, ANGULAR TO ROUNDED, HEDil.J'H. TO FINE SAND, 5-10% NOMPLASTIC FINES, -. '---- 81 TRACE IRON, BROWN, GRAY, -s 20 49-81 . ~ ¥ 2" ~ -GP TOP 13 IN: SANDY GRAVEL, COARSE TO FINE, ROut-'.DED, SOME BROKEN SANDSTONE -. s 21 26-34-17 51 AND SHALE, 20-30% COARSE TO FINE SAND, LESS THAN SY, ~OMPLASTIC FINES, TRACF:._ 

40- (18") COAL, BROW'N, GRAY, ORANGE BROWN. 
705.1 GP HUTTOH 5 IN:~ BROWN SANDSTONE PRAGMENTS TO 1.5 lN,SAMPLED COBBLE, --~ GRAY. ----- s 22 20-16-103 119 GM TOP 12 IN: SILTY GRAVEL, COARSE TO FINE GRAV?l, MOSTLY COARSE TO l IN, -(18") ANGULAP.., 25-30:t COARSE TO FINE SAND, 15-20% SLIGHTLY PLASTIC FIKES, WET, -. BROW'N. - - GP BOTTOM 6 IN: SANDSTONE FRAGMENTS, SAMPLED COBBLE, -

BLOWS/INCH: 3-3-2-4-4-4/2-2-l-2-3-6/5-4-30-34-18-12 --. 
- s 23 33-107-33 140 CP SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS , SOME COAL, _ 

(11 ") 1.5 IN MAXIMUH, 20-25% COARSt TO MEDIUM SAND, 5-10:t SLIGHTLY PLASTIC -45 • - FINES, TRACE MICA, TRACE IRON STAINS, BROl,IN, GRAY, ORANGE. 

NOTE: ~CII 9CIIWG ~ARY AND £ STONE s. WEBSTER ENG. CORP. !APPROVED I DATE BORN'.i NO., SHEET 
LEGeNl N"O SEE SHEET I. SKETCH No. 12241-csx-248, J'j,,;I •l-4'- EOS-6 2 OF :J 



BORING NO. .e:L. 
SHEET 3 OF...l.._ 

SITE BEAVER \'ALLEY POWER StATION-tlNIT 2, SHIPPINGPORT, PA, J.O. NO. 12241.00 

~ E ;;; !'. § z => ,.- w w "' .; 
g- ,_ ,_ i~ ..JW 0 z- ~a ,_ ,_ ..... ., m ., a: 0 ,; SAMPLE DESCRIPTION j~ '"'" "'► :,,:1 ~o~ 01 

""' 
.. ,_ .. :, !!i ► w ... ., U>Z ..J f.l _, _ m a: ., 

"' 

., - ' 24 36-28-41 " OP SIMILAR. TO S-22, TOP, -- (lJ") --- -- ' 25 21-71-~ 174 GP TOP 5 IN~ SIMILAR. TO S-22, TOP. -- 15" 75" KIDDLE 2 IN: SANDSTONE FRAGMENTS, SOFT, GRAY. -- (11") BOTTC'.ti ii IN: COAL FRAGMENTS • -- -- -- -- -- BOTI'OM OF RORING AT 48,l FT -ELEVATION 697.0 Fr - -. -- -- -- . 
- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
·• -- . 
- -- -- -- -- -- -- -- -- -- -- ---- -- -- --- --- -- --- -- --

NOTE: ~OR 90RI\IG SUIAIAAY ANO £ STONE E. WEBSTER ENG. CORP. IAPPRO\IED I /:STE BDRING NO. I SH[[T 
LEGEKI N'O. SEE BH!ET L SKETCH No. 12241-CSK-248C ~Al o/) 191.- EOS-6 3 0, 3 



BORING t«3. EOS-7 
SITE BEAVER VALLEY POW!R STATION-UNIT 2 J.O. NO. 122lil ---
COORDINATES NJ8l~ t61Li.Q GRCUID ELEV. (I) 7.59. 9 SHEET .J...OF_z _ 

INCLINATION VERTICAL BEARING 
,, 

INSPECTOR J'W McCOY 

DATE : START/ FINISH 6tJ,~i I 6/J/82 CONTRACTOR/ DRILLER EGER/JARVIS 
HOT RECO~lD -STATIC GROUNDWATER DEPTH/ DATE ' / DRILL RIG TYPE CME '5 

DEPTH TO BEDROCK 44.5 l'Tl TOTAL DEPTH DRILLED 45.0 "Tl 

METHODS: 
DRILLING SOIL J 1La IN ROLLER BIT TO ADVANCE HOLE 1 J IN O.D. SPLIT SPOON TO CLE.AN 01.JT 

SAMPLING SOL 2 IN 0,0, SPLIT SPOON 

DRILLING ROCK 
SPECIAL TESTING OR INSTRUMENTATION 2 FT POROUS STONE PIEZOHETER, INSTALLtD WITH TIP AT EL, 716.9 

COMMENTS BORING ADVA.~CED WtTHOtrl' ~ATER, DID NOT ENCOUNTER ANY GROUNDWATER. 

z2 ~ - i $ :,: ;:: .. if 2~ "' "" "' -! ► z-:;: "' ... "' '' 
..... 

,- "' .... ; ~ffi ,- !':l ai SAMPLE DESCRIPTION ,,.. "'"' ,. ► ..... O!t. .. ,- .. " Oz> .. ;;/ 5 ► ... - ., ., z m • § " > 
"' 

., 
a: 

759.9 0 - s l 4-7-9 IRON STAINS,-16 - FILL, SLAG AND SILTY GRAVEL, COAll.SE TO FINE, TRACE ROOTS AND - ( S") GRAY. --- --- -- s 2 4-7-6 l3 ML GRAVELLY SILT, SLIGHTLY PLASTIC, 10-15% COARSE TO FINE GRAVEL SIZED -- {U"} WEATHERED SANDSTONE AND SHALE, ROUNDED TO SUBANCUUJI., l5-Z0% COARSE --- TO FINE SAND• SOME ROOTS SLIGHTLY MOIST, GRAY. -_,__ ~Lfu, TOP 8 IN: GRAVELLY SILT-GRAVELLY CLAY, SLIGHTLY TO MODERATELY PLASTIC, -- 20-30% COAllSE TO FINE GRAVEL, SOHE. WOOD FRAGMENTS, GRAY AND BROWN. -s J 6-5-6 11 s - (18"} - BOTTOM 10: COAL AND SHALE FRAGMENTS, WIDELY GRADED, COARSE TO FINE -
•I-- GRAVEL AND SAND SIZED FRAGMENTS, TRACE IRON STAINING. --- -- SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, CONTAINS FEW LAYERS -- s 4 7-6-5 ll CL OF COAL FRAGHENTS AND SANDSTONE FRAGMENTS TO 1.5 IN tiAXIMU!i, FEW RED 

-- (16") SHALE FRAGEMENTS, 7-10% COARSE TO FINE SAND, VERY SLIGHTLY MOIST, BROWN . .: 
_,__ -- s s 4-7-6 ll CL SIMlLAll TO 5-4, MOTTLED SROWN AND ORANGE. -- ( l6") -
•I-- -

749. 9 10 - 1-- -- s 6 3-5-8 13 CL SIMILAR TO S-4, CONTAINED l IN THICK LAYER OF SILTY CLAY WITHOUT COARSE -- (13") FRACTION, MOTTLED GRAY AND BROWN, -_,__ --- -- SANDY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL FPIE GRAVEL SIZED 
s 7 7-8-8 16 CL SANDSTONE PARTICLE, 15-20% COARSE TO FINE SANO, SOME HINOR IRON -- (16") STAINING, SLIGHTLY HOIST, BROWN. --- --- -- s 8 4-7-7 14 CL SANDY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, 10-15% FINE GRAVEL -15 ( 13") TO 3/4 IN MAXIMUM, ANGULAR, 15-20% COARSE TO FINE SAND, BROWN. 

I. DATUM 19 MEAN SEA LEVEL UNDISTURBED SAMPLES 
2. ~GROUND WATER LEVIL US-SHELBY TUBE BORING LOG 
3, BLOWS ft'[QUIRED TO DRIVE UC-OSTERBERG ., z"O.D. SAMPLE SPOON 6" Oft 8. SAMPLE CONTAINS PIECES OF ... DISTANCE SHOWN USING ... 1401b. HAMMER ,ALLING !O". 

SANDSTONE 1,5 IN DIAMETER BEAVER VALLEY POWER STATI0"-1 UNIT·2 
0 4. ( ) INCHES OF SAMPLE 

AND 1/B IN THICK,INDICATING DUQUESNE LIGHT COMPANY z SAl'IPLER PENETRATED COSBLE 
RECOVERY. OR BOUl.OER • TYP!CAL OF SHIPPlNGPORT, PENNSYLVANIA .... ~. STD. PEN[TRATION RESISTANCE THIS H.ATERIAL. 

Q BLOWS/FT. 
z 6, UNIFIED SOIL CLASSIFICATION A STONE !, WEBSTER ENG. CORP . ... SYSTEM. 
"' 7. SAMPLE TYPE: SKETCH No. 1,,- -"-··-- -... 
..J S-SPL!T BARREL SAMPLE APPROVED I DATt ll<RIG NO. ,SHEET 

~ qi,)-... EOS-7 I OF 2 



BORING NO. EOS-7 -
SHEET 2 OF-=--

SITE BEAVER VALLEY POIJER STATION-UNIT 2, SHIPPINGPORT, PA, J.O. NO. 122.1, l, 00 

N E e ~ - le 
z "' :z: - '" '" 0: 

., 
11- I- I- ..J "' ..J "' " z- g; ij I- .. .. .. .. .. 11 0: 0 "' SAMPLE DESCRIPTION .. '" .. :, ogi ,~ '" "' ,. >- ~! 00~ I~ '" ... "!:. .. ,_ 

..J t.: l!i >-"' "'z ... - .. 0: "' '" 

15 .,....L 8 -.,..._ . 
- s ' 6-6-6 12 CL TOP 10 IN: SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, 15-20% . 
- ( 14") COARSE TO nNE GRAVEL SIZED SANDSTONE AND SHALE FllAGMENTS TO 1.5 IN -MAXIMUH, FEW COAL FRAGMENTS, ORANGE, BllO\JN AHO GRAY. -

"" 
CL BOTTOM 4 IN: SILTY CLAY, MEDIUM STIFF, MODERATELY PLASTIC, TRACE FINE _,__ 

,SAND, HOIST, BROWN, (SIMILAR TO ABOVE B11r WITHOUT COARSE FRACTION). -- - -s 10 19-17-12 29 GP SANDY GRAVEL, POORLY GRADED, COARSE GRAVEL SIZED SANDSTONE FRAGMENTS, . (7") HOSTLY 1.5 IN, 20-25% COAltS! TO FINE SAND, MOSTLY COARSE TO MEDIUM, -
5% NONPUSTIC FINES, BROWN. (CONTAINED LAYER OF SOFT CLAYEY SILT AT -

7 39. 9 20 "'-.. - TOP OF SAMPLE), (SEE NOTE B). -. s 11 4-15-17 32 SP TOP 10 IN: SILTY SAND, SLIGHTLY PLASTIC, 15-20% COARSE TO FINE GRAVEL . . (14") SIZED SANDSTONE AND SHALE FllAGMENTS, FEW TO l IN MAXIMUM, ANGULAR, . 
15-20% SLIGHTLY PLASTIC FINES, TRACE COAL, BROWN, . 

- "'- GP BOTTOM 4: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS, -
- 30-40% COAiSE TO FINE SAND, 51. NONPLASTIC FINES, LIGHT GRAY. - s 12 99-10-8 18 SP TOP 5 IN: SIMILAR TO S-111 TOP. -_,_ (10") GP BOTTOM 5 IN: SANDY GRAVEL, COAJ.SE TO FINE GRAVEL SIZED SANDSTONE -

FRAGMENTS TO l IN MAXIMUM, 20-30t COARSE TO FINE SAND, St NONPU.STIC -- - FINES, TAN. (SAMPLED COBBLE?), --s . 13 9-.59-26 " GP LAYERED SANDY GRAVEL AND SANDY CLAYEY SILT, SANDY GRAVEL, COARSE TO FINE _ ,, -- (10") GRAVEL SIZED SANDSTONE FRAGMENTS TO 1,5 IN, ANGULAR, 30-40t COARSE TO -FINE SAND, LESS THAN .5% NONPLASTIC FINES, TAN (SAMPLED COBBLE), 

......... HI. CLAYEY SILT, SLIGHTLY TO MODERATELY PLASTIC, SOFT, 10-15% COARSE TO FlNE • . GRAVEL, ANGULAR, BRO\JN • -- s 14 6-7-10 17 GP TOP 6 IN: SANDY GRAVEL, COARSE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1.5 --- (14") IN MAXIMUM, 20-251 COARSE TO FINE SAND, LIGHT GRAY. ~ 

HI. BOTrOM 8 IN: GRAVELLY SILT, SLIGHTLY PUSTIC, 12-1.5% COARSE TO FINE _ 

" 
GRAVEL SIZED SANDSTONE, SHALE AND COAL FRAGMENTS, 1 . .5 IN FRAGMENT AT TIP, - LESS THAN .5% FINE SAND, TRACE IRON STAINS, BROWN. -- s 15 9-9-11 20 GP SANDY GRAVEL, WIDELY GRADED, COARSE TO FINE GRAVEL, MOSTLY COARSE TO 1 IN,--- (12") ANGULAR TO SUBROUNDED SANDSTONE, 20% coil.SE TO FINE SAND, 15-20% --- NONSLIGHTI.Y PLASTIC FINES, BROWN. -

729. 9 JO - s 16 8-9-B 17 GP SIMILAR TO S-1.5. -- (12") -_,__ -
·'-- -. s 17 7-14-14 28 GP SIMILAR TO 5-1.5, SAMPLED COBBLE, SOME FRAGMENTS ROUGHLY THE DIAMETER OF -- (12") SAMPLER. -
·• ,-- BLOWS/INCH: l-l-l-l-l-2/l-l-2-l-4-5/4-1-3-2-2-2 --- -SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE F'RAGM!NTS TO 1,5 IN -. s 18 12-14-11 25 GP MAXIMUM, 15-20% COARSE TO FlNE SAND, 7% NONPLASTIC FINES, CRAY. SOME . (14") POCXETS OF SILTY FINE SAND, BROWN • -

35 BL°"1S/INCll: 2-l-2-3-2-2/l-3-3-3-2-2/2-2-2-2-2-l -·- -. s 19 10-9-13 22 SP GRAVELLY SAND, 15-25% COARSE TO FINE GRAVEL, ANGULAR TO ROUNDED, FEW -. ( 12") SANDSTONE FRAGMENTS TO 1,5 IN, FINE SANU, LESS THAN 5% NONPLASTIC FINES, -BROWN. -- BLOWS/ INCH: 2-1-2-1-2-2/1-2-1-2-2-112-1-2-4-2-2 --- SP TOP 3 IN: SAND, UNIFORM, FINE, LESS THAN 5% NONPLA.STIC FINES, BRO\JN, -- s 20 4-7-25 J2 SP MIDDLE 10 IN: SAND, UNIFORM, MEDIUM TO FINE, TRACE FINE GRAVEL, COAL -. (14") FRAGMENTS, IRON STAINING, BROWN . --- GP BOTTOM l IN: SANDSTONE FRAGMlNTS. --- -
7l9, 9 40 - SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE FllAGMENTS -s 21 32-24-24 48 GP TO 1,5 IN MAXIMUM, 20-2~% COARSE TO FINE SAND, LESS THAN 5% NONPLASTIC - (14") FINES, TRACE COAL AND IRON STAINING, LIGHT GRAY AND BRO\JN. SANDSTONE --'-- FRAGMENT AT TIP. BLOWS/INCH: )-7-3-5-4-10/6-3-4-5-3-3/3-4-3-4-5-5 --:::c 22 100/ .5" lQQ. SP GRAVELLY SAND, POORLY GRADED, 15-20% COARSE TO FINE GRAVEL TO l IN -- 5" t-lAXI!iUM, ANGULAR, COARSE TO FINE SAND, HOSTLY MEDIUM TO FIN!, 10-12% -- NON TO SLIGHTLY PUSTIC FINES, HOIST, BRO\JN. -- s 2J 47-22-)0 52 SANDY GRAVEL, SIMILAR TO S-15, AT 7 IN. FROM TOP - 2 IN. THICK SEAM or -.- ( 17") FINE SAND, 15-20% NONPLASTIC FINES, HOIST, BRO\JN, --- . 

• s 24 27-135 135 REFUSAL/NO RECOVERY. END OF BORING AT 45 Pr. EL. 714. 9 -45 (O'') ~ 

NOTE: FOR IIQRtjG ~y AND A STONE f. WEBSTER ENG. CORP. !~ED I ,}~ BORNl NO. I SHEET 
LEGEN> N=Q S£E S~ET I. SKETCH No.12241-GsK-249B • 9 1 -~~_, ' OF ' 



SITE BEAVER VALLEY POWER STATION-UNIT 2 J.O. NO. 12.'.!t..l BORING NO. ~ 

COORDINATES N3814.6 E6136. 2 GROl.tlO ELEV. (I) 759.6FT. SHEET ...LOF_2 _ 

INCLINATION VERTicAi BEARING NA INSPECTOR J.IJ. ~cCOY 

DATE : START I FINISH 6/)/62 I 6/)/82 CONTRACTOR I DRILLER EGER/JARVIS 

STATIC GROUNDWATER DEPTH /DATE NA (HI/ DRILL RIG TYPE CHE '5 

DEPTH TO BEDROCK NA ,n1 TOTAL DEPTH DRILLED 24.S !HJ 

METHODS: 
DRILLING SOIL J l/8 IN O,D, ROLLER BIT TO ADVANCE HOLE 1 3 IN O.D, SPLIT SPOOE TO ~,1Ui Ql!I 

SAMPLING SOL 2 IN 0,0, SPLIT SPOON AND 3 IN O.D. SHELBY TUBE 

DRILLING ROCK 
SPECIAL TESTING QR INSTRUMENTATION 2 FT NORTON POROUS PIEZOMETER INSTALLED WITH TIP ATE~. 7~8.1 

COMMENTS DRILLED 5 FT NORTHWEST OF EOS-7 

~i !: - -$ $ :,:;:; "' .... ., w - ... I;: "' ..I"' ..I"' - ! ,. z- .. ..I ... "' .... .. ., I c3 ffi .. a, SAMPLE DESCRIPTION ;I!"' "'"' " ► " " ... :, ..... 0~ CI- C :, 0 z ~ li l!i,. ... - ., ., z ~ < u 
"' .. ., .. 

759.6 0 • -. -. -. NO SAMPLES TO 7 FT, -- -- -. -- -. -
5 - -. -. -. -·- -- -• us 1 05") -. --- -- -

749. 6 10 - us 2 (25, S") -- -
·>-- -
- s l 1D-7-6 13 cl/ SANDY CLAY-SANDY SILT, SLIGHTLY PLASTIC, STIFF, 20-25% COARSE TO FINE -- (13") <L SAND, 10% FINE GRAVEL TO 1/4 IN, MOIST, BROWN. --- -
•t-- -
- s 2 5-7- 7 1' CL SANDY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, 10% FINE GRAVEL, -- ( 10") OCCASIONAL COARSE GRAVEL TO 1 IN, 20% COARSE TO FINE SAND, liOlST --t-- B~WN. ' -15 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2. ,&.GROUND WATER LEVEL US-SHELBY TUBE BORING LOG 
5. BLOWS RIEQUIREO TO DRIVE UO-OSTERBERG ., 2110.D. SAMPLE SPOON 611 OR 

"' DISTANCE SHOWN USING BEAVER VALLEY f'OWER STATlflN UNIT·2 .. 1401b. HAMUE.R FALLING 30"'. 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMP,.NY z 
RECOVERY. SHIPPlNGPORT, PENNSYLVANIA -- 5. STD. PENETRATION RESISTANCE 

0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSIFICATION £ STONE 6. WEBSTER ENG. CORP. "' SYSTEM. 
"' 7. SAMPLE TYPE: SKETCH No. 12241-GSK-ZSOA 

"' ..J S-SPLIT BARREL SAMPLE APPROVED I DATE - HO. ISHEET -=/I ~1Ai~ EOS-7A I o, 2 



BORING NO. •~ 
SHEET 2 OF..,__ 

s IT E ....:':::'.::AV;_E:;;R:....:V;;AL:;;L;.;E;;Y_P;.O:;;W;.:E:;:R_S:.T;;A:.:T.:.I =o•::.-..:":::".:.IT:....:'..:·...:.' H:;:I;.P_P_I N_G_P_o_R_T,;,' _,_A_. ____ _ J.O. NO . ....:1;.22;.'..:1_·.;.00;... _____ _ 

::i £ -~ :c- "' 11- I- I- i~ I- I- .. "' 
' tj "' "' " ► Cl"- .. I-"' .. ., .... -"' 

15 - s ------ s ------ s 
739,6 20------ s -

--- s -------------------
·• -----------------------

"' 0: .... "' .... 
" " .. ::, ., z 

3 

4 

' 

;;; ~ -., 
Cl z-I a: ~ "" I- ::, oo, 8; ~ .... u .. "' 0: 

5-6-9 
(13") 15 

4-6-6 12 
(16") 

11-15-14 29 
(13") 

g 

~i 
l!i ► ., 

CL 

CL 

lO. 

GP 

SAMPLE DESCRIPTION 

SIMILAR TO 5-2, 20-30% COAllSE TO FIKE GRAVEL TO 1 IN. 

TOP 13 IN: SILTY CLAY, MODERATELY PLASTIC, MEDIUM STIFF, MOTTLED GRAY 
AND BROWN. 
BOTTON 3 IN: SILT, LOOSE, TR.ACE FINE SAND, WET, BROliiN. 

~ANDY GRAVEL, WEATHERED SANDSTONE FRAGMENTS TO 1 IN MAXIMUM, 25-30% 
COARSE TO FINE SANO, MOSTLY MEDIUM FINE, 5-10% NONPLASTIC FINES, TR.ACE 
COAL AND IRON STAINING, BROWN AND GRAY. 

6 20-20-8 28 GP GRAVEL, COARSE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1. 5 IN MAXIMUM, 

7 

(18") LIGHT GRAY. CONTAINS POCKETS OF SANDY SILT, 10-15:Z: FINE SAND, VF.RY 
MOIST, BROWN, 

8-11-18 
(13") 

29 GP SIMILAR TO S-6. 

BOTTON OF BORING AT 24,5 FT 
ELEVATION 735 .1 Fl' 

NOT£: FOR B()RNG "--AR't' /,MD 
L£llEII) N'O. SH 9Ht:ET I. 

,,,. STONE E,, WEBSTER ENG, CORP, !APPROVED I oAn 
.et.SKETCH N0,12241-GSK-2506 I ':lil:>,., q/~~ 

IORNG NO. ISHEET 
EOS-7A 2 OF 2 

-. . 
---. 
----------------------------------------------------



SITE BEAVER I/ALLEY POWER STATION-U?i'IT 2 J.O. NO 12241 
BORING NO. ~ 

COORDINATES N3944 ?6185 . GROUND ELEV. (I) 732. 7 SHEET ..LOF J 

INCLINATION VERTICAL BEARING NA INSPECTOR J,W, MCCOY 

DATE : START/ Fl NISH 5-19-82 I 5/20/82 
NOT 

CONTRACTOR / DRILLER EGER DRILLING/JARVIS 

STATIC GROUNDWATER DEPTH /DATE"'C0RDEDl>TI / DRILL RIG TYPE 00: 45 

DEPTH TO BEDROCK 52,0 'H! TOTAL DEPTH DRILLED 52.0 ll'T! 
METHODS: 

DRILLING soo.. 3-l/8 IN ROLLER BIT, 3-l/4 IN I.U. CASING, DRILLING HUD 

SAMPLING SOL 2.0 IN 0,D, SPLIT SPOON 

DRILLING ROCK 

SPECIAL TESTING OR INSTRUMENTATION NONE 

COMMENTS LOST DRILLING FLUID AT 35,0 AND 40,0 FT 

~i t, - $ lg :c ;: ,. ii "' "'a: -! ► z- .. i5 - I- I. .. .J "' it* I- .. .. .. ~ 'a: .. il., SAMPLE DESCRIPTION '"' "' .. :I ► :I :I C"' I- :, 

"' ... c~ ::l I- .. :, ..J z ~ Bij lil! 
.J -

.. z .. .. u 
"' .. ., 

a: 

7lZ. 7 0 s l Z-5-3 • ""' SANDY SILT, DENSE, SLIGHTLY MOIST, FEW SANDSTONE FRAGMENTS AND ROOTS, . 
(14 .. ) SM GRADING TO SILTY SAND, TRACE FINE GRAVEL, 30-40% N0KPLASTIC FINES, BROWN. : . 

. - -. --- -. s 2 4-4-6 10 Ml SILT, N0HPWTIC TO SLIGHTLY PLASTIC, 0-5% FINE SAND, TRACE ORGANICS, 
(18 .. ) 'FEW SMALL SAND S£AHS, 'olET, l!R0!',JN. . 

- . -- . 
- -s-,-- -- s J 3-4-5 9 Ml TOP 13 IN: SIMILAR TO ABOVE. -(16") SP BOTTOM 3 IN: SAND, FINE, FEW fllilE Gll.AV'EL AND WEATHERED SANDSTONE - FRAGMENTS TO 0.5 IN, 0-5% NONPLASTIC FINES, BROWN. --- -- --- -- s 4 4-4-4 8 SP TOP 13 Ilil: SAND, COARSE TO FINE, MOSTLY COARSE TO MEDIUM, 2-5% FINE 

(16 .. ) GRAVEL, 0-5% NONPUSTIC FINES, BROWN. -- Ml BOTTOM 3 IN: SILT N0KPUSTIC TO SLIGHTLY PLASTIC, BROWN. --- BLOWS/INCH: l-1-1)2-1/2//1-1/Z-1/2-l//1/2-l/Z-l-1 -. -
722. 7 10-~ -5 3-3-4 7 SP TOP 4 IN: SILTY SAND, FtNI!:, TRACE COARSE-MEDIUM SAND, 15-20% N0HPUSTIC . -(14") Fl!ilES, · Mot ST, BROWN. . SP BOTTOM 10 IN: SAND, COARSE TO FINE, MOSTLY COARSE TO HED!UM, TRACE FINE --- GRAVEL, 5% NONPUSTtC FINES, MOIST, BROWN. -. BLDWS/tNCH: 1-1/2-l/3//l/2-1/2-1/2//l-l/2-1/2-l --- -. s 6 6-4-3 7 GW GRAVELLY SAND, WELL GRADED, 20-30% COARSE TO F!NE GRAVEL, HOSTLY MEDIUM 

(18") TO FINE, SUBANGULAR TO ROUNDED, COARSE TO FINE SAND, TRACE NONPLASTlC -. flNES, Tll.ACE COAL, BROWN. --- BL0WS/tNCH: l-l-l-l-1-1//4//1/2-1/Z-l/2 -
15 • -

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
Z . .:,GROUND WATER LEVEL US-SHELBY TUBE BORING LOG 
3. BLOW9 REQUIRID TO DRIVE UO-OSTERBERO 

"' 2110.0. SAMP\.£ SPOON 1 11 OR .. DISTAttel SHOWN USING BEAVER VALLEY POWER STATl011 UNIT·2 .. 1401b. HAMM!" FALLING lef. 0 
•· I ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHIPPINGPORT, PENNSYLVANIA ... :i. STD. PENITRATION RESISTANCE 
Q BLOWS/FT, 
z 6. UNIFIED SOIL CLASSIFICATION £, STONE e, WEBSTER ENG. CORP . .. SYSTEM. ., 

7, SAMPLE TYPE= SKETCH No. 12241-GSK-251A .. APPROVED I DATE ll0IIIIQ NO. l'HE£T ..I S-SPLIT BARREL SAMPLE 
J>b.il ,/,~ EDS-9 J Ofl' 3 



BORING NO, E~ 

SHEET2 OF_.2... 

$ IT E ...:':.::'::":.;' ':::':....;';.:AL:;;L::':.:'..;.;'O;;;W:.:':::•.s::.T;.:A:.:T.:I o:::•::.-..:U;;;N.:I T:....;'c:•..,;;SH::.l:.:P,;,P,;,1 N;,.C;,.P_o_R,;,T.:., .':.:':.:· ----- J.O. NO . ..;;
12
:;

2
:..

4
;,;
1
.·.:

00
:....------

:,: -,- I-.... 
"' "' C .. 

15 --
s 

---
s -----

712,7 20 s -----

8 

9 

- s 10 

----
25 -1---

... S 11 

----
s 12 --

-
702.7 30 

.,. S 13 -
-
.... S 14 -
-

35 S 15 -----

~ ~ 
C 

., "'0 
~o~ 
-' !.l 
'" "' 

4-3-3 
(lB") 

6 

9-11-10 21 
(1B") 

4-3-2 
(16") 

9-10-13 23 
(16") 

SH 

SP 

SP 

cw 

27-17-13 JO CP 
(12") 

5-9-19 2B SP 
( 13") 

SP 

~ SP 

-
11-15-15 30 SM 

(13") 

~ SW 

-
9-7-14 22 SH 
(18") SP 

.........__ 
11-12-15 27 SM 
(1B") GP 

s 16 16-20-25 45 CH -----

SAMPLE DESCRIPTION 

TOP 9 IN; SILTY SAND, 10-15%C0ARSE TO FINE GRAv:E.L, SUBANGUl..Ail TO ROUNDED, • 
COARSE TO FIKE SANDt HOSTLY FINE, 10-15% KONPLASTIC FINES, 
BOTTOM 9 IN: SAND, FINE, 2-6% FINE GRAVEL, 0-5% !WNPLASTIC FINES, TR.ACE • 
COARSE SAND SIZED COAL 'FRAGMENTS, BROWN. '" 
BLC:lo'S/INCH: l-l/2-1/2-1//1/2-1/2-l/2/ /1/2-1/2-1/2 • 

SANDY GRAVEL, WIDELY GRADED, SUBANGULAR TO ANGULAR loi'EATHERED SANDSTONE 
'FRAGMENTS TO 1 IN KAXIMIJK, 25-35% COARSE TO TINE SAND, 5-10% NONPUSTIC 
FINES, TRACE COAL, FEW IRON STAINS, BROWN. 

-. . . 
--GRAVELLY SAND, 20•30Z COARSE TO nNE GRAVEL SIZED SANDSTONE FRAGMENTS, • 

MAXIKUH SlZE 1 IN, ANGULAR TO R0IJNl)E0, COARSE TO FINE SAND, M0SnY FIKE, 
5-10% SLIGHTLY PLASTIC FINES, TRACE GOAL FRAGMENTS, IRON STAINS AT BOTTOM,• 
WET AT BOTTOM, BR~. • . -
SANDY GRAVEL, WEATHERED SANDSTONE AND SHALE FRAGMENTS TO l IN HAXIKUH, -ANGULAR, 15-25% C0AllSE TO FINE SAND, 2-5% NONPUSTIC FINES, IRON STAINS, • 
MOIST, BROWN AND GRAY. 
BLCliS/INCH: 2-2-l-2·1-1/1-1-2-2-2-2/J-2-2-2-2-2 

. --GRAVEL, WEATHERED SANDSTONE AND LIMESTONE(O FRAGMEN'TS TO 1-1/2 lN. .. 
ANGULAR TO SUBANGIJLAlt, SOME IRON STAINING, 5-10% N0NPUSTIC FINES, TRACE • 
SHALE FRAGMENTS , ORY, BROWN. 
BLOWS/INCH: 2-3-5-4-5-3/3-3-3-J-2-J/3-2-3-2-2-l 

. --TOP 3 IN: SAND, UNIFORM, FINE, TRACE FINE GRAVEL, TRACE N0NPLASTIC 
BRO\ffl, 

FINES, .,. 

MIDDLE 1 IN : SAHE AS ABOVE, DARX BROWN. 
BOTTOM 9 IN: SAND, UNIFORN, FINE, TRACE FINE GRAVEL, ROCK Flt.AGMEN'T AT 
BOTTOM, LICHT BROWN, 
BLOWS/tNCH t 1-2-1/2-1/2/ /l-l-l-2-2-2//)-4-3-3-3-3 

----
TOP 4 IN; SILTY SAND 1 10-15% FINE GRAVEL TO 1/2 IN, ANGULAR TO SUBROUNDED,-
C0ARSE TO FIKE SAND, MOSTLY MEDIUM TO TINE, 25-30% N0NPlASTIC FINES, ORY, -
BRO\ffl, DENSE ANO HAll.D IN NATURAL STATE, PAllTICLES APPEAR WATER-BORNE. _ 
BOTTOM 9 IN: ~• WELL GRADED, COARSE TO FINE, 0-5% FINE GRAVEL, 0-5% _ 
NONPLASTIC TINES, FE)I SANDSTONE FRAGMENTS TO 1 IN MAXIKUH, IRON STAINING, 
BR~. BLOWS/INCi: 2-2-2-1-2-2/3-2-3-J-2-2/3-l-3-3-J-2 -

TOP 15 IN~ SIMILAR TO S-13, TOP 4 IN. 
BOTTOM 3 IN:.§..@_, COARSE TO FINE, MOSTLY COARSE TO MEDIUM, TRACE FINE 
GRAVEL, MOIST, BROWN. 
BLCliS/INCH: 1-2-2-1-2-1 / l-l -l-l-l-2 /1-2-2-3-3-3 

TOP 8 IN: SIMILAR TO S-13, TOP 4 IN 
BOTTcti! 10 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL, 1 IN MAXIKUH, ANGt.rUR 
TO ROIJNl)ED, 15-20% COARSE TO FINE SAND, MOSTLY FINE, 10-15% NONPLASTIC 
FIN'ES, BRO\ffl. 
BLOWS/INCH: 2-2-2-3-2-2/2-2-3-2-2-2/3-2-3-3-2-2 

----
------SILTY GRAVEL, COARSE TO FINE GRAVEL, FEW TO l IN KAXIMUM, ANGULAR TO 

ROUNDED, l IN SANDSTONE FRAGMENTS AT BOTTOM,10-15% COARSE TO FINE SAND, 
HOSTLY FINE, 15-20% N0NPLASTIC FINES, DRY, BROWN (SIMILAR TO S-13, TOP -
4 IN). BLOWS/INCH: 2-2-3·3-3-3/4-3-2-3-3-S/4-3-2-2-7-7 ---692.7 40 --r11 5-5-B 

(8") 
13 ~ SANDY GRAVEL, COARSE TO FINE GRAVEL, FEW TO 1 IN MAXIMUM, ANGULAR TO _ -----

- s 18 

---
45 -

12-19-22 41 
(16") 

GP 

ROUNDED, 15-20% COARSE TO FINE SAND, 0-5% SLIGHTLY PLASTIC FINES, HOIST, _ 
BROWN. 
BLOWS/INCH: l/2-l•l-l-l//l-l-1/2-1-1/ / 1-1-2-2-1-1 -

SANDY GRAVEL, MOSTLY LARGE, WEATHERED SANDSTONE AND SHALE FRAGMENTS TO 
1-1/2 IN, SOME SHALE FRAGMEN'TS, 15-20% COARSE TO FINE SAND, 2-5% 
N0NPLASTIC FINES, MOIST, BROWN, 
BLOWS/INCH: 3-2-2-2-2-l/2-2-2-4-4-5/7-3-3•4-J-2 

------
NOTE: FOR BORING ~y ANO 

L.EGE>I> WO SEE SHE:ET I. 
.t.. STONE E. WEBSTER ENG. CORP. (APPIIOVED I DATE 

.'8. SKETCH No. l2241-CSK-151B I ~If '1/,/4.._ 
BORING NO. ISH![T 

EOS-9 2 OF 3 



BORING tjQ, EOS-9 

SHEET_3_0F_3 __ 

SITE BEAVER VALLEY POWER STATION-UNIT 2, SHIPPINGPORT, PA, J.O. tjQ_ 12241.00 

z~ 
E e ~ .; g 

:,: - "' ... 0: 11- ... ... ... ... ..... .. z- ~i ...... .. .. .. .. "' 0: Q "' SAMPLE ..... ... :, DESCRIPTION ~~ "' ... " ► " " go~ 
~~ ..... .. ::, t!j ► ...... .. ... "' "'z ... lil _, _ .. "' "' ., 

45 s 19 13-9-19 28 GP TOP 4 IN: GRAV!L, SAI4DSTOlilE Fl\AGKENTS TO 1-1/2 IN, SOME SHALE FRAGMENTS, - (11") 5-10% coARSf.roFIHE SI.ND, 5-101 SLIGHTLY PU.STIC FINES, GRAY AND ORANGE. ~ - SP MIDDLE :l l'N: ~. URIFOIX, FlHE, 0-51 MONPLAS'l'lC FINES, WET, BROWN. -
~ 

GP BOTTOM 4 IN: SAMDY GR.AVEL, COARSE TO FIHE GRAVEL SlZED SA1m5TONI AND SHALE -- FRAGMENTS, 5-10% StIGHU,Y PLASTIC F'IHES, WET BIOWN, -BLOWS/INCH: 4-2-2-2-1-2 1-2-2-1-1-212-s-2-s-i-2 - -s 20 45/6" 4S/6' GP SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SAHDSTOME AND SHALE FRAGMENTS, - (5'') ROUNDED TO ANGULAJI., LARGE SAHDSTONE FRAGMENT AT BOTTOM, 10-15% COARSE TO -- FINE SAHD, 2-5% SLIGHTLY Pu\STIC FINES, MOIST, OR.ANGE, BLACK AND BROWN. -- s 21 30-23-20 43 

'""" 
SLOWS/INCH: 8-4-9-6-11-7 -

(10") GP SANDY GRAVEL, sum .. .u TO ABOVE., MAXIMUM PARTICLE SIZE 1-112 IN, 5-7% -
682. 7 50 "'- SLIGHTLY PLASTIC FINES, BROWN. -

-~ s " 15-98/3" 98/j' BLOWS/INCH: 3-4-4-7-7-5/6-3-5-4-3-2/4-3-2-3-3-5 -(6") 
- s - WEATHERED SHALE, 10-15% FINE SAI4D, 10-15% SLIGHTLY PLASTIC TO M!DIUM --- 2J J0/0" " PU.STIC FIKES, ORANGE, 'SUCK, GRAY 'SR.OWN. --- - REn.ISAL -- -- -- -- BOTTOM OF BORING AT 52.0 FT -ELEVATION 680. 7 FT - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -·- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -

NOTE: FOR BORtlG SlMIAR'I' ANO ~ STONE !, WEBSTER ENG. CORP. I APPROVED I DATE IORNl NO. I SHEET 
CEGEICl N'O. SE! SHEET I. SKETCH No. 1224l•G5K•2SlC '2f);,,.,, 9/,,,i,z. EOS-9 3 OF3 



BORING NO. EOS-10 
SITE BEAVER VALLEY POWER STATION-UNIT 2 J.0. NO. 12241 ---
COOROINATES N4097.3 E6L37 .4 GRCUIO ELEV. (I) 720.7 SHEET .J_Of 3 

INCLINATION VERTICAL BEARING NA INSPECTOR J' w. MCCOY 

DATE : START/ FINISH 6/10/82 I 6/11/82 CONTRACTOR/ DRILLER EGER/ JARVIS 

STATIC GROUNDWATER DEPTH/ DATEJ't':!oonm,ri / DRILL RIG TYPE CME 45 

DEPTH TO BEDROCK NA jl'Tl TOTAL DEPTH DRILLED 66.5 '£:Tl 
METHODS: 

DRILLING SOIL 3-1/8 IN O.D. ROLLER BIT, 4 IN I.D. CASING AND DRILLING MUD 

SAMPLING SOL 2 IN O.D. SPLIT SPOON AND J IN O,D, SHEL.BY TUB! 

DRILLING ROCK NONE 

SPECIAL TESTING OR INSTRUMENTATION NO= 

COMMENTS NONE 

~~ !:; - £ ~ :z: .= .. .... .. ii 
- I- I- .. ..I .. ..I .. -3 ► z- ""a I- .. :!; .. .. .. !I ., ---- .. .. 

i! !I SAMPLE DESCRIPTION it .. ,. ► I!; Q .. I- :, z> I;~ ..... Q~ .. I- ..I .. 0 ii ► ., ., z .... - ID t.j .. .. a: 

720.7 0 - s l 1-21-21 42 GP- SANDY GRAVEL, COARSE TO FINE TO 1 IN MAXIMUM, 20-30% COARSE TO FINE SAND, _ 

- (13") GW 5-10% SLIGHTLY Pl.ASTIC FIKES, BROWN, GRAY AND ORANGE, -.,__ -- -- --- -- s ' 6-5-3 8 SP- GRAVELLY SAND, 20-301 COARSE TO FINE GRAVEL, FEW FRAGMENTS TO 1,5 IN, -- (ll ") SW COARSE TO FINE, MOSTLY MEDIUM TO FINE, 5-10% SLIGHTLY PUS TIC FINES, BROWN.--- -' - -- -- -- -- -- --- -- s 3 2-1-l ' SP- GRAV!LLY SAND, 30-35% COARSE TO FINE GRAVEL, ANGULAR TO ROUNDED, COARSE ro-- (10") SW FINE SAND, HOSTLY KEDIUN TO FINE, 5-10% SLIGHTLY PLASTIC FINES , GRAY. --- -
710.7 10 - -- -- -. -- -- --- -- s 4 5-5-5 10 SP• GRAVELLY SAND, 15-25% COARSE TO FINE GRAVEL, l IN HAXlKUH, A?iGUUR TO -- (l5") SW ROUNDED, COARSE TO FINE SAND, MOSTLY MEDIUM TO FINE, 5-10% N0NPl.ASTlC 

FINES , GRAY. -
l5 -- -

I. DATUM 19 MEAN SEA LEVIEL UNDISTURBED SAMPLES 
2. -i-0ROUN0 WATER LEVEL U9 .. SHELBY TUBE BORING LOG 
,. BLOWS REQUIRED TO DRIVE UO-OSTERBERG ., 2110.D. SAMPLE 9~ e• Oft .. DtSTA~E SHOWN USING BEAVER VALLEY POWER STATIOf'I UNIT-2 .. 1401b. HAMMER fALLING !01

~ 0 4, ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHIPPLNGPORT, PENNSYLVANIA .... !5. STD. PENETRATION RESISTANCE 

0 BLOWS/FT. 
z 6. UNIFIED SOIL CLASSIFICATION A STONE E, WEBSTER ENG. CORP. "' s..-sTEM. 
(/) 7. SAMPLE TYPE• SKETCH No. 12241-GSK-252A .. 
...J S-SPLIT BARREL SAMPLE APPROVED I DATI - NO. ISHl!ET 

";:rp II 1/, /4 z. E0S-10 I OF 3 



BORING NO. E,2!:!L 

SHEET ' OF2..,_ 

SITE BEAVER VALLf.Y POWER STATION-UNIT 2, SHIPPINGPORT, PA, J.O. NO. 12241.00 

:l !: E ~ - $ z'"' =- .. .... ., 
s;i- .. .. iC ~ .... 0 z-

~~ .... i!ll ; .. 0 .. SAMPLE .... 
i~ DESCRIPTION § l:t "' .. :I ► oO~ .... C '" 

.... ;\i' .J " 
Ii .. ., .. .. ~ .I - .. 

15 - -- -- -- -- --~ -- s 5 4-2-3 , SP SAND, TRACE FIKE GRAVEL, MOSTLY MEDIUM TO FIKE SAND, LESS THAM 5% -- (9") NOMPU.StIC FlNES, SROWN, --- -
700.7 20- -- -- -- -- -- --- -- s ' 10-14-26 40 GP- SANDY GRAVEL, COARSE TO FtKE GRAVEL TO 1.5 IN, ANGULAR. TD ROUKDiD, 25-35% -- (12") GW COARSI TO FINE SAKO, MOSTLY COAllSE TO MEDIUM, TRACE IRON STAJNING, BROWN, --- BOTI'OK 3 IN: BROKEN LIGHT GRAY SANDSTONE FRAGMENTS TO 1,5 IN, -

25 -
BLOWS/INCH: 2-l-l-2-2-2/l-l-l-2-5-4/4-3-6-4-3-6 -. -- . 

- . 
- -- --,__ -- s 7 18-23-36 " HI. TOP 7 IN: GRAVELLY SILT, 15-20% COARSE TO FIH[ GRAVEL, HOSTLY MEDIUM TO -. (! 7") FIKE, ANGULAR tO StraANCl.lUR, 5-10% FINE SAND, VEllY DR.t', BROWN. 

GP- BOTTCM 10 IN: SAHD'Y GRAVEL, COARSE: TO FINE GRAVEL, 1.5 IN, AMGUL\ll, SOME • -- GW BROX.EM SANDSTONE, 25-35% CDAJI.SE TO FINE SAND, TRACE NOHPLASTIC FIKES, COAL,. 
690. 7 30- AND !Raf STAINING, BROWN. -- BLOWS/INCH: 1-4-3-3-4-3/4-3-4-5-3-4/9-7-6-S-4-5 -- -- -- -- ---- -s 8 2-4-5 9 SM TOP .5 IN: SILTY SAND, 10•15% COARSE TO FINE GRAVEL, S~, FIKE - (1.5") SAND. SCME MEDIUM AND COARSE, 10-15% NOKPU.STIC FlKES. BROWM, -- CL BO'I'Tc»t 10 IN: SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC. STIFF, .5-7% --- COARSE TO FIN!: GRAVEL. SOME ROOTS' POCKETS or COAL FRAGMENTS. MOIST' DAJUC -,,_ GRAYlSH BROWM, ---,- ' 3-5-6 11 HI. CLAYD' SILT, SLIGHTLY TO MODERATELY PLASTIC, TRACE FIKE GRAVEL SIZED 

. 
- (17") SANDSTOKE AND COAL FllAGKENTS, FEW' SANDSTONE FRAGMENTS TO l IN NF.AR TOP• -- TRACE ROOTS, GRAY. llu (pp): l.2.5, l.75TSF --- -

'¼<L -s 10 3-4-6 10 TOP 4 IN: CLAYEY SILT-SILTY CLAY, SIHIL\R. TO S-9, - (13") CL BO!Tc»t 9 IN: SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, MEDIUM STIFF, -- HOIST, GRAY BROWN, qu (pp) t 1,5, l.75TSF --- -- us l (23.5") CL SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, OCCASlONAL GRAVEL TO l IN, -
680,7 ,o- MOIST, BROWM. (nrBE TRIMMINGS) -- --- -- s 11 4-3-3 6 CL SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, MEDIUM STIFF, OCCASIONAL -- (18") FINE C:llAVEL TO 1/2 IN, SOME nRE SAND, HOIST, BROWN, -qu (pp): l.75, 2.00 TSF -- {23") -us 2 SIMILAR TO S-11. (TUBE TRIHKINGS) - -- --- -45 

NOTE: FOR BOR~G SI..MilARY MID £ STONE 6. WEBSTER ENG. CORP. l APPROVED I DATE BORNl NO. I SHl!l!T 
CEGEN:> N'O. SEE SHEET I. SKETCH No.12241_CSK-Zl2• :tl,I{ f/,/4,_ -. - - "' -



BORING NO. EOS-10 ---
SHEET 3 OF 3 

SITE BEA\'ER VALLEY POio/ER STATION-UNIT 2, SHIPPINGPORT, PA. J.O. NO. 12241.00 

~ E 
~ ~ ;; $ z; :z:- "' "'"' 11- ... ... ... "' ..... Q z- ..... 
"'"' 0 "' :, 0 ...... .. "' .. .. .. .. I'; 0 !!: ... :, o, SAMPLE DESCRIPTION :! ~ "' "' ,. ► ,. ,. 

I~ "' .. Q .. ..... .. :, ... :.: Ii ► 
..1- <II <IIZ .. "' "' "' 

" - s 12 14-9-11 20 SP· GRAVELLY SAND, U•·20% COARSE TO FINE GitAVEL 1 ROUNDED TO SUB ANGULAR, COARSE-

-'-- (6") SW TO FINE SAND, 3-5% NONPLASTIC FINES, BROWN . 
-'-- . 
- s 13 11-7-9 16 SP- GRAVELLY SAND, 10-1.5% COARSE TO FlNE GitAVEL, ANGULAR TO ROUNDED,. COARSE . - (8") SW TO FINE SAND, .5-7% ~ONPLASTIC nHES, BR~. -BLOWS/INCH: 2-l-2-1-l-l/l-l-l-l-2-1/2-2-1-2-l-l -~ . 
- . 
-'-- -- s 14 1,-s-, 11 GP SANDY GRAVEL, MEDIUM TO FINE, SUBANGULAR TO ROUNDED, 25-30% COARSE TO FINE -

670. 7 so- (8") SAND, MOSnY COARSE TO MEDIUM. -
-'-- -
- -
-'-- -- s 15 2-9-8 17 GP- SANDY GRAVEL, COARSE TO F!NE, 1,5 lN MAXIMUM, MOSTLY BROKEN SANDSTONE -- (8") GW FRAGMENTS, ANGULAR TO ROUNDED, 15-20% COARSE TO FINE SAND, TRACE -NONPLASTIC FINES AND COAL, BROWN. --'-- BLOWS/INCH: 2-2-3-2-2-l/2-1-2-1-1-2/2-l-l-1-2-1 - . 
- . 
- --L-- -- s " 0-14-8 22 GP- SIMlLAJl TO S-15, 5-7% NONPLASTIC FI~ES, BROWN. . 
- (9") GW BLOWS/INCH: 2-l-l-2-l-3/3-3-2-2-2-2/1-l-2-1-l-2 . 
·'-- . 
. . 
- -- . 
-~ -. s 17 •-7-7 14 GP- SIMILAJl TO S-15, 7-101 NONPLASTIC nNES, BROWN. . 
- GW . 

60 - L-- -660.7 - . 
- . . . 
- . - -
·• . 
- . . . . . 

" -
- s 1B 1-42-34 76 GP SANDY GRAVEL, COARSE TO FINE GitAVEL SIZED GRAY SHALE AND ORANGE BROWN . 
- (14") SANDSTONE FRAGMENTS, TRACE SLIGHTLY PLASTIC FINES, COAL AND IRON . _,__ STAINING. . . . 
- -. . 
- BOTTOM OF BORING AT 66.5 FT . 
- ELEVATION 654.2 FT . 
. . 
- -. . . -. . 

-. 
- -. . . . 

-- . -
NOTE: FOR BORl<S SI.MIARI' AND £ STONE f. WEBSTER ENG. CORP. , APPROVED I DATE BORNG NO. I SH[ET 

=lf'O. SEE SHUT I. SKETCH No1224 l-GSK-"'- :Z,7);,/ -,;;, ... ----'" .,_ OF -
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Table 2.5C-1 
 

TERRA PROBE DENSIFICATION 
AT MAIN INTAKE STRUCTURE 

VERIFICATION BORINGS 
 
 
Description Boring Number 
  
Test Panel 1 TH-1 through TH-6 
  
Summary Plot - Terra Probe 
before initial densification 

537T through 548T 

  
Summary Plot - Terra Probe 
after densification 

549T, 550T, 553T, 554T, 
565T, 566T, 567T, 570T 
through 577T 

  
Borings performed before 
initial densification 

537T through 548T 

  
Borings performed after 
initial densification 

549T through 558T 
562T through 564T 
568T and 569T 

  
Test Panel 2 559T through 561T 
  
Borings performed after 
redensification offshore 

565T through 567T 
570T and 571T 

  
Borings performed after 
redensification onshore 

572T through 577T 

 



STONE~ WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

PAO£ NO, ---PRELI" !NARY __ !TE" ___ _ 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 J.O, NO, \224\ .00 
SUBJECT TERRA PROBE-TEST PANEL-BEFORE 

BORING TH-I CHECKED 

~ua ~ COMPUTER RUN J5B64002 ON 09/03/B\ AT 09.56.41 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT ca. -BVPS-2 
SUBJECT TERRA PROBE-TEST PANEL-BEFORE 

BORING TH-2 

J,D, ND, 12241 ,QQ 

DATE 913\&1 BY ~M 
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STONE, WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CD ,-BVPS-2 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT Cil .-BVPS-2 

SUBJECT TERRA PROBE-TEST PRNEL-RFTER 

BORING TH-4 
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STONE~ WEBSTER fNOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

~ADI! NO, __ _ 
~R[Ll"INAIIY--
IT[" ----

CLIENT DUQUESNE LIGHT CO, -BVPS-2 J,O, NO, 12241,00 
&UIJECT TERRA PROBE-TEST PANEL-AFTER DAT[ 9la.\a.1 

BORING TH-5 CH[CK[D 
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STONE l WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 
SUBJECT TERRA PROBE-TEST PANEL-AFTER 

BORING TH-6 
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IT[R ----

J.O. NO. 12241 °00 
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STONE, MEBSTE~ ENOlNE£RlNO CORPORATION 
RELATIVE DENSITY PLOT 
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,11ELJPIJNAIIY -
JTE:ft ---....,.. 

CLl[NT DUQUESNE LIGHT co .-BVPS-2 J,O. NO, 12241 ,00 
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STONE~ WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 
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STONE~ WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

rAot: ND, __ _ 
rR[LJftJNARY--
ITEN 

CLIENT DUQUESNE LIGHT CD .-BVPS-2 J.D, ND, 1224\ .QQ 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO, -BVPS-2 
SUBJECT TERRA PROBE-BEFORE INITIAL DENSIFICATION 

BORING 538T 

J,0, NO, 12241,00 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

PRO[ NO. _----PRELININRRY __ 
!TEN----

CLIENT DUQUESNE Ll GHT CD .-BVPS-2 J,D, NO, 12241,DD 
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BRIED DN COMPUTER RUN J5B64002 ON 09/03/81 AT 09.56.41 
PRODIIR" GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78.219 AT 14.12.34 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

PAot: NO, ___ _ 
PR!LlNINARY--
IT!N 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 J.o. NO, 12241 ,00 

SUBJECT TERRA PROBE-BEFORE INITIAL DENSIFICATION DAT! 9/9/111 
BORING 540T CHECKED 

BAa!D OIi COMPUTER RUN J5B64002 DN D9/03/81 AT 09 .56 ,41 
PROIIIIAN GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78.219 AT 14.12.34 

N (BLOWS PER FOOTl 
0 20 40 60 80 100 

0 ~T"T"--.--r-.:-----.----.----,-----,r--'--, UI, lo 

1 

-
(./) 
(./) 3 w 
a::: 
t-
(.1) 

w 
> 4 ...... 
t-
u 
w 
LL. 
LL. 5 w 

6 

7 

GIBBS&. HOLTZ 

I 
I 
I 
I 
I 
I 

I 
40 

I 
I 
I 
I 
I 
I 
I 
50 

I 
I 
I 
I 
I 
I 
I 
so 

I 
I 
I 
I 
I 
\ 
70 

\ 
\ 
I 
\ 
I 
\ 
I 

BO 
RELATIVE DENSITY X 

\ 
\ 

\ 
\ 

\ 
\ 

I 
I 
90 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

640 

630 

820 

610 

600 

590 

580 

570 

580 

550 

540 

530 

520 

100 

(!) SANO 

1-
u.. -
z 
0 .... 
I-
CC 
> 
U.I 
...J 
U.I 



STONE 4 MEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 
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&TONE, WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 
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STONE, WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 
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UJ 



STONE l WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 

su■JECT TERRA PROBE-BEFORE INITIAL OENSIFICFIT ION 
BORING 545T CH!CK!D 

BASED ON COMPUTER RUN J5864002 ON 09/03/Bl FIT 09 ,56 ,41 

PAK NO, --
PRELIRINIIIT-
IT!R 

12241,00 

PRDDRAR GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78,219 FIT 14,12,34 

N (BLOWS PER FOOT) 
0 20 40 60 80 100 

0 t"M""T"",---,--.------..------T----------,---. 871,5 
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LL.I 



STONE, WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

PAD( NO---
PNELININART -
ITEN ----

CLIENT DUQUESNE LIGHT CO. -BVPS-2 J.a. ND. 12241.QQ 
suaJECT TERRA PROBE-BEFORE IN IT I AL OENS l f I CAT I ON 

BORING 546T CHECKED 

IIAUD aN COMPUTER RUN J5B64002 ON 09/03/Bl AT 09 .56 .41 
PRDOIIRK GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 7B.219 AT 14.12.34 
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RELATIVE DEN61TT X (!) SAND 



STONE l WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

~AK NO, --
~RELININMT -
!TEN----

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 J,O, NO, 12241,00 

SUIJEtT TERRA PROBE-BEFORE INITIAL OENSIFICATION DATE 'f/S/61 
BORING 547T CIIECKtD 

IMtD ~ COMPUTER RUN J5B64002 ON 09/03/Bl AT 09.56,41 
~RDORAN GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 7B,219 AT 14,12,34 

N (BLOWS PER FOOTJ 
0 20 40 60 80 100 

0 rTT .................. --r----..-------,------.--------.---, 878,0 
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RELATIVE DEN81TT X (!) SAND 

GIBBS l HOLTZ 



STONE l WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

PAGE NO, ---PRfLlftlNART __ 
!Tfft ----

CLIENT DUQUESNE LIGHT CCl .-BVPS-2 J,O, NO, 12241 .00 
IUIJfCT TERRA PRClBE-BEFClRE INITIAL DENSIFICATIClN ORTE 9#/a 

BClR I NG 54BT CHECKED J 

IASfD ON COMPUTER RUN J5B64002 ON 09/03/81 AT 09 .56 .41 
PRODIIAft GT-004 RELDEN VER 04 LEV DI - COMPILED ON 78.219 AT 14.\2,34 

N (BLOWS PER FOOT) 
0 20 40 60 80 100 

0 ..,....,........,....,.--,,-------.-------r------.-----...---, 875. 3 
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RELATIVE DENSITY X (!) SAND 

GIBBS 1, HOLTZ ♦ OTHER 



STONE, WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 
SUBJECT TERRA PROBE-AFTER INITIAL □ENSIFICATION 

BORING 549T 

~AOt: ND,--
~RfLlftlNARY-
ITU 

J,0, ND, 12241,00 
DATE 'l/s/at SY 7)1)/1 

CHECKED 

BASED DN COMPUTER RUN J5864002 ON 09/03/81 AT 09.56.41 
~ADDRAft GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 78.219 AT 14,12,34 

N (BLOWS PER FOOT) 
0 20 40 60 80 100 

0 r"TT".,....,.........,,..-~-----.-----.------,-------.--'--. UI ,lo 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 
au■JECT TERRA PROBE-AFTER INITIAL DENSIFICRTION 

BORING 550T 

J.O, NO, 12241 • 00 

CHECKED 

IAIED ON COMPUTER RUN J5B64002 ON 09/03/BI RT 09 ,56 .41 
PRODIIAn GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 7B,2l9 AT 14,12.34 

N !BLOWS PER FOOTl 
0 20 40 60 80 100 

0 ,.,..,."T'""!...,..-,--r----r------..-----.----...... ---l~ 650,8 
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RELATIVE DENSITY X (!) SAND 

GIBBS 4 HOLTZ 



STONE, WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 
aueJECT TERRA PROBE-AFTER INITIAL OENSIFICATION 

BORING 551T CHECKED 

BASED DN COMPUTER RUN J5B64002 ON 09/03/B 1 AT 09, 56. 41 

~AO! ND,--
~R[LlftlNART_ 
ITU----

12241,00 

~ROIIIIAR GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 7B,219 AT 14,12,34 

N (BLOWS PER FOOTJ 
D 20 40 60 80 100 

0 c:r,-.-,--,---.---r----r------,------r-------r--'..., 68\,0 
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(/) szo 
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RELATIVE DENSITY X Cl SANO 

GIBBS & HOLTZ 



STONE 4 WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

PAO[ NO, __ 
PRELl"INARY-
ITH ----

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 J,D, NO, 12241,00 
au■JECT TERRA PROBE-AFTER INITIAL DENSIFICRTION 

BORING 552T CHECKED 
IHED OIi COMPUTER RUN JSB64002 ON 09/03/Bl RT 09 ,56 ,41 
PKODRA" GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78,219 RT 14,12,34 

N (BLOWS PER FOOTJ 
o 20 40 60 80. 100 o n-.:::-r-1-..-""T""--r----..-----.------.-------.--'--. ss1 .2 
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STONE l WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

PAGt: ND•--
PR!LlftlNARY_ 
ITER 

CLIENT DUQUESNE LIGHT co .-BVPS-2 J,O. ND. 12241,00 
susJECT TERRA PROBE-AFTER INITIAL DENSIFICATION 

BORING 553T CHECKED 
SAUD ON COMPUTER RUN J5864002 ON 09/03/81 AT 09 ,56 .41 
PRDOIIAR GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 78.219 AT 14,12,34 

N (BLOWS PER FOOT) 
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STONE 4 WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 
au1JECT TERRA PROBE-AFTER INITIAL DENSIFICATION 

BORING SS4T 

PAGE NO, ----PR[L lftl NART _ 
IT[ft ----

J,O, NO, 12241,00 
DATE •l•/111 n Poll 
CHECKED 

IAIED ON COMPUTER RUN JSB64002 ON 09/03/81 AT 09, 56, 41 
PRODIAft GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78,219 RT 14,12,34 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 
SUBJECT TERRA PROBE-AFTER IN I TI AL DENS IF I CAT I ON 

BORING 555T 

PAGE NO, __ 
PR[Ll"INART_ nm ___ _ 

J,0, ND, 12241,00 
DATE •laJa1 ST "b'D M 
CHECKED 

~RD~ COMPUTER RUN J5B64002 ON 09/03/BI AT 09,56,41 
PROOIIA" GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 78,219 AT 14,12,34 

N !BLOWS PER FOOTl 
0 20 40 60 80 100 
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STONE 4 WEBSTER fNOINffRINO CORPORATION 
RELATIVE DENSITY PLOT 

~Aor NO, ~RELIRl11111t""'T":... __ _ !Tift ___ _ 

CLIENT DUQUESNE LIGHT CO, -BVPS-2 J,O, ND, 12241 ,QQ 

IUIJECT TERRA PROBE-AFTER INITIAL DENSIFICATION DATE 9lsle• IT ,n,.1 

BORING 556T CHECKED IT 

IAl!D ON COMPUTER RUN J5B64002 ON 09/03/Bl AT 09 ,56 ,41 
~RDDIIA" GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 7B,219 AT 14,12,34 

N !BLOWS PER FOOT) 
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0 r"T'T'"T""l-,--.--r----....... ----,------.-----,,--, 8?6,6 
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RELATIVE OENSITT X -
(!) SANO 

GIBBS'- HOLTZ 



STONE 4 WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

PAK ND,--
PA[Ll"INAAT-nu ___ _ 

CLIENT DUQUESNE LIGHT CO, -BVPS-2 J.o. NO, 12241, DD 
aullJECT TERRA PROBE-AFTER INITIAL DENSIFICATION 

BORING 557T CHECKED IT 
_,,. 

PIED~ COMPUTER RUN J5B64DD2 DN D9/D3/Bl AT D9,56,41 
PRDOIIAH GT-D04 RELDEN VER D4 LEV D1 - COMPILED DN 7B,219 AT 14,12,34 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 
SUBJECT TERRA PROBE-AFTER INITIAL OENSIFICATION 

BORING SSBT 

J,O, NO, 12241 • 00 

CHfCKED 

BASED ON COMPUTER RUN JSB64002 ON 09/03/BI AT 09.56.41 
~ROIIIIAft GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 7B,219 AT 14,12,34 

N (BLOWS PER FOOT) 
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STONE, WEBSTER ENOINffRINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 
SUBJECT TERRA PROBE-AFTER INITIAL DENSIFICATION 

BORING 562T 

J,O, NO, 12241, 00 
DATE Ill la l81 

CHECKED 

BAUD ON COMPUTER RUN J5B64002 ON 09/03/81 AT 09,56,41 
PRODIIAft GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 7B,219 AT 14,12,34 
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STONE~ WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

PAIN! NO. 
PRELlnlNA--=R,--T::: 
ITEn 

CLIENT DUQUESNE LIGHT CO. -BVPS-2 J.o. NO. 12241 .00 
SUBJECT TERRA PROBE-AFTER INITIAL OENSIFICATION DATE ~Isle, 

BORING 563T 
!ABED ON COMPUTER RUN J5B64002 ON 09/03/BI AT 09.56.41 
PROOIIAn GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 7B.219 AT 14,12,34 
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STONE, WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

PAIK NO, ----Pl[LlftlNAlT __ 
ITtft 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 J,O, NO, 1224I,QQ 
suaJtCT TERRA PROBE-AFTER INITIAL OENSIFICATION DATE 9lsls, 

BORING 564T CHECKED 

BASED ON COMPUTER RUN J5864002 ON 09/03/81 AT 09,56 ,41 
PROOIIAn GT-004 RELOEN VER 04 LEV 01 - COMPILED ON 78,219 AT \4.\2.34 

N (BLOWS PER FOOTJ 
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STONE 4 WEBSTER ENOINEERINO CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO ,-BVPS-2 
SUBJECT TERRA PROBE-AFTER INITIAL DENSIFICATION 

BORING 56BT 
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PAGE NO. ---PRELlftlNART __ 
ITEft 

CLIENT DUQUESNE LIGHT CO. -BVPS-2 J.a. NO. 12241.QQ 
SUBJECT TERRA PROBE-AFTER REOENSI f ICAT I ON DAT! •l••I•• 

ONSHORE BORING 576T CHECKED 
BASED ON COMPUTER RUN J5B64003 ON 09/10/81 AT 14-24.39 
PROOIIAn GT-004 RELOEN VER 04 LEV DI - COMPILED ON 7B.219 AT 14.12.34 

1 

(f) 
(f) 3 w 
a::: 
1-
(f) 

w 
> 4 -1-
u 
w 
LL. 

~ 5 

6 

7 

GIBBS&. HOLTZ 

20 

I I 
I I 
I I 
I 
I I 

I 
I 

40 50 

N (BLOWS PER FOOT) 

I 
I 

I 
I 
I 
I 
50 

40 

I 
I 
I 

I 
I 

70 

I 
I 

I 

60 

I 

80 
RELATIVE OE~SITT 7. 

\ 
\ 

\ 
\ 

\ 

80 

\ 
\ 

90 

\ 
\ 

\ 
\ 

100 

\ 
\ 

\ 
\ 

V 

660 

650 

640 

530 

620 

610 

500 

590 

580 

570 

560 

550 

100 

.1l SA~D 

z 
0 -l-
a: 
> 
u.J 
..J 
u.J 



STONE~ WEBSTER ENGINEERING CORPORATION 
RELATIVE DENSITY PLOT 

CLIENT DUQUESNE LIGHT CO .-BVPS-2 
su■JfCT TERRA PROBE-AFTER REDENS IF !CAT I ON 

ONSHORE BORING 577T 

J,O, NO, 12241 .QQ 

DAT[ 9\11\a, 
CHfCKfD 

BA&fD ON COMPUTER RUN J5864002 ON 09/03/Bl AT 09 ,56 ,41 
PRODRA~ GT-004 RELDEN VER 04 LEV 01 - COMPILED ON 78,219 AT 14,12,34 

N (BLOWS PER FOOT) 
0 20 40 60 80 100 

O r-TT ...... .-.-.---.-----.-----...... ----~-----,,--=v""' 66&. a 

1 

- 2 LL. 
(/) 
::i::: 

(/) 
(/) 3 
LL.J 
a::: 
I-
(/) 

LL.J 
> 4 ...... 
1-
u 
LL.J 
LL. 
LL. 5 
LL.J 

6 

7 

GIBBS~ HOLTZ 

I 
I I 
I I I 
I I 
I I 
I I 
I I 
40 50 60 

I 
I 
I 
I 
I 
I 
I 
70 

I 
I 
I 
I 
I 

(!) 

I 

80 

RELATIVE OENSITT 7. 

I 
I 

I 
I 

I 
I 

I 
I 
so 

(!) 

\ 
\ 

\ 

660 

550 

640 

630 

620 

810 

800 

sso 

580 

570 

560 

\ 550 
\ 

\ 
\ 

1 540 

\DO 

(!) SANO 

t-
u.. 

z 
0 -l-
a: 
> w 
..J 
w 



 BVPS-2 UFSAR Rev. 15 

2.5D-i 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX 2.5D 
 

LABORATORY TEST DATA 
IN SITU SOILS 

 
 

BEAVER VALLEY POWER STATION 
 



 BVPS-2 UFSAR Rev. 15 

2.5D-ii 

APPENDIX 2.5D 
 

TABLE OF CONTENTS 
 
 
Section Title Page 
   
2.5D.1 INTRODUCTION .................................. 2.5D-1 
   
2.5D.2 INDEX TESTS ................................... 2.5D-1 
   
2.5D.2.1 Grain Size Analyses ........................... 2.5D-1 
2.5D.2.2 Specific Gravity .............................. 2.5D-1 
2.5D.2.3 Atterberg Limits and Natural Water Contents ... 2.5D-1 
2.5D.2.4 Unit Weights .................................. 2.5D-2 
   
2.5D.3 CONSTANT RATE OF STRAIN CONSOLIDATION TESTS ... 2.5D-2 
   
2.5D.3.1 Procedure ..................................... 2.5D-2 
2.5D.3.2 Results ....................................... 2.5D-2 
   
2.5D.4 INCREMENTAL CONSOLIDATION TESTS ............... 2.5D-3 
   
2.5D.4.1 Procedure ..................................... 2.5D-3 
2.5D.4.2 Results ....................................... 2.5D-3 
   
2.5D.5 UNCONFINED COMPRESSION TESTS .................. 2.5D-3 
   
2.5D.6 UNCONSOLIDATED UNDRAIN TRIAXIAL 

COMPRESSION TESTS ............................. 
 
2.5D-4 

   
2.5D.6.1 Procedure ..................................... 2.5D-4 
2.5D.6.2 Results ....................................... 2.5D-4 
   
2.5D.7 CONSOLIDATED ISOTROPICALLY UNDRAINED 

TRIAXIAL COMPRESSION TESTS .................... 
 
2.5D-4 

   
2.5D.7.1 Procedure ..................................... 2.5D-4 
2.5D.7.2 Results ....................................... 2.5D-4 
   
2.5D.8 CONSOLIDATED DRAINED DIRECT SHEAR TESTS ....... 2.5D-5 
   
2.5D.8.1 Procedure ..................................... 2.5D-5 
2.5D.8.2 Results ....................................... 2.5D-5 
   
2.5D.9 REFERENCES FOR APPENDIX 2.5D .................. 2.5D-5 
 



 BVPS-2 UFSAR Rev. 15 

2.5D-iii 

LIST OF TABLES 
 
 
Table 
Number 

 
Title 

  
2.5D-1 Summary of Specific Gravity Determinations 
  
2.5D-2 Atterberg Limits and Natural Water Contents 
  
2.5D-3 Summary of In-Place Density Tests at Reactor 

Containment Foundation Grade 
  
2.5D-4 Summary of Constant Rate of Strain Consolidation 

Tests 
  
2.5D-5 Summary of Incremental Consolidation Tests 
  
2.5D-6 Summary of Unconfined Compression Tests 
  
2.5D-7 Summary of Unconsolidated Undrained Triaxial 

Compression Tests 
  
2.5D-8 Summary of Consolidated Undrained Triaxial 

Compression Tests 
  
2.5D-9 Summary of Consolidated Undrained Triaxial 

Compression Tests by Others 
 



 BVPS-2 UFSAR Rev. 15 

2.5D-iv 

LIST OF FIGURES 
 
Figure 
Number 

 
Title 

  
 Gradation Curves 
  
2.5D-1 Boring 802, Sample 6, 8, 9 Combined 
2.5D-2 Boring 802, Samples 12, 13 
2.5D-3 Boring 1005, Samples 19, 20 
2.5D-4 Boring 1008, Samples 18, 20 
2.5D-5 Boring 1009, Samples 15, 16 
2.5D-6 Boring 1012, Samples 11, 12 
2.5D-7 Boring 1013, Sample 12 
2.5D-8 Boring 1014, Samples 20, 21 
2.5D-9 Bag Samples A-2, A-4 
2.5D-10 Bag Sample A-3 
2.5D-11 Bag Samples B-1, B-2, B-3 
2.5D-12 Bag Samples B-4, B-5 
2.5D-13 Bag Samples C-2, C-3, C-4 
2.5D-14 Bag Samples C-1, C-5 
2.5D-15 Bag Samples D-1, D-2, D-3, D-5 
2.5D-16 Bag Sample D-3b 
2.5D-17 Bag Sample D-4 
2.5D-18 Bag Sample E-2 
2.5D-19 Bag Samples E-3, E-4 
2.5D-20 In-Place Density Tests - Reactor Containment 
2.5D-21 Plasticity Chart 
  
 Constant Rate of Strain Consolidation Tests 
  
2.5D-22 Boring AB6, Sample 7D 
2.5D-23 Boring AB6, Sample 9F 
2.5D-24 Boring of6, Sample 13F 
2.5D-25 Boring of9, Sample 1F 
2.5D-26 Boring of9, Sample 2F 
2.5D-27 Bag 1 
2.5D-28 Bag 2 
2.5D-29 Block I, Sample 1F 
  
 Incremental Consolidation Tests 
  
2.5D-30 Consolidation Test Report - Boring OF7, Sample 1F 
2.5D-31 Displacement-Log Time Plot - Boring OF7, Sample 1F 
2.5D-32 Displacement-Log Time Plot - Boring OF7, Sample 1F 
2.5D-33 Displacement-Log Time Plot - Boring OF7, Sample 1F 
2.5D-34 Displacement-Log Time Plot - Boring OF7, Sample 1F 
2.5D-35 Consolidation Test Report - Boring OF7, Sample 4B 
2.5D-36 Displacement-Log Time Plot - Boring OF7, Sample 4B 
2.5D-37 Displacement-Log Time Plot - Boring OF7, Sample 4B 
2.5D-38 Displacement-Log Time Plot - Boring OF7, Sample 4B 
 



 BVPS-2 UFSAR Rev. 15 

2.5D-v 

LIST OF FIGURES (Cont) 
 
Figure 
Number 

 
Title 

  
2.5D-39 Consolidation Test Report - Boring PL 1, Sample 1B2 
2.5D-40 Displacement-Log Time Plot - Boring PL1, Sample 1B2 
2.5D-41 Displacement-Log Time Plot - Boring PL1, Sample 1B2 
2.5D-42 Displacement-Log Time Plot - Boring PL1, Sample 1B2 
2.5D-43 Displacement-Log Time Plot - Boring PL1, Sample 1B2 
2.5D-44 Displacement-Log Time Plot - Boring PL1, Sample 1B2 
2.5D-45 Consolidation Test Report - Boring PL2, Sample 2B1 
2.5D-46 Displacement-Log Time Plot - Boring PL2, Sample 2B1 
2.5D-47 Displacement-Log Time Plot - Boring PL2, Sample 2B1 
2.5D-48 Displacement-Log Time Plot - Boring PL2, Sample 2B1 
2.5D-49 Displacement-Log Time Plot - Boring PL2, Sample 2B1 
2.5D-50 Displacement-Log Time Plot - Boring PL2, Sample 2B1 
2.5D-51 Consolidation Test Report - Boring PL3, Sample 5F 
2.5D-52 Displacement-Log Time Plot - Boring PL3, Sample 5F 
2.5D-53 Displacement-Log Time Plot - Boring PL3, Sample 5F 
2.5D-54 Displacement-Log Time Plot - Boring PL3, Sample 5F 
2.5D-55 Displacement-Log Time Plot - Boring PL3, Sample 5F 
2.5D-56 Consolidation Test Report, Block Sample 1 
2.5D-57 Displacement-Log Time Plot - Block Sample 1 
2.5D-58 Displacement-Log Time Plot - Block Sample 1 
2.5D-59 Displacement-Log Time Plot - Block Sample 1 
2.5D-60 Displacement-Log Time Plot - Block Sample 1 
2.5D-61 Displacement-Log Time Plot - Block Sample 1 
2.5D-62 Displacement-    Time Plot - Block Sample 1 
2.5D-63 Displacement-    Time Plot - Block Sample 1 
2.5D-64 Displacement-    Time Plot - Block Sample 1 
2.5D-65 Displacement-    Time Plot - Block Sample 1 
2.5D-66 Displacement-    Time Plot - Block Sample 1 
2.5D-67 Displacement-    Time Plot - Block Sample 1 
2.5D-68 Displacement-    Time Plot - Block Sample 1 
  
 Unconfined Compression Tests 
  
2.5D-69 Boring AB1, Sample 13F 
2.5D-70 Boring AB1, Sample 15E 
2.5D-71 Boring AB2, Sample 15E 
2.5D-72 Boring AB5, Sample 12E 
2.5D-73 Boring AB6, Sample 7E 
2.5D-74 Boring AB6, Sample 9E 
2.5D-75 Boring AB10, Sample 10E 
  
 Unconsolidated Undrained Triaxial Compression Tests 
  
2.5D-76 Boring PL3, Samples 1F, 3F 
2.5D-77 Boring PL3, Sample 5E 
2.5D-78 Block Sample 1, Sample 1A 
 



 BVPS-2 UFSAR Rev. 15 

2.5D-vi 

LIST OF FIGURES (Cont) 
 
Figure 
Number 

 
Title 

  
2.5D-79 Block Sample 1, Sample 1B 
2.5D-80 Block Sample 1, Sample 1C 
2.5D-81 Triaxial Test Strength Summary, Block Sample 1 
  
 Consolidated Isotropically Undrained (CIUC) Triaxial 

Compression Tests 
  
2.5D-82 Boring AB1, Sample 15F 
2.5D-83 Triaxial Test Strength Summary, Boring AB1, Sample 15F 
2.5D-84 Boring AB5, Sample 12D 
2.5D-85 Triaxial Test Strength Summary, Boring AB5, Sample 12D 
2.5D-86 Boring AB6, Sample 7f 
2.5D-87 Triaxial Test Strength Summary, Boring AB6, Sample 7F 
2.5D-88 Boring AB10, Sample 10d 
2.5D-89 Triaxial Test Strength Summary, Boring AB10, Sample 10D 
2.5D-90 Boring OF6, Sample 13E 
2.5D-91 Triaxial Test Strength Summary, Boring OF6, Sample 13E 
2.5D-92 Boring OF7, sample 1E 
2.5D-93 Triaxial Test Strength Summary, Boring OF7, Sample 1E 
2.5D-94 Boring OF9, Sample 1B 
2.5D-95 Boring OF9, Sample 1C 
2.5D-96 Boring OF9, Sample 1D 
2.5D-97 Boring OF9, Sample 1E 
2.5D-98 Triaxial Test Strength Summary, Boring OF9, Samples 1B, 

1C, 1D, 1E 
2.5D-99 Boring OF9, Sample 4D 
2.5D-100 Triaxial Test Summary, Boring OF9, Sample 4D 
2.5D-101 Block Sample 1, Sample 1E 
2.5D-102 Effective Stress Path, Block Sample 1,Sample 1E 

(Drafted) 
  
 Direct Shear Test 
  
2.5D-103 Direct Shear Test Report Boring 906, Sample 1 
2.5D-104 Direct Shear Test Summary Boring 906, Sample 1 
 
 



 BVPS-2 UFSAR Rev. 13 

2.5D-1 

2.5D.1  INTRODUCTION 
 
The purpose of this report is to summarize and present the data 
obtained from tests performed to evaluate the index and 
engineering properties of the in situ soils at the Beaver Valley 
Power Station (BVPS) site. 
 
Attempts to obtain undisturbed samples of the in situ sands and 
gravels were unsuccessful.  Consequently, laboratory testing of 
undisturbed samples was only performed on the intermediate and 
lower terrace silts and clays.  Grain size analyses on the 
terrace sands and gravels are discussed in Section 2.5D.2.1, and 
in situ density tests performed at the foundation elevation of 
the reactor containment are given in Section 2.5D.2.4. 
 
2.5D.2  Index Tests 
 
2.5D.2.1  Grain Size Analyses 
 
Sixty-two grain size analyses were performed on soil samples 
obtained from exploratory borings for Beaver Valley Power 
Station - Unit 1 (BVPS-1).  Grain size analyses, predominantly 
of the upper terrace sands and gravels, performed on samples 
from the 100 series borings can be found in Appendix 2F of BVPS-
1 FSAR (Duquesne Light Company (DLC) 1972a).  Grain size 
analyses performed on the 300 series borings can be found in 
Appendix 2H of BVPS-1 FSAR (DLC 1972b). 
 
Fourteen additional grain size analyses were performed on 
samples obtained from exploratory borings for Beaver Valley 
Power Station - Unit 2 (BVPS-2).  They are presented on Figures 
2.5D-1, 2.5D-2, 2.5D-3, 2.5D-4, 2.5D-5, 2.5D-6, 2.5D-7 and 
2.5D-8. 
 
To document the soils at the foundation grade of the BVPS-2 
reactor containment, in-place density tests were performed at 
the locations shown on Figure 2.5D-9.  At each of the test 
locations, a bag sample was obtained and a grain size analysis 
was performed.  The in-place density tests are described in 
Section 2.5D.2.4. The grain size analyses performed on the bag 
samples are shown on Figures 2.5D-10, 2.5D-11, 2.5D-12, 2.5D-13, 
2.5D-14, 2.5D-15, 2.5D-16, 2.5D-17, 2.5D-18, 2.5D-19 and 
2.5D-20. 
 
2.5D.2.2  Specific Gravity 
 
Four specific gravity determinations were made on samples of the 
in situ soils from the BVPS site in accordance with the 
procedures given in Appendix IV (Department of the Army 1965).  
The results are summarized in Table 2.5D-1. 
 
2.5D.2.3  Atterberg Limits and Natural Water Contents 
 
Atterberg limits and natural water contents were performed on 
samples of the clays and silts of the intermediate and lower 
terraces as an index of their variability across the site.  
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Natural water contents were performed in accordance with 
ASTM D2216 (Standard Methods of Laboratory Determination of 
Moisture Content of Soil).  Atterberg limits were determined in 
accordance with the methods presented in Appendix III 
(Department of the Army 1965).  The grooving tool was as 
specified in ASTM D423 (Liquid Limit of Soils). 
 
Table 2.5D-2 summarizes the Atterberg limit and water content 
data.  Additional natural water contents can be found by 
referring to the various test summary tables presented herein.  
Data from the 300 series borings were prepared by others and are 
included for completeness (DLC 1972a).  The plasticity chart 
shown on Figure 2.5D-21 indicates that the in situ silts and 
clays are in general slightly to moderately plastic.  The points 
plot roughly parallel to the A line indicating a similar 
mineralogy across the site. 
 
2.5D.2.4  Unit Weights 
 
Dry unit weights were determined for each sample tested.  These 
data are presented in the various test summary tables.  At the 
completion of the reactor containment excavation to 
approximately el 679 feet, a series of the in-place density 
tests were performed in accordance with ASTM D1556 (Test for 
Density of Soil in Place by the Sand Cone Method) at the 
locations shown on Figure 2.5D-9.  A summary of the tests is 
presented in Table 2.5D-3.  Bag samples were recovered and grain 
size analyses were performed.  The grain size analyses are shown 
on Figures 2.5D-10, 2.5D-11, 2.5D-12, 2.5D-13, 2.5D-14, 2.5D-15, 
2.5D-16, 2.5D-17, 2.5D-18, 2.5D-19 and 2.5D-20. 
 
As a result of this program, a lens of stiff silty clay was 
discovered beneath the northern portion of the excavation, which 
was later removed end replaced with compacted fill.  A more 
detailed discussion is given in Section 2.5.4.5. 
 
2.5D.3  Constant Rate of Strain Consolidation Tests 
 
2.5D.3.1  Procedure 
 
Four constant rate of strain consolidation (CRSC) tests were 
performed on 2.5-inch diameter specimens of in situ clay soils 
trimmed from undisturbed samples.  Specimen preparation was in 
accordance with Appendix VIII (Department of the Army 1965).  
Tests were performed according to the procedures described in 
Wissa and Heilburg (1969).  The maximum past consolidation 
pressure was calculated by the Schmertmann method (Ladd 1971). 
 
2.5D.3.2  Results 
 
Table 2.5D-4 summarizes the results of all CRSC tests performed.  
Individual test results are presented on Figures 2.5D-22, 
2.5D-23, 2.5D-24, 2.5D-25, 2.5D-26, 2.5D-27, 2.5D-28 and 
2.5D-29. 
 



 BVPS-2 UFSAR Rev. 13 

2.5D-3 

Three tests were performed on undisturbed block and bag samples 
recovered from a stiff silty clay layer that was discovered 
beneath the northern portion of the reactor containment 
excavation.  The clay was removed from beneath the containment 
foundation.  The clay layer extends beneath the northern portion 
of the safeguards area and refueling water storage tank. 
 
Classification tests indicate that the clay has a liquid limit 
of 50, a plastic limit of 23, and a natural water content of 
about 23 percent.  A natural water content equal to the plastic 
limit indicates that the clay has been overconsolidated.  The 
presence of small fissures and discoloration along the fissure 
surfaces suggests that the precompression may be due to 
desiccation.  The maximum past pressure ranged between about 13 
and 18 ksf.  The estimated overburden pressure prior to 
excavation for the containment foundation was about 7.5 ksf, 
resulting in an overconsolidation ratio (OCR) of between 1.7 and 
2.4. 
 
Incremental consolidation tests, unconsolidated undrained (UU) 
triaxial compression tests, and consolidated isotropically 
undrained (CIU) triaxial compression tests performed on this 
material are described in subsequent sections. 
 
2.5D.4  Incremental Consolidation Tests 
 
2.5D.4.1  Procedure 
 
Four incremental consolidation tests were performed:  three on 
clay samples from the lower terrace and one on the stiff silty 
clay recovered from the reactor containment excavation.  Tests 
were performed on 2.5-inch diameter specimens in accordance with 
the method given in Appendix VIII (Department of the Army 1965).  
The maximum past consolidation pressure was determined by the 
Schmertmann method (Ladd 1971). 
 
2.5D.4.2  Results 
 
Table 2.5D-5 summarizes the results of the tests performed.  
Individual test results are presented on Figures 2.5D-30, 
2.5D-31, 2.5D-32, 2.5D-33, 2.5D-34, 2.5D-35, 2.5D-36, 2.5D-37, 
2.5D-38, 2.5D-39, 2.5D-40, 2.5D-41, 2.5D-42, 2.5D-43, 2.5D-44, 
2.5D-45, 2.5D-46, 2.5D-47, 2.5D-48, 2.5D-49, 2.5D-50, 2.5D-51, 
2.5D-52, 2.5D-53, 2.5D-54, 2.5D-55, 2.5D-56, 2.5D-57, 2.5D-58, 
2.5D-59, 2.5D-60, 2.5D-61, 2.5D-62, 2.5D-63, 2.5D-64, 2.5D-65, 
2.5D-66, 2.5D-67 and 2.5D-68. 
 
2.5D.5  Unconfined Compression Tests 
 
Forty-one unconfined compression tests were performed on 
undisturbed and remolded specimens for the site investigations 
of BVPS-1 (DLC 1972a, 1972b, 1979).  A summary of the test 
results is presented in Table 2.5D-6.  Individual test plots are 
presented for the AB series borings on Figures 2.5D-69, 2.5D-70, 
2.5D-71, 2.5D-72, 2.5D-73, 2.5D-74 and 2.5D-75.  The remaining 
test figures can be found in the references indicated. 
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2.5D.6  Unconsolidated Undrained Triaxial Compression Tests 
 
2.5D.6.1  Procedure 
 
Six unconsolidated undrained triaxial compression tests were 
performed on undisturbed tube and block samples in accordance 
with the procedures given in Appendix X (Department of the Army 
1965).  No membrane correction was considered necessary. 
 
2.5D.6.2  Results 
 
Curves of deviator stress versus axial strain are presented for 
each test on Figures 2.5D-76, 2.5D-77, 2.5D-78, 2.5D-79, 2.5D-80 
and 2.5D-81.  A summary of the test data is presented in Table 
2.5D-7. 
 
The block samples were recovered from a stiff silty clay layer 
beneath the reactor containment excavation as described in DLC's 
Report on Soil Densification (DLC 1976).  The undrained shear 
strength of this material is about 4.3 ksf.  Constant rate of 
strain and incremental consolidation tests were performed on 
this material and are described in Sections 2.5D.3 and 2.5D.4, 
respectively.  Consolidated undrained isotropically triaxial 
compression tests on this material are presented in Section 
2.5D.7.  
 
2.5D.7  Consolidated Isotropically Undrained Triaxial 

Compression Tests 
 
2.5D.7.1   Procedure 
 
Two consolidated isotropically undrained (CIU) triaxial 
compression tests were performed during the site investigation 
for BVPS-2; one from boring OF6 and one from a block sample 
recovered from the stiff silty clay layer beneath the reactor 
containment excavation.  Four additional tests were performed on 
undisturbed samples from the AB series borings for BVPS-1 (DLC 
1979).  These tests were performed in accordance with Department 
of the Army (1965) Appendix X. 
 
Fifteen additional CIU tests were performed by Goldberg-Zoino 
and Associates, Inc. (DLC 1972a) on samples from the 300 series 
borings. 
 
2.5D.7.2  Results 
 
Table 2.5D-8 summarizes the CIU test results for all of the CIU 
tests performed by Stone & Webster Engineering Corporation 
(SWEC).  Table 2.5D-9 summarizes the test results for the 300 
series borings.  Individual test results for the tests given in 
Table 2.5D-8 are shown on Figures 2.5D-82, 2.5D-83, 2.5D-84, 
2.5D-85, 2.5D-86, 2.5D-87, 2.5D-88, 2.5D-89, 2.5D-90, 2.5D-91, 
2.5D-92, 2.5D-93, 2.5D-94, 2.5D-95, 2.5D-96, 2.5D-97, 2.5D-98, 
2.5D-99, 2.5D-100, 2.5D-101 and 2.5D-102.  Individual test 
results from the 300 series borings are given in the BVPS-1 FSAR 
(DLC 1972a). 
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2.5D.8  Consolidated Drained Direct Shear Tests 
 
2.5D.8.1  Procedure 
 
Five drained direct shear tests were performed on specimens of 
sandy clay from sample 1 of boring 906 in accordance with the 
procedures given in Appendix IX (Department of the Army 1965).  
Two different rates of displacement were used:  1.5 mm/hr and 40 
mm/hr. 
 
2.5D.8.2  Results 
 
The test results are shown on Figure 2.5D-103 and are summarized 
on Figure 2.5D-104.  The drained friction angle is approximately 
29.5 degrees with a cohesion intercept of about 0.15 tsf.  The 
rate of strain has little effect on the test results for the 
materials tested. 
 
2.5D.9  References for Appendix 2.5D 
 
Department of the Army 1965.  Engineer Manual 1110-2-1906, 
Laboratory Soil Testing:  Appendix III, Liquid and Plastic 
Limits; Appendix IV, Specific Gravity; Appendix V, Grain Size 
Analysis; Appendix VIII, Consolidation Test; Appendix IX, 
Drained Direct Shear Test; Appendix X, Triaxial Compression 
Test.  Office of the Chief Engineers. 
 
Duquesne Light Company (DLC) 1972a.  Appendix 2F, Final Safety 
Analysis Report - Beaver Valley Power Station - Unit 1.  
Prepared by Stone & Webster Engineering Corporation, Boston, 
Mass. 
 
Duquesne Light Company 1972b.  Appendix 2H, Final Safety 
Analysis Report - Beaver Valley Power Station - Unit 1.  
Prepared by Stone & Webster Engineering Corporation, Boston, 
Mass. 
 
Duquesne Light Company 1976.  Report on Soil Densification 
Program - Beaver Valley Power Station - Unit 2.  Prepared by 
Stone & Webster Engineering Corporation, Boston, Mass. 
 
Duquesne Light Company 1979.  Soil Analysis of Turbine Building 
and Northern Yard Area, Beaver Valley Power Station - Unit 1.  
Prepared by Stone & Webster Engineering Corporation, Boston, 
Mass. 
 
Ladd, C.C. 1971.  Strength Parameters and Stress-Strain Behavior 
of Clays.  Prepared by Massachusetts Institute of Technology, 
Department of Civil Engineering, Cambridge, Mass. 
 
Wissa, A. and Heilberg, S. 1969.  Analysis of Turbine Building 
and A New One Dimensional Consolidation Test.  Beaver Valley 
Power Station - Unit 1.  Prepared by Massachusetts Institute of 
Technology, Department of Civil Engineering, Cambridge, Mass. 
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Table 2.5D-1 
 

SUMMARY OF SPECIFIC GRAVITY DETERMINATIONS 
 
 
 
 
Boring 

Sample  
and 
Section 

 
Depth 
(ft)  

 
Elev 
(ft) 

Specific 
Gravity 
  (G)    

 
 
Material 

      
802 6, 8, 9 20-31.5 715.0-

703.5 
2.65 Gravelly sand 

      
PL1 1B2 14.0 666.0 2.67 Sandy silt 
      
PL2 2B1 16.5 664.4 2.67 Clayey silt 
      
PL3 5G 23.0 659.5 2.74 Sandy clay 
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TABLE 2.5D-2 
 

ATTERBERG LIMITS AND NATURAL WATER CONTENTS 
 
 
Boring 
 No.   

Sample 
and 
Section 

 
Depth 
  (ft)    

 
Elevation 
    (ft)       

Natural 
Water 
Content 

Liquid 
Limit 
 (%)   

Plastic 
 Limit 
  (%)   

Plasticity 
  Index 
   (%)      

        
AB2 SS17 37.5-39.0 667.7-666.2 25.7 34.4 20.2 14.2 
    23.4 24.8 18.5 6.3 
 SS18 40.0-41.5 665.2-663.7 31.9 26.2 19.2 7.0 
 SS19 42.5-44.0 662.7-661.2 26.0 23.4 18.8 4.6 
        
AB10 SS16 35.0-36.5 670.8-669.3 24.1 28.4 19.1 9.3 
        
C30 SS3 14.0-15.5 686.0-684.5 27.1 47.1 24.7 22.4 
        
OF7 US1G 49.3-49.5 671.7-671.5 45.8 67.5 37.7 29.8 
        
 US4B 60.2-60.4 660.8-660.6 24.0 30.1 18.1 12.0 
        
OF8 SS11 55-56.5 666.0-664.5 44.2 58.6 31.7 26.9 
    39.8 34.3 26.9 7.4 
 SS12 60-61.5 661.0-659.5 42.1 50.4 28.0 22.4 
        
OF9 US1F 48.0-48.2 673.0-672.8 43.2 55.6 31.6 24.0 
 US2G 53.4-54.0 667.6-667.0 35.9 56.8 29.2 27.6 
 US4A 59.5-59.7 661.5-661.3 30.5 30.7 19.7 11.0 
 US4G 60.9-61.0 660.1-660.0 36.7 38.6 22.0 16.6 
        
PL-1 ST1/1B2 14.0-14.3 666.0-665.7 46.6 55.0 30.0 25.0 
PL-2 ST2/2B1 16.5-16.6 664.4-664.3 49.3 60.5 32.8 27.7 
PL-3 ST1G 7.5-7.7 675.0-674.8 26.2 44.2 21.7 22.5 
 ST2G 11.4-11.5 671.1-671.0 24.6 41.2 21.7 19.5 
 ST3G 13.8-14.0 668.7-668.5 26.7 45.0 21.9 23.1 
 ST4G 17.3-17.5 665.2-665.0 30.1 43.7 24.8 18.9 
 ST5F 23.2-23.4 659.3-659.1 30.3 38.6 23.4 15.2 
 ST6G 28.2-28.4 654.3-654.1 39.0 45.3 27.8 17.5 
        
301 ST3 11.8-12.5 668.1-668.1 23.1 43 24 19 
305 ST3 5.2-5.5 666.0-665.7 47.5 51 39 12 
  5.5-5.9 665.7-665.3 47.9 46 38 8 
306 ST5 9.4-9.6 665.4-665.2 73.0 83 44 39 
308 ST4 6.8-6.9 668.1-668.0 69.0 76 42 34 
        
  7.2-7.5 667.7-667.4 62.8 57 34 23 
310 ST13 25.3-25.7 654.2-653.8 25.2 28 18 10 
906 ST1 5.0-7.0 684.4-682.2 16.7 24.3 16.8 7.5 
919 SS18 35-36.5 681.0-679.5 21.9 46.5 23.6 22.9 
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TABLE 2.5D-2 (Cont) 
 
 

 
Boring 
 No.   

Sample 
and 
Section 

 
Depth 
  (ft)    

 
Elevation 
    (ft)       

Natural 
Water 
Content 

Liquid 
Limit 
 (%)   

Plastic 
 Limit 
  (%)   

Plasticity 
  Index 
   (%)      

        
920 SS3 24-25.5 712.0-710.5 21.3 36.5 19.9 16.6 
 SS19 56-57.5 680.0-678.5 24.8 43.7 22.6 21.1 
        
 Bag 1*  679.0 23.6 50.1 23.0 27.1 
 Bag 2*  679.0 22.8 47.4 23.2 24.2 
 Bag 3*  679.0 22.5 46.3 23.3 23.0 
 
 
NOTE: 
 
*Recovered from stiff silty clay lens beneath reactor containment excavation. 
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Table 2.5D-3 
 

SUMMARY OF IN-PLACE DENSITY TESTS AT  
REACTOR CONTAINMENT FOUNDATION GRADE 

 
 

 
 
Test 
No.  

 
 
 
Test Location* 

 
 

Elevation 
   (ft)   

  Dry 
  Unit 
 Weight 
 (pcf)** 

 
Moisture 
Content 
  (%)    

 
 
Field 
Description 

      
A2 1’E, 1’S of A2 679.5 132.2 8.6 Layered sandy 

clay 
and sand 

A3 1.5’E, 2’S of A3 679.5 101.8 20.2 Clay 
A3A 1’E, 1’S of A3 673.5 127.8 9.7 Sand and gravel 

with clay 
A4 1’E, 1’S of A4 679.5 109.8 18.4 Clay 
A4A 2.5’W, 1’N of A4 673.7 110.3 12.8 Sand and clay 
A5 4’W, 0.5’N of A5 674.6 103.4 22.1 Clay 
      
B1 3’E, 1’S of B1 679.5 126.1 7.1 Sand and gravel 

with clay 
B2 2.5’E, 1’S of B2 679.5 132.0 5.7 Sand and gravel 

and clay 
B3 2.5’E, 3.5’S of 

B3 
679.5 134.2 9.9 Sand and gravel 

with clay 
B4 2.5’E, 3’S of B4 679.5 131.4 8.4 Clay and sand 
B5 1.5’W, 3’S of B5 679.5 113.9 8.0 Sandy clay 
      
C1 2’E, 2’N of C1 679.5 129.8 5.8 Sand and gravel 

with clay 
C2 1’E, 1’S of C2 679.5 140.4 5.5 Sand and gravel 
C3 3’W, 2’N of C3 679.5 125.8 9.5 Sand and gravel 
C4 2.5’E, 1’N of C4 679.5 136.0 6.3 Sand and gravel 
C5 2.5’W, 3’S of C5 679.5 127.4 6.9 Sand and gravel 
      
D1 2.5’E, 2’N of D1 679.5 129.8 5.1 Sand and gravel 
D2 2’W, 1.5’S of D2 679.5 125.4 4.5 Sand and gravel 
D3 4’W, 5’N of D3 679.0 128.0 5.8 Sand and gravel 
D3B 1’E, 1.5’S of D3 679.5 127.5 5.1 Sand and gravel 
D4 1.5’E, 1.5’S of 

D4 
679.5 135.7 5.0 Sand and gravel 

D5 1’W, 2’N of D5 679.0 128.1 5.9 Sand and gravel 
E2 1.5’E, 1.5’N of 

E2 
679.5 134.6 4.0 Sand and gravel 

E3 1.5’E, 2.5’N of 
E3 

679.0 129.2 4.9 Sand and gravel 

E4 2’E, 1’N of E4 679.0 114.6 6.7 Sand and gravel 
 
NOTES: 
 
 *Location plan shown on Figure 2.5D-21. 
**Grain size analyses at test locations given on Figures 2.5D-9 
  through 2.5D-19. 
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TABLE 2.5D-4 

 
SUMMARY OF  

CONSTANT RATE OF STRAIN (CRSC) CONSOLIDATION TESTS 
 
 
     

 
      Specimen         

 
  Initial 
 Water 

 
 
 Liquid 

 
 
Plastic 

 
   Dry 
  Unit 

 
 
 Initial 

 
 
 Rate of 

     *** 
Maximum 
    Past 

 
Compression   

Ratio   

  
 
 Recom- 

 

Boring 
  No.   

Sample 
  No.     

Depth 
  (ft)    

Elevation 
     (ft)      

Diameter 
   (in)       

Height 
  (in)    

Content 
   (%)     

 Limit 
  (%)    

 Limit 
   (%)   

Weight 
  (pcf)   

 Void 
 Ratio  

  Strain 
 (%/min)  

 Pressure 
    (ksf)     

 ** *** 
Lab  Field 

 pression 
  Ratio** 

      Material 
   Description 

                 
AB6 US7D 16.0 673.7 2.5 1.00 24.2    -    -  97.6 0.727 0.080  3.8 0.114 0.122  0.010 Silty clay (CL) 
 US9F 21.7  2.5 1.00 28.1    -    -  94.8 0.777 0.060  4.0 0.117 0.125  0.011 Sandy clay

 (CL) 
OF6 US13F 54.4 666.6 2.5 0.75 35.0 29.6 18.9  84.3 1.00 0.033  6.7 0.124 0.172  0.020 Silty clay (CL) 
OF9 US1F 48.0 673.0 2.5 0.75 43.2 55.6 31.6  74.6 1.26 0.044  6.0 0.165 0.208  0.019 Silt (MH) 
  - US2F 53.2 667.8 2.5 0.75 44.9    -    -  74.8 1.27 0.027  6.5 0.178 0.212  0.020 Silty clay (CL) 
  - Bag 1    - 678.0* 2.5 1.00 23.6 50.1 23.0 102.0 0.64 0.039  13.0 0.126 0.140  0.022 Silty clay (CH) 
  - Bag 2    - 678.0* 2.5 0.75 22.8 47.4 23.2 102.6 0.63 0.040  18.0 0.126 -  0.018 Silty clay (CL) 
  - Block 1-F    - 679.0* 2.5 1.00 22.0    -    - 105.0 0.60 0.029  18.0 0.118 0.160  0.021 Silty clay (CL) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTES: 
 

*Recovered from silty clay lens at base of containment excavation. 
**From laboratory curve. 

***From Schmertman Construction except for test on Bag 2 which used 
Casegrande Construction. 
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TABLE 2.5D-5 

 
SUMMARY OF  

INCREMENTAL CONSOLIDATION TESTS 
 
 
  

Sample 
and 

   
 
        Specimen         

 
  Initial 
 Water 

 
 
Liquid 

 
 
Plastic 

 
   Dry 
  Unit 

 
 
 Initial 

      *** 
Maximum 
    Past 

 
Compression   

Ratio   

  
 
 Recom- 

 

Boring 
  No.   

Section 
No.       

Depth 
  (ft)    

Elevation 
    (ft)        

Diameter 
   (in)      

Height 
   (in)    

Content 
   (%)      

 Limit 
  (%)   

 Limit 
  (%)    

Weight 
  (pcf)   

 Void 
 Ratio  

 Pressure 
    (ksf)     

 **  *** 
Lab  Field 

 pression 
  Ratio** 

  Material 
Description 

                
OF7 US1F 49.1 671.9 2.5 0.75 44.3    -    -  73.0 1.301  8.6 0.200 0.240  0.022 Sandy silt (MH) 
 US4B 60.2 660.8 2.5 0.75 24.0  30.1  18.1 102.3 0.642  7.1 0.095 0.118  0.010 Sandy clay 

(CL) 
 ST1/1B2 14.0 666.0 2.5 0.75 45.9  55.0  30.0  25.0 1.39  2.6 0.181 0.215  0.017 Sandy silt (MH) 
PL2 ST2/2B1 16.5 664.4 2.5 0.75 49.9  60.5  32.8  27.7 1.39  2.0 0.138 0.160  0.014 Clayey silt 

(MH) 
PL3 ST5/5F 23.2 659.3 2.5 1.00 33.1  38.6  23.4  89.6 0.873  5.0 0.101 0.115  0.021 Sandy clay 

(CL) 
  - Block 1    - 679* 2.5 0.75 23.0    -    - 103.0 0.6  9.5 0.103 0.120  0.020 Silty clay (CL) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTES: 
 

*Recovered from silty clay lens at base of containment excavation. 
**From laboratory curve. 

***From Schmertman Construction. 
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TABLE 2.5D-6 

 
SUMMARY OF  

UNCONFINED COMPRESSION TESTS 
 
 
           

        Specimen           
 Average 

Water 
  

Rate of 
   Axial Strain 

at 
    

Boring 
  No.   

 Sample 
   No.    

 Test 
No.  

 Depth 
  (ft)   

 Elevation 
     (ft)      

 Diameter 
     (in)      

 Height 
  (in)   

 Content 
   (%)    

 Strain 
(%/min) 

 (σ1 - σ3) max 
      (ksf)      

 (σ1 - σ3) max 
      (%)       

  
Material Description 

     Test* 
Reference 

                         
109  ST3  109-3N  7  683.6 1.4 2.8 19.8 7.1 2.0   5.0  Brown silty clay 5 
  ST6  109-6N  13-15  677.6-675.6 2.8 5.6 23.3 1.4 5.0   6.0  Brown silty clay 5 
    109-6R     2.8 5.6 22.6 1.6 2.8   11.5    
  ST7  109-7N  18-20  672.6-670.6 2.8 5.6 26.4 1.68 1.1   16.0  Brown silty clay 5 
    109-7R     1.4 2.8 24.8 2.99 1.8   72.8    
  ST9  109-9N  22-24  668.6-666.6 2.8 5.6 23.5 1.79 0.7   8.0  Brown silty fine sand 5 
                   
110  ST2  110-2N  7-9  682.1-680.1 2.8 5.6 19.1 1.96 3.9   3.2  Brown clayey silt 5 
    110-2R     2.8 5.6   - 1.45 2.5   4.0    
  ST6  110-6N  15-17  674.1-672.1 2.8 5.6 21.7 1.61 4.3   7.5  Brown silty clay 5 
    110-6R     2.8 5.6 22.4 2.09 3.0   16.0    
  ST9  110-9N  21-22  668.1-666.1 2.8 5.6 23.8 2.65 1.3   5.0  Brown sandy clayey silt 5 
    110-9R     2.8 5.6 26.8 2.92 0.5   14.0    
  ST11  110-11N  28-28.5  661.1-660.6 2.8 5.6 23.0 1.83 1.3   4.5  Brown silty sand 5 
                   
111  ST1  111-1N  7  683.0 2.8 5.6 23.5 1.73 1.5   13.0  Brown silty clay 5 
    111-1R     2.8 5.6 22.2 1.68 1.7   16.0    
  ST2  111-2N  14  676.0 2.8 5.6 24.4 1.77 3.5   12.0  Brown silty clay 5 
    111-2R     2.8 5.6 23.6 1.77 2.3   17.5    
  ST2A  111-2AN  15  675.0 1.4 2.8 23.0 8.21 5.1   15.0  Brown silty clay 5 
    111-2AR     1.4 2.8 22.5 8.57 4.0   21.0    
                   
117  ST2  117-2N  11.5  680.5 2.8 5.6 22.3 3.74 5.4   13.0  Brown silty clay 5 
  ST5  117-5N  17.5  674.6 2.8 5.6 26.0 4.05 2.4   5.0  Brown silty clay 5 
  ST10  117-10N  28  664.1 2.8 5.6 33.4 3.12 2.7   14.0  Brown clay 5 
 



 BVPS-2 UFSAR Rev. 0 

2 of 2 

TABLE 2.5D-6 (Cont) 
 
 

           
        Specimen           

 Average 
Water 

  
Rate of 

   Axial Strain 
at 

    

Boring 
  No.   

 Sample 
   No.    

 Test 
No.  

 Depth 
  (ft)   

 Elevation 
     (ft)      

 Diameter 
    (in)      

 Height 
  (in)   

 Content 
   (%)    

 Strain 
(%/min) 

 (σ1 - σ3) max 
      (ksf)      

 (σ1 - σ3) max 
      (%)       

  
Material Description 

     Test* 
Reference 

                         
301  ST2  301-2N   9-11  691.6-689.5 2.8 5.6 23.4 2.03 2.5   6.0  Brown silty clay, 

some sand lenses 
6 

    301-2R     2.8 5.6 18.2 2.42 3.0   13.0    
  ST5  301-5N   15-17  685.6-683.6 2.8 5.6 26.7 2.21 2.8   14.0  Gray, clayey organic 

silt 
6 

    301-5R     2.8 5.6 28.2 2.35 2.1   16.0    
                   
302  ST3  302-3N   15-17  688.2-686.2 2.8 5.6 14.7 1.71 0.6   7.0  Brown silty sand  
  ST5  302-5N   19-21  684.2-682.2 2.8 5.6 15.4 1.79 0.5   8.0  Brown silty sand 6 
                   
303  ST5  303-5N   8-10  688.0-686.0 2.8 5.6 16.7 1.58 0.7   8.0  Brown silty sand 6 
  ST12  303-

12N 
  22-24  674.0-672.0 2.8 5.6 26.3 1.87 1.79   16.0  Brown silty clay 6 

                   
305  ST5  305-5N   8-10  663.2-661.2 2.8 5.6 43.2 2.32 0.5   6.0  Organic sandy silt, 

trace clay 
6 

                   
306  ST2  306-2N   2-4  672.8-670.8 2.8 5.6 62.0 1.67 0.4   5.0  Brown silty sand 

w/organics 
6 

                   
307  ST3  307-3N   4-6  671.0-669.0 2.8 5.6 78.6 1.33 0.9   2.5  Brown clayey silt 6 
  ST7  307-7N   12-14  663.0-661.0 2.8 5.6 37.6 2.17 0.3   4.8  Organic silty sand 6 
                   
AB1  13F  -   29.5  675.5 2.8 6.5 24.8 0.23 3.1   9.0  Silty clay 7 
  15E  -   32.2  672.8 2.8 6.5 24.9 0.23 2.75   5.3  Silty clay 7 
                   
AB2  15E  -   33.8  671.4 2.9 6.5 27.3 0.25 1.0   11.8  Sandy clay 7 
                   
AB5  12E  -   24.1  681.3 2.9 6.5 23.7 0.28 5.2   5.0  Silty clay 7 
                   
AB6  7E  -   16.2  673.5 2.9 6.5 25.2 0.31 0.6   1.5  Silty clay 7 
  9E  -   21.1  668.6 2.9 6.5 26.8 0.31 0.3   1.8  Sandy clay 7 
                   
AB10  10E  -   24.1  681.7 2.9 6.5 23.4 0.28 4.2   5.2  Silty clay 7 

 
 
 
NOTES: 
 
*Refers to reference (Section 2.5D.9) in which test results can be found. 
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TABLE 2.5D-7 

 
SUMMARY OF  

UNCONSOLIDATED UNDRAINED (UU) TRIAXIAL COMPRESSION TESTS 
 
 

                Specimen                      Axial Strain  
 

Boring 
  No.   

 Sample 
and 

Section  

  
Depth* 
   (ft)    

  
Elevation 
     (ft)      

  
Diameter 
    (in)      

  
Height 
  (in)   

 Water 
Content 
   (%)    

 Dry Unit 
Weight 

   (pcf)    

 Rate of 
Strain 

(%/min) 

 Confining 
Pressure 
    (ksf)      

  
(σ1 - σ3) max 
      (ksf)       

 at 
(σ1 - σ3) 

max  

  
Material 

Description 
                         

PL3  1F   6.9  675.6 2.87  7.15 24.3  100.3 0.28  1.00  4.4**   15  Silty clay 
  3F   13.2  669.3 2.90  7.06 23.5  100.9 0.28  2.00  4.4**   15  Silty clay 
  5E   22.6  659.9 2.89  7.08 21.2  93.3 0.28  2.50  3.4**   15  Silty clay 
                   
                   
                   
Block I***  IC  -  679 2.59  6.05 22.5 100.8 0.33  28.8  8.3**   19  Silty clay 
  IA  -  679 2.58  5.93 22.1 101.3 0.33  14.4  8.7**   20.5  Silty clay 
  IB  -  679 2.57  5.42 22.3 101.0 0.31  7.2  8.6**   20  Silty clay 

 
 
 
 
 
 
 
 
 
 
NOTES: 
 

*Depth to top of section cut for testing. 
**No defined peak observed in stress-strain curve. 

***Recovered from stiff silty clay lens at bottom of containment foundation. 
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TABLE 2.5D-8 

 
SUMMARY OF 

CONSOLIDATED ISOTROPICALLY - UNDRAINED (CIUC ) TRIAXIAL 
COMPRESSION TESTS 

 
 

          Specimen Properties           
          Initial  After Consolidation           
  Sample 

and 
      

       Specimen         
  

 Water Dry Unit 
  

 Water Dry Unit 
 Effective 

Confining
  

Back 
   Axial Strain 

at 
  

Boring 
  No.   

 Section 
   No.    

 Depth 
  (ft)    

 Elevation 
    (ft)     

 Diameter 
    (in)     

Height 
  (in)   

 Content  Weight  Void 
   (%)      (pcf)      Ratio  

 Content  Weight  Void 
   (%)      (pcf)     Ratio  

 Pressure 
    (ksf)    

 Pressure 
    (ksf)    

 (σ1 - σ3)max 
     (ksf)       

 (σ1 - σ3)max 
      (%)       

    Material 
Description 

                        
AB1  15F  32.7   672.3  2.8 6.5   23.2 104.2 0.617   24.1 106.7 0.579   3.0   6.5   5.9   13.5  Silty clay 
                        
AB5  12D  27.0   678.4  2.8 6.5   22.4 104.4 0.614   23.1 106.1 0.589   2.5   10.0   7.2   13.0  Silty clay 
                        
AB6  7F  16.0   673.7  2.8 6.5   28.5 95.4 0.766   28.7 96.4 0.748   1.0   6.5   1.8   13.7  Silty clay 
                        
AB10  10D  23.6   682.2  2.8 6.5   22.4 105.9 0.592   22.8 107.6 0.566   3.0   9.4   6.7   12.4  Silty clay 
                        
OF6  13E  54.0   667.0  1.4 3.5   33.2 83.2 1.019   31.9 88.2 0.905   7.6   6.9   6.1   11.1  Clay 
                        
                        
                        
                        
                        
OF7  1E  48.7   672.3  1.4 3.4   49.8 68.3 1.467   48.0 72.1 1.338   6.0   10.1   6.7   8.0  Sandy silt 
                        
OF9  1B  46.7   674.3  1.4 3.4   49.0 66.5 1.524   41.3 75.8 1.215   12.0   5.0   7.3   5.3  Sandy silt 
  1C  47.0   674.0  1.4 3.1   31.0 73.7 1.278   38.4 76.6 1.192   9.0   11.4   6.6   4.0  Sandy silt 
  1D  47.3   673.7  1.4 3.3   46.2 69.3 1.424   43.8 74.0 1.268   6.0   5.8   5.4   5.1  Sandy silt 
  1E  47.7   673.3  1.4 3.4   49.3 68.6 1.449   49.1 70.9 1.369   2.6   8.6   3.0   6.6  Sandy silt 
  4D  60.3   660.7  1.4 3.3   25.6 93.2 0.803   26.7 96.9 0.732   8.4   8.6   9.9   7.3  Sandy clay 
                        
Block I*  IE  --   679±   2.7 5.8   22.2 93.4 0.805   20.6 96.4 0.748   7.2   8.7   8.8   15.1  Silty clay 

 
 
 
NOTE: 
 
*Recovered from stiff silty clay lens beneath reactor containment excavation. 
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TABLE 2.5D-9 
 

SUMMARY OF 
CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS*,** 

BY OTHERS 
 
 

         
Initial 

   Effective 
Confining Pressure 

  
Back Pressure 

  Axial Strain 
at 

  

Boring 
  No.   

 Sample 
  No.**  

 Depth 
   (ft)   

 Elevation 
     (ft)      

 Water Content*** 
           (%)           

 Unit Weight 
      (pcf)       

 σc 
            (psi)              

 μ6 
         (psi)          

 (σ1 - σ3)max 
      (psi)        

 (σ1 - σ3)max 
      (%)        

  
Material Description 

                     
305  3  4.0-4.5  667.2-666.7  71.4   83   7.6   77.4  12.0   8.0  Gray to black organic silty sand 

    5.2-5.5  666.0-665.7  47.4   94   14.3   92.6  14.5   5.5  Gray silty sand and organic clayey silt 
    5.5-5.9  665.7-665.3  49.8   99   43.5   82.4  41.0   10.0  Gray sandy clayey silt 
                     

306  5  8.0-8.4  666.8-666.4  67.0   88   7.2   66.5  11.8   6.0  Mottled brown silty clay 
    8.4-8.7  666.4-666.1  76.6   88   14.2   72.8  15.0   5.0  Mottled brown silty clay 
    9.0-9.4  665.8-665.4  69.2   94   42.2   63.3  29.5   5.0  Mottled brown silty clay 
                     

301  3  11.8-12.1  668.8-668.5  23.5   126   7.2   61.7  28.0   14.0  Mottled brown sandy, clayey silt 
    11.8-12.1  668.8-668.5  23.6   126   13.6   73.2  48.0   16.0  Mottled brown sandy, clayey silt 
    12.1-12.5  668.5-668.0  22.3   128   41.5   62.6  62.0   12.0  Mottled brown sandy, clayey silt 
                     

308  4  6.8-7.2  668.1-667.7  74.5   89   7.0   64.7  11.8   6.0  Mottled brown silty clay 
    7.5-7.9  667.4-667.0  77.5   100   14.2   72.8  17.9   10.0  Mottled brown silty clay 
    7.5-7.9  667.4-667.0  79.3   98   43.1   91.8  35.0   6.0  Mottled Brown silty clay 
                     

310    24.3-24.7  655.2-654.8  26.9   130   6.7   57.0  40   720  Brown clayey sand 
    24.7-25.0  654.8-654.5  25.1   128   14.2   62.8  43.0   13.0  Brown clayey sand 
    25.0-25.3  654.5-654.2  24.6   128   42.2   61.2  61   720  Brown clayey sand 

 
 
 
NOTES: 
 

*Test procedure found in Appendix 2H of BVPS-1 FSAR, Figure 2H-39. 
**Soil test specimens approximately 1.4 in diameter and 3.5 in high. 

***Atterberg limits of sections of tube sample given in Figure 2H-37 and 2H-38 of above
reference. 

 



"Tl -G'I 
C 
;o 
m 
I\) 

(J1 

CJ 
I .... 

) 

SIEVE ANALYSIS HYDROMETER ANALYSIS 
SIZE Of OPENING IN INCHES I NUMBER OF MESH PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS 

N N .. • 0 g IO tn • • § tn .. "' N 
:::::. :::: N .. 8 0 ' :::: ' :::: 2 IO 0 i i 000 ~ "' N - 0 .8 8 0 0 

o• • .. ffl N N - - .., .., .. IO N .,, .... NQQQ Q Q Q ~ q Q 0 
·100 

\ \ 
\ ' 10 \ '-
' ' 90 

\ 
\ \. 
\ \ 

zo \ 
\ I\ 10 

' \ 
I\. ' ' ' 30 1-- \ I\. 70 .,, , ' "' [\ ' :a ' ' SAMPLE TESTED 

0 '- "" I 

"' ' ' I 
z 40 I\ ~ 7 60 
-t '- ,, 
:a ' ' "' ' ' -t 
? 90 •"'- ' / .... \ 50 z 
"' 

., 
" \. 

0 SAMPLE CCMPLETE ' ' "ii,,. \. al 
-< ' 

, 
50 "' ~ 

40 

• ' ' Gs = 2.65 ~ '- ' G) \. % 
~ 70 ' \. 

" '- 30 

' ' ' I\. ... 
80 I\. , 

20 

' "-
Pl,. l!ii,,. 

""" ......... 
r--...... -

90 ·- 10 

10:) 11 I I I I Ill I I II I I 7 l I 11 I II I 11 I 
,:, C C) > c; 0 II; ~ -. .., .. .,, N - ~ '· ~ "'. I~ ~ -: a I~ 1n < ,, ·:II - . IO ft 'II "' N 

_o 
0 0. • l'I .. .., N ~ QQQ ~ Q 0 0 0 00 0 a 0 
N GRAIN SIZE IN MILL I METE RS -~ Q QQ Q Q 

COBBLES COARSE FINE COARSE MEDIUM I Fl NE I SILT OR CLAY 
GRAVEL SAND I FINES 

SAMPLE DEPTH (FT) % GRAVEL % FINES 0 so o,o Cu Cz CLASSIFICATION 

6,8,9 
CCMPLETE 20.0 - 31.5 31.7 9.2 6.2 0.09 68.9 0.8'3 GRAVELLY SAND (SP-SM) 

TESTED " " 19.2 13.4 1.7 SILTY SAND (SM) -- - -

co (/J 

~ =i ;"' 
~ 
~ 
~ 

~ 
~ 

I 
CJ) 

~ 
1--3 
H 
~ .,, 

"' :0 i 
H 

0 1--3 
"' z 
~ 

l\) 

"'fl 
z 
"' :0 

0 ,.. 
....... -4 

m -.J"' 
-< 

~ • "' s; 
G) 
% 
~ 

-.J 

"' 
(/J ,.. 
E 
'V 

' "' "' i,. z 
(» C 

i.. E ...om 
"' ,.._:u 

(') (/J 

i 
C' ...,. 
:::s 
~ ...__, 

) 

0 

' ;;; 
oz c:: -4 
£> 

~ 
C/) z 
t,:j 

~ 
H 

£ 
1--3 
H z 
0 
0 

~ 
~ 
~ 

~ 

...... ~ 
l\) z 
l\) C 
.J:-,-E ....... m 

"' =-

"' >< 
'V 

~~ 
::c, =-
~~ oi 
c» -t 
0 -< N -v "' ,.. 

z 
0 

z 
C 
E 
Ill 

"' :u 

Cl) 
-t 
0 z 
"' g 

~ 

"' m 
Cl) 
-t 
"' =-
"' z 
Ci) 

z 
"' "' =-z 
Ci) 

n 
0 
=-.,, 
0 
=-• ::! 
0 z 

Gl 
::u 
~ 
0 
~ 
::::! 
0 z 
0 
C 
::u 
< ,,, 
(/) 



Tl 
1-1 
Ci) 
C 
;o 
rn 
I\) 

(11 

0 
I 

I\) 

SIEVE ANALYSIS 
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SIZE Of OPENING IN INCHES I NUMIER OF MESH PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS 
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SIZE OF OPENING IN INCHES ) NUMIER OF MESH PER INCH, U.S. STANDARD 
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NOTES 

I. GROUND ELEVATION INSIDE 
COFFERDAM -679.5FT. 
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SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, U.S. STANDARD 
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SIZE OF OPENING IN INCHES l NUMIER OF MESH PER INCH, U.S. STANDARD 
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STONE~ W!IIT!R ENGINEERING CORPORATION 
CONSOLIDATION TEST REPORT 

PRl!ND. __ _ 
rl!LlftlNAIY--
JTEII -----
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5TONE, WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
rl lE:.NT 

CuQUESNE LIGHT COMPANY 
SITE 

BERVER VALLEY UNIT 2 

J • 0. NU11BER 
12859 .01 

Cc:!TE 
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLIENT 

DUQUESNE LIGHT COMPANY 
SITE 

BEAVER VALLEY - UNIT 2 

J.O. NUMBER 
12859.01 

DATE 
7 APR 77 

CONSTANT RATE OF STRAIN - Q.044 PERCENT PER MINUTE 
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STONE 4 WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY J.O. NUttlER 

12859-01 
BORING NU"IER OF9 

SITE DATE BEAVER VALLEY - UNIT 2 14 APR 77 
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STONE~ WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 

SITE 

J.o. NUnBER 
12241 

DATE 

BORING NUnBER 

BERVER VALLEY U? IT~ 28 APR 76 SA"PLE NU"BER BAG 1 
DEl'TH CONSTANT RATE OF STRAIN - 0 ■ 039 PERCENT PER MINUTE --- FT 
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STONE~ WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLIENT DUQUESNE LIGHT COHPANY 
SITE BERVER VALLEY UNIT 2 

J.o. NUltKR 
12241 

DflTE 
28 APR 76 

IDIUNC. NUtllfl 
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STONE~ WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLI!MT DUQUESNE LIGHT COMPANY 

J.o. NUlll£lt 12241 
SllE BEAVER VALLEY UNIT 2 

DAT£ 19 t1AY 76 
CONSTANT RATE OF STRAIN - 0-029 PERCENT PER HINUTE 
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STONE & W,BSTER ENGINEERI.NG CORPORATION CONSOLIDATION TEST REPORT 
Cl..l&NT J.O. NUMeli.R. aolUNG NUMaCR, 

DUQUESNE LIGHT COMPANY 12859.01 OF7 
SIT& DAT& SA~L& NUM&&R. 

BEAVER VALLEY UNIT 2 13 APR 77 lF 
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STONE & W~BSTER ENGINEERING CORPORATION CONSOLIDATION TEST REP0~7 
CL.IE ... T J.O. NUM&IUI. IIOA,ING NUMeCA, 

DUQUESNE LIGHT COMPANY 12859.01 OF7 
SITe. DATIi:. SAIWIPC..& NUM&ILR. 

BEAVER VALLEY - UNIT 2 1 APR 77 lF 
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D ISPLAC:EMENT vs. LOG T lME PLOT 49.1 FT. 
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STO:-.IE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CL.IENT J.O. NUM&E.R. BOlllNG NU Ma all 

DUQUESNE LIGHT COMPANY 12859.01 OF7 
SITE. DAT& SAMPL& NUM&ltR 

BEA VER VALLEY UNIT 2 4 APR 77 lF 
0&PTI-I 

DISPLACEMENT vs. LOG T:JME PLOT 49.1 FT. 
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STO~S & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPO~T 
Cl.IE.NT J.O. NUMBIUl IIOlllNG NUM81EA. 

DUQUESNE LIGHT COMPANY 12859.01 OF7 
&ITE OATIL SAMPLS NUM&&A. 

BEAVER 'iALLEI UNIT 2 5 APR 77 lF 

DISPLACEMENT vs. LOG T 1ME PLOT 
OB.PT ... 

49.1 FT. 
0 
0 
0 
0 
-➔ 

('('\ 
I 
0 
...-1 

>< 

'° • l "' II 8 
'd . 0 

I ..... 
0 I 

I 
I 
~ 
I 

~ 
E-➔ 

~ 0 . 
I '° ...-I 

0 
0 7 

I ..... 
T 

J s:!' 
~ I ::: I I 

/V ~ 

1/1 ~ 
E-t 

/ &, 
~ 

r/) 
bQ.. '1-4 

0 < 0 
~ 0 0 ~ "' ,, 

...-1 ..... 
II 7 

7 II 
;::, 7 p 

~ 

/ 

/ 
_, V 0 

7 
(I) 

~ 
C\l 

I 1/ ~ , 
~ Cf\ -' 

~ b / ...-1 
,,/ 

/ X 

I '° • 
"' J II 

p, 
0 

~ 

.....:t' ,o 10 0 C'\l ~ ,u 'OJ • . . . • . • . •0 
N N N (""'I (""'I (""'I (""'I C"'\ 
,-.f ,-.f ,-.f ,-.f ,......, ,......, ,......, ,......, 

- .. - . lDDI - mu CIWlI 'lVI a 'IVOI J,ll3J\ 

FIGURE 2.5-34 



i1 .... 
G) 
C 
:::0 
m 
N 

U1 
0 
I 

uJ 
U1 

) 

-----···--------·--····-···----·----- ------------
1 

0 

2 

0........ 
~ 
~ ~ 

I"--,.."'--
I"-.. 
~ 

~ 
4 

10 

o-___ -----------r--- ..._ 
i-. ~ 
N~ 

12 

14 
0.1 

) 

J 
~ 

t 
2 

' "" I\ '\. 

----- -- --

) 

~ n v,, 
-t r- 0 -i ~ Ill t::::, z 

I 7. ITI c= -i QO 

I ·I ~ m 
,.:,:, 

WATER CONTENT (%) 24.0 
DQ.Y UNIT WEl6HT (PcF) 102 • .3 

VOID RATIO, eo 0.642 

I I I I I I I I 
SANDY CLAY, moderately plastic 

25-30% fine sand, gray .. -

' ~ 
V, 

I 

~ 
.,_! 
l'T'I 
:JO 

t"-4 ,,., 
H z 

~ i 
I 

~ 
~ 

.,._ 
f~ 

.@ ,,., 
0 <= :~ I z 

i c-. 
I 

I"\ l\) I 0 
~ -,:, 

I 0 :J 

I 
>--0 :z 

l 

" I\ 
I\ 

I\ 
l 
' \ 

!\ 
\ -~ -- "V 

0 



STO~E & WEBSTER ENGINEERING CORPORATION 

CLIENT 

DUQUESNE LIGHT COMPANY 
SITE. 

BEA VER VALLE! UNIT 2 

D ISPLACil{'lNT vs • LOG T nm PLOT 
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STOz.JE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLIENT I J.O. NUM&li.R. EIO~ING NUM■li: R 

DUQUESNE LIGHT CCJIJ'ANY 12241 PLJ 
SITE IDAT& SAMP~& NUMB&R. 

JEAVER VALLEY UNIT 2 28 MAR 77 5F 
D&PTH 

DISPLACEMENT vs. LOG TlME PLOT 2J.2 FT 
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPOR7 
C:LIE:NT 

. 

J.O. NUMBE.R. 80~1NG .. UMB&:R. 

DUQUESNE LIGHT COMPANY 12241 PLJ 
&ITE 0ATll SAMPLE NUMBIUl 

BEAVER VALLEY UNIT 2 28 MAR 77 5F 
01!.PTM 

D ISPLACU~ENT vs. LOG T Th1E PLOT 23.2 FT 
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STO~£ & WEBSTER ENGINEERING CORPORATION CONSO.LIDATION TEST REPOR"i 
CL.li~NT J.O. NUMBI.R. BOCUNG IIIUM&ICQ. 

DUQUESNE LIGHT COMPANY 122-1.1 PL1 
51Tlil. 0ATR. 9AMl'L& NUM&IUt. 

BEA VER VALLEY UNIT 2 28 MAR 77 5F 
OR.PTH 

DISPLACEMENT vs. LOG Til-fE PLOT ?~.2 FT 
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STONE & WEBSTER ENGINEERING CORPORATION 

CLl&NT 

DUQUESNE LIGHT COMPANY 
SITI! 

BEA VER VALLEY UNIT 2 

INCREMENTAL CONSOLIDATION TEST 

I I ---
--- SILTY CLAY, very stiff, brown 
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLl&NT J.O. NUMa&R. IIORINCI NUMaSA. 

DUQUESNE LIGHT COMPANY 12241 -
SIT& OAT& SAMPI.& NUMa&a 

B8AVER VALLEY UNIT 2 4 JUN 76 BLOCK SAMPLE I 
D&PTH 

TIM1~ Ci.Ji,. VE: 4.o KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
C~l&NT -,.o. NUMa&R. 801UNCI NUMa&ll 

DUQUESNE LIGHT COMPANY 12241 
&ITll OAT& SAMPL& NUMUII. 
BEAVER VALLEY UNIT 2 4 JUN 76 BLOCK SAMPLE I 

D._PTM 
TIME CURVES: 8.0, 16.0 STRESS INCREMENTS 
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLl&NT J.O. NUMll&R. BOlllNCI NUMaa11. 

DU¼!UESN::~ LIGHT COMPANY 12241 -
SITE DAT& SAMP\.& NUMa&R 

BEAVER VALLEY UFIT 2 4 JUN ?6 BLOCK SAMPLE I 
0&PTH 

TIM~ CURVE: 32.0 KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLIENT J.O. NUMa&A. &OIUN6 NUM•SA. 

DUQUESNE LIGHT COMPANY 12241 -
SITE OAT& SA~L& NUMa&A. 

BEAVER VALLEY UNIT 2· 4 JUN 76 B~OCK __ S~PLE I 
0&PTH 

TIME CURVE: 64.0 KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLl&NT J.O. NUMa&A. BOIUNG NUM•CA. 

DUQUESNE LIGHT COMP ANY 12241 -
SITE DAT& SAMPI..& NUM-R 

BEAVER VALLEY UNIT 2 28 JUN-76 BLOCK SAMPLE I 
O&PTH 

TIME CURVE: 0.25, 0.50, AND 1.0 KSF STRF.SS INCREMENTS --·· -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CL.l&NT J.0. NUM&&.R. BOIUNCI NUMaCA. 

DUQUF.sNE LIGHT CCJ.fPANY 12241 -
SITK DAT& SAMPL& NUMa&R 

BEA VER VALLEY UNIT 2 28 JUN 76 BLOCK SAMPLE I 
o-.PTH 

TIME CURVE: 2.0 KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CL.l&NT J.0. NUMBIUl BOlllN(I NUMatUl 

DUQUESNE LIGHT Co.fi>ANY 12241 -
&IT& OATK SAMl'L& NUMa&R. 

BEA VER VALLEY UNIT 2 29 JUN 76 BLOCK SAMPLE I 
O._PTH 

TIME CURVE: 4.0 KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 

CL.l&NT J.O. NUMa&R. ao1uN• NuMaaa. 
DUQUESNE LIGHT CCJ.iPANY 12241 -

SIT& DAT& SAMPI.& NUMa&ll 

BEAVER VALLEY UNIT 2 29 JUN 76 BLOCK SAMPLE I 
O&PTH 

TIME CURVE: 8.0 KSF STRESS INCREMENT· -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLlllNT J.O. NUMa~R. BOlllN& NUMaaa. 

DUQUESNE LIGHT CCJ-ll>ANY 122.ll -SITll 0AT& SAMl'L.& NUMallR 
BEA VER VALLEY UNIT 2 29 JUN 76 BLOCK SAMPLE I 
Til1E CURVE: 16.0 KSF STRESS INCREMENT 
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 
CLl&NT 1'o0, NUMa&R. aOIUN4ll NUM•IUl 

DUQUESNE LIGHT Coo>ANY 12241 -
SIT& DAT& SAMPI.& NUMa&R. 

BEAVER VALLEY UNIT 2 29 JUN 76 BLOCK SAMPLE I 
O&PTH 

TlME CURVE: 32.0 KSF STRESS INCREMENT -
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STONE & WEBSTER ENGINEERING CORPORATION CONSOLIDATION TEST REPORT 

CLIENT J.O. NUMa&A. SOIUN6 NUM•CA. 

DUQUESNE LIGHT COMPANY 12241 -
SITE OAT& SAMl'L& NUMa&R. 

BEAVER VALLEY UNIT 2 30 JUN 76 BLOCK SAMPLE I 
D&PTH 

TllvJ:E CURVE: 64.0 KSF STRESS INCREMENT -
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STONE 8 WEBSTER ENGINEERING CORPORATION UNCONFINED COMPRESSION 
TEST 

CLIENT J.O. NUMBER BORING NUMBER 

AB1 DUQUESNE LIGHT COMP ANY 12690.46 
SIT! DAT 

BEAVER VALLEY - UNIT 1 13 MAR 79 13F 
SOIL DESCRIPTION DEPTH 
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RATE OF STRAIN __ tz~ PER MI_N..;:...)_ +---_o=....,.'-'-"2=---43 

0 1 .,__---¾,1---1----1----..--

1 
CONr='IN,NG PRESSUR.E. 

I 
\I I), 

o _______ ,___ __ ____.______.,____--'--_____. __ --'--I ------'I_....._I _-'-----'------' 
0 2 4 6 8 10 12 14 16 

AXIAL STRAIN-percent 

FIGURE 2.5D-69 



STONE 8 WEBSTER ENGINEERING CORPORATION UNCONFINED COMPRESSION 
TEST 

CLIENT J.O. NUMBER BORING NUMBER 

DUQUESNE LIGHT CCMPANI 12690.46 .A.Bl 
SITE DA E 

BEAVER VALLEY - UIIT l 17 APR 79 15E 
SOIL DESCRIPTION DEPTH 

SD.,'!'! CLAY, MODERATELY PLASTIC,1-~ FINE SAND, BROWN. ,32.2 FT 

5 -

SAMPLE NUMBE.~ 15E 
DEPTH (FT) l2-2 
WATER CONTENT (%) 2.l__g 

J 
'+ 

ORY UNIT WEIGHT (PCF) gg_g 
~~CtMEN DIAMETER (IN.) '7.1~ 
RATE OF" STRAIN (°/c, PER. MIN) 0.2~ 
CONFINING PRESSURE. - 0 

.: ...... ;--ir-
O' ,,, ... ., 
0. 

en 
0. 3 .i: 
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0 2 4 6 8 10 12 14 

AXIAL STRAIN-percent 

16 

FIGURE 2.5D-70 



STONE 8 WEBSTER ENGINEERING CORPORATION UIICOD'IDD COMPRESSION 
TEST 

CLIENT J.O. NUMIER BORING NUMBER 
DUQUESD LIGHT CCMPAlf 12690.46 AB2 

SIU DATE l5AMP'LE NUMBER 

BEA VER VALLI! - mrrr 1 21 MAR 79 151 
SOIL DESCRIPTION DEPTH 

SA.IDf CLAI,MODIRA.TELI PLASTIC,IILLOWISB BROWI. 33.s 

5 

SAMPLE NUMB£Q. 151 
DEPTH (F'T) JJ.8 
WATER CONTENT (O/o) 27.] 
DRY UNIT WEIGHT (PCF) 96.0 

4 
SPECIMEN DiAME-TE:Q. (IN.) 2.89 
QAT£. OF' STRAIN (_~/o PER. MIN) 0.25 
CONFINING PRESSURE. 0 

..: --O' \, ., 
~ ., 
0. 

en 
0. 3 .-: 
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rn 
rn 
LLJ 
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~ 
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> -rn 
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:E 
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1 .... - - --, ' 
~ .- -

~ 
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~ /r 
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("' 
0 2 4 6 8 10 12 14 16 

AXIAL STRAIN-percent 

FIGURE 2,5D-71 



STONE 8 WEBSTER ENGINEERING CORPORATION UIC0DIIED COMPRESSION 
TEST 

CLIENT J.O. NUMBER BORING NUMBER 

DUQUESNE LIGHT CC>IPAII 12690.46 AB5 
SITE DA 

BEA VER VALLEI - UIIT 1 21 MAR 79 12E 
SOIL DESCRIPTION DEPTH 

Sll,TI CLAY, HIGlll,Y PLASTIC, LIGHT BROWlf. 24.1 FT 

5 ~ I\ • J ; • 
I \ 

4 

0 \ j • 
I I'\. 

..,; f ~~ 
.... 
O' en .. I '1l... 

'-- ..._. 
• Q. 

fl) I 
0. 3 .llC u 
I 

en J SAMPLE NUMBER 121 
en 
w 
a:: ..... 
f,/) 

~ 

> 
en en 
L&J 2 0: 
Cl. 
~ 
0 
(.) 

I OE.PTJ-4 (F"T) 27.7 
WATER. CONTENT (°/o) ,1_7 

I DRY UNIT WE.IGl-{T (Per-) 101-0 
SPECIMEN Dl~METER. (IN.) 2-87 

t RATE OF' STR.A!N _(¾PER MIN) 0.28 
CONF"INlNG PRESSURE 0 

I \'( I .,J 

~ . 
J 

1 t 
I 

~ 
I 

' r 
0 

0 2 4 6 8 10 12 14 

AXIAL STRAIN-percent 

16 

FIGURE 2.5D-72 



STONE 8 WEBSTER ENGINEERING CORPORATION UBCOIFIIIID COMPRESSION 
TEST REPORT 

CLIENT J.C. NUMBER BORING NUMBER 

DUQUESD LIGHT CCMP.llI 12690.46 J.B6 
SITE DAT~ SAMt'LE NUMBER 

BEAVER VALLE! - UIIT 1 · 5 APR 78 71 
SOIL DESCRIPTION DEPTH 

SILTI CLAY, MODERATELY TO HIGHLY PLASTIC, 5-10,C lPW SAID, BROWII. 16.2 PT 

2.0 

SAMPLE NUMBER. 7E 
DEPTH (FT) 16.2 
WATER CONTENT ( 0/o) 25-2 
DRY UNIT WEIGHT (PCF) 97.Q 
SPE.CIME.N DIAMETER (IN.) 2.87 
RATE OF STRAIN . (%, PER MIN) 0.31 

1.5 CONF"INING PRESSUR.E 0 

,..; 
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Cl) 
a. ,,, 
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I 
(J) 
(J) 
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...... 1.0 c.n 
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> -(J) 
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0.5 I I l 
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~ r \ 
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t -o-__ ------o 
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0 2 4 6 8 10 12 14 

AXIAL STRAIN -percent 

FIGURE 2.SD-73 
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STONE S WEBSTER ENGINEERING CORPORATION UICONFIIED COMPRESSION 
TEST REPORT 

CLIENT J.O. NUMBER BORING NUMBER 

DUQUF.slfE LIGHT CCMPilI 12690.46 AB6 
SITE DATE ~14mr-Lt. NUMBER 

BIA.VER VALLE! - IIIT 1 5 APR 79 91 
SOIL DESCRIPTION DEPTH 

SAIDI CLAY, MODIRATELY PLASTIC, 25-3~ PIIE SAID,BROWI. 21.1 

2.0 

SAMPLE NUMBER 9E 
DEPTH (FT) 21.1 
WATER CONTENT (%) 26.8 

l.5 ORY UNIT WEIGHT (PCF) 95.9 
SPECIMEN DIAME.TE::R (IN.) 2.87 

....: RATE OF STRAIN (% PER MIN) 0 • .31 ,._ 
ci- CONFINING PRESSURE 0 
ti) ... /.1 Q) 
a. 

"' ~ I, 
.!.JI!. 
I n 

Cl) 
Cl) 
w 
a: 
I- 1.0 Cl) 

w 
> -Cl) 
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a: 
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0.5 

--- -~ ~ ---0.... 
~ r----o .___ 

f 
~ r--o.... ...........__ 

r--,........,., 

r _) 

0 
0 2 4 6 8 10 12 14 

AXIAL STRAIN-percent 

FIGURE 2.5D-74 
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STONE 8 WEBSTER ENGINEERING CORPORATION UJICOIJIDD COMPRESSION 
TEST 

CLIENT J.O. NUMBER BORING NUMBER 
DUQtraSRE LIGHT CCMPAII! 12690.46 ill.O 

SITf D 

BEA.VER VALLE! - tJIIT 1 21 MAR 79 101 
SOIL DESCRIPTION DEPTH 

Sil,Tf CLAY,HIGlll,Y PL1STIC,YELLOVISH BROW. 24.l FT 

, 
I I I I I I 

SAMPLE NUMBER. 101 -
DEPTH (FT) 2.Ll 
WATER CONTENT ( 0

/ 0 ) 21.~ 
ORY UNIT WEIGMT (PCF) 102.~ 
SPE'..CIMEN DIAMETER (IN.) 2.86 

4 

+! .... 
a-
flt ... ., 
Q. 

/' I\ RATE OF STRAIN ( 0/4, PER MlN) 0.28 -
CONS::-INING PRESSURE. 0 

I ~ 
1-

t \\ J 

I \ -

' \ jJJ} -

I -
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0. 3 .x 
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"' I ' "' "-.I 
a: 
t-en 
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0 
0 2 4 6 8 10 12 14 16 

AXIAL STRAIN-percent 

FIGURE 2.5D-75 



STONE 8 WEBSTER ENGINEERING CORPORATION UNDRAINED COMPRESSION 
TEST 

CLIENT 

DUQUESNE LIGHT COMPANY 
SITE 

J.O. NUMBER 

12241 
DATE 

BORING NUMBER 

BEAVER VALLEY UNIT 2 3 HAR 77 
SOIL DESCRIPTION 

SILTY CLAY, MODERATELY PLASTIC, LIGHT BROWN, (CL) 

• 3. 0 
+l 
~ 

(1l 
~ 
0 
) 
en en 
I.LI 
a: 
t- 2.0 
Cl) 

L&J 
> 
en 
Cl) 
L&J 
a: 
C. 
~ 
0 
(.) 

1.0 

0 

I 
JJ 
?/ 

~6 
X ... 
0 

-· --· 

SAMPLE NUMBER lF 
OEPTH (FT) 6.9 
~T£R __ CQNTENT_ (¾) 21.... '3 
DRY UNIT WEIGHT (PCF) 100.'3 

-SPECIMEN DIAMETER (IN.) 2.87 
RATE OF STRAIN (%PER.MIN) 0.28 
CONF'INING PRESSURE ( TSF) 0.50 

. 

l /, ' 

f\ 
~ 

-~ ~ 
~ -~ 

bff v-
SAMPLE JF -ll ./ 

'"'7",. 

Vj 1/ 
..... SAMPLE lF 

,~ 
/_ ,, ......-

/ / 
j 'J 

/, I ~p 
£ 

2 4 6 8 10 

AXIAL STRAIN-percent 

DEPTH 

SEE BELOW 

3F 
13.2 
21.'5 

100.q 
2 .. 90 
0.28 
1.0 

' 
L ~. 

- ·~ __,,a.r-~ -· "' --

12 14 16 

FIGURE 2.5D-76 



STONE 6 WEBSTER ENGINEERING CORPORATION UNDRAINED COMPRESSION 
TEST 

CLIENT J.O. NUMBER BORING NUMBER 

DUQUESNE LIGHT CCJ.iPANY 12241 PL3 
SIT! DATE 5AMt"LE NUMBER 

BEA VER VALLEY UNIT 2 8 MAR 77 SE 
SOIL DESCRIPTION DEPTH 

SILTY CLAY, MODERATELY PLASTIC, LIGHT BROWN, (CL) 22.6 FT. 

4.0 

SAMPLE NUMBER. 5E 
CEPTH (FT) 22.6 
WATER. CONTENT (°lo) 29.2 
DRY UNIT WEIGMT (PCF) 93.3 
SPECIMEN DIAMETER (IN.) 2.89 

.3.0 ~ATE OF STllAIN (0/4 P£R. MIN) 0.28 
CONFINING PRESSURE TSF, 1 .25 ,, 

I 
.,: I - f 

d- I J, • ... I/,-• a. 
en \\ C: 
0 .µ 
I ' j 

u, 
u, 
~ 
Q: 
1- 2.0 
U) 

w > -{/) 
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____i"1 
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a:: n ~ i,---

CL _J._.0-L-----
:\E 
0 ~~ 0 

~ I 
I 

1.0 
/' ! 
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cl 
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l 
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0 I· 

0 2 4 6 8 10 12 14 16 

AXIAL STRAIN -percent 

FIGURE 2.50-77 



STONE & WEBSTER ENGINEERING CORPORATION UNDRAINED COMPRESSION TEST REPORT 

Cl..l&NT J.O, NUMallll. ■ORING NU~a&R. 

DUQUESNE LIGHT COMPANY 12241 BLOCK SAMPLE I 
SlT& OAT& SAMPL& NUMa&~ 

BEA VER VALLEY UNIT 2 18 MAY 76 IA 

(100.0 PSI) 
DKPTH 

CONFINING PRESSURE: 14.40 KIPS PER SQ. FT. -
16.0 

SAMPLE NUM9ER. IA 
14.0 0£PTM (FT) --

WATEQ CONTENT ( 0/e) 22.1 
DQ.V UNIT WE.IGHT (PCF) 101.3 
SPECIMEN DIAM£TEQ (IN.) 2.58 -
QAT£ or STRAIN (8/4 P£R. MIN) 0.33 

12.0 CONFINING PRESSURE (KSF 14.1,,0 . .--

' ' I -
10.0 ~ ;, -

• +:> - ... 
~ - - -
• ~l.o,-----~-

O" 8.0 (I) 
~ 

f.-4 V Q) 

_/' p. 
ti) 

V 
V 

~ 
•r-f 
.!ii:l 

I 6.0 J 

(/) / ~ 
~ 
(/) 

I ~ SILTY CLAY, moderately to highly plastic,r 
1--4 very stiff undisturbed, brittle (/) 4.0 &1 I remolded, 2% fine sand, few voids 
re and fissures,. light b;-own (CH) 
~ 

. .. 

t.) 

f 2.0 

0 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 

AXIAL STRAIN - percent 
FIGURE 2.5D-78 



STONE & WEBSTER ENGINEERING CORPORATION UNDRAINED COMPRESSION TEST REPORT 

Cl.l&NT J.O. NUMUa ■ORINCI NUMUR. 

DUQUE.9NE LIGHT Coo>ANY 12241 BLOCK SP.MPLE I 
SIT& DAT._ SAMPL& NUMaall 

BF.A VER VALLE! UNIT 2 13 MAY 76 lB 
oaPTM 

CONFINING PRF.SSURE: 7.20 KIPS PER SQ. FT. (50.0 PSI) -
16.0 

; SAMPLE MUM8EA. lB 
14.0 DEPTH (FT) - -

WATER. CONTENT (¾) 22.3 
DA.Y UNIT Wf.l&HT (PCF) 101.3 
SPE.CIM~N DIAMETER (IN.) 2.57 -

• RATE OF &TRAIN (% P£R., MIN) 
I 

+) 0.31 
ft.I CONs:'INING PRf.SSUA..a:: ( KSF} 7.20 
0412.0 j 

Cl) 
,... 
Q) 
Sl, I _/'_. . _.,,, ,• 
Vl -~ . , 

} ,!ill ' ; 
: I 10.0 .. -\ . . .. -

tf) 

I 
~ 

~ \:. u ,,; 

! s.o. ~ 
CJ) 

~ I V _/"' 
~ 0 V 6.0i 

V 
4.01 I 

I SILTY CLAY, highly plastic, very stiff 
undisturbed, brittle remolded, 

I 5% fine sand, some voids.and 

f fractures, light brown (CH) 
2.0 

11-) 

00 2 4 ~ 8 10 12 14 ll>· l, .. · 20 22 24 26 
AXIAL STRAIN - percent 

FIGURE 2.5D-79 



STONE & WEBSTER ENGINEERING CORPORATION UNDRAINED COMPRESSION TEST REPORT 

C:L.l&NT J.0, NUMallR aoRINCI NUM&llR 

DUQUESNE LIGHT COMPANY 12241 BLOCK SAMPLE I 
SlT& DAT& SAMPLK NUM&&R. 

BEA VER VALLEY UNIT 2 21 MAY 76 IC 
D&PTM 

CONFINING PRESSURE: 28.8 KIPS PER SQ. FT. (200.0 PSI) -
16.o 

SAMPLE NUMBER. IC 14.0 
OEPTM (FT) -
WATEA. CONTENT (°lo) 22.5 
OR.Y UNIT WE.IGMT (PCF) 100.8 
SP£CIMEN DIAMETER. (IN.) 2.59 
QATE OF STRAIN (0/4 P£R. MIN 0.33 

12.0 CONFINING PRESSUR.E ( KSF' J 28.8 . 
~ 
C'+-t 

,, 
. \. 

I 
0'4 
0'l ;\ 1-i "' ;, 
Q) 
0..10.0 
tfl 

\. 0. 
-rl 
~ 

I 
Cl) 

~ -----
~ i---- .. 

8.0 ,,----Cl) 

~ f:;: ~ H 
Cl) 

~ Cl) 

~ / ~ 6.o ~ 

0 ? 
J 

f SILTY CLAY, moderately to highly plastic, 
4.0 very stiff undisturbed, brittle 

l remolded, 3% fine sand, some 
voids (CH) 

L 
2.0 

l> 

0 ~ 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 
AXIAL STRAIN - percent 

i=1r..11oi= ?_5n AO 



Si"ONt & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST STRENGTH SUMMARY 

CLII.NT J.O.NUMll■a ■JlPLOaATION "TYPI!. ANO NUMat:.ll 

DUQUESNE LIGHT COMPANY 12241 BLOCK SAMPLE I .,T .. Dlll'T& aAMll'LE. NUMa&aa 

BEA VER VALLEY UNIT 2 25 MAY 76 IA, IB AND IC 

~ 

l..,.-,--
/ "' V ("<"'\ 

0 
I-! ., \ ... ' ..J ~ u C'✓ 

Gt ("("\ - ~ u 
(IJ ' VJ r-,...._ ... 
at 00 
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~ ~ J 3j \ at 
o ru '° 0 
~ > v-- - z 
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(/) 0 ~ <l> 1.1:: 11 
+l Q) 
Cl) S-! Cu 

~ .. 
~I '00 "" '--.__ 

....t' 

0 
00 ~ 0 '° N 
N N C'\I ,-, - 00 ....t' 0 

SHEAR STR.ESS, 'T (KSF) 
FIGURE 2.5D-81 



STONE~ WEBSTER ENGINEERING CORPORATION 
TRIAXIAL TEST REPORT 

PAGE NO. ----
PIELININAIY __ _ 
ITEn -----

CLIENT DUQUESNE LIGHT COMPANY J.O. NO. 12690 • 46 
&ITE BEAVER VALLEY - UNIT 1 DATE~ AP1.••- 1~ BY c;qJ~ 

BORING AB 1 SAMPLE 1 SF DEPTH 32. 7 FT CHECKED lt:>A/~: ?CJ BY t«Jo 

BASED ON COMPUTER RUN Jt623004 ON 04/12/79 AT 09 -20 .30 BY OLSZEWSKI. 
rROORAn GT-023 TRXPLOT VER 06 LEV 01 - COMP !LED ON 78 .086 AT 16. 13. t 7 

EFFECTIVE CONSOLIDATION PRESSURE 3.00 KIPS PER SQ FT 
6 - -,----- -

~ 
~ 

5 
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9' 

_/ 

~ - 0: - o; 
f-
l&.. 

a 4 (/') 

IO 0:: .,.. l&J .. 0.. IO .. 
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' :.:: ... -' .,.. 

:;r 
I SILTY CLAY, moderately plastic, 

' 
1-2% fine sand, brown 

' C 
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tu 2 ... 0::: .,, ._ .,.. (/') .. 
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l -r- I I -
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0 (I) 
1111: 
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~ 

-- '-' - .... - ... ... -~ - -~ -I o; IG; Ir I I l 
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~ 
L z AXIAL STRAIN - PERCENT -

;::' I GU RE 2 • 5 C-- D 2 



STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST ST2ENGTI-I SUMMAR.V 

CLIE.NT J.O. NUMBl!Q. l!)(PL0Q.ATION ,-ypE, ANO NUM&E.ll 

DUQUESNE LIGHT CCJ,tpANY 12690.46 BORING ABl 
SITE. DATE AAMPLI!:. NUM&EQ.S 

BEAVER VALLEY 11 APR 79 15F 
TOTAL ST2£SS Cl~CLES 

4 

.3 
~ -r--,.... 

~ ~v ~ 
V "'~ p / .. 2 V en 

Cf) 
LLI I 
Ol I ... en l er I <( 
w I :r 
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00 l 2 3 4 s 6 7 8 
NOR.MAL STR.E5S, er KSF 

EFFECTIVE ST~ESS PATHS 
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FIGURE 2.5D-83 



STONE~ WEBSTER ENGINEERING CORPORATION 
TRIAXIAL TEST REPORT 

PAGE NO• ----
PRELJ"JNAIY __ _ 
ITEft -----

CLIENT DUQUESNE LIGHT COMPANY J.O. NO. 12690-46 
ant: BEAVER VALLEY UN I Y - 1 DATE % APct -r 

BORING AB 5 SAMPLE 12D DEPTH 27 .O FT CH£CK£D IY 

IIASED ON COMPUTER RUN J1623017 ON 04/02/?9 AT 12 .59 .47 BY OLSZEWSKI. 
PROottAn G T-02 3 TR X PLOT VER O 6 LEV O 1 - CO MP I LED ON 7 8 • 086 AT 16 • 13 • 1 7 

EFFECTIVE CONSOLIDATION PRESSURE 2.so KIPS PER SQ FT 
12 
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a 8 (I) 
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' ~ CII 
0 

' • 

~a;- - o; __ .,U] 

/ ~ ~ -
--a- -----~ ----

~ ,_........ 
0 

(f.) 
(f.) 
l&J 4 

(0 a:: 
0 .... 
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I 5% fine sand, yellowish brown -
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STONE & WEBSTER ENGINEERING CORPORATION T~IAXIAL TEST STllENGTH SUMMAR.V 

CLIENT J.O. NUMBl!R EXPLORATION "TVPI!. ANO NUM&ER. 

DUQUESD LIGHT COO'AI! 12690.46 BORDG ABS 
IIITE. DATE SAMPLE. NUMl!EllS 

BEA VER VALLE! UNIT - 1 2 APR 79 12D 

TOTAL 5TllESS CIRCLES 
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en 
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al / I~ t-en 2 
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STONE~ WEBSTER ENGINEERING CORPORATION 
TRIRXIRL TEST REPORT 

PAGE NO. ----
rRELlnlNRftY __ _ 
ITE" 

CLIENT DUQUESNE LIGHT COHPANY J.o. NO• 12690.46 
snE BEAVER VALLEY - UN IT 1 
BORING AB6 SAMPLE 7F DEPTH 
BR&ED ON COMPUTER RUN J1623020 ON 04/03/79 AT 15 .42 .36 BY OLSZEWSKI. 
PROGRA" GT-023 TRXPLOT VER 06 LEV 01 - COMPILED ON 78.086 AT 16.13.17 

EFFECTIVE CONSOLIDATION PRESSURE t.OO KIPS PER SQ FT 
2.4 
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STONE & WEBSTER ENGINEERING CORPORATION T~IAXIAL TE5T STRENGTH SUMMARY 

CL1£NT J.O. NUMBl!R EXPLORATION "TYPlt ANO NUM&ER 

DUQUESNE LIGHT CCMPAN! 1269().46 BORDIG AB6 
SITE. DATE SAMPLE NUMl!ER.S 

BEA. VER VALLE! UHI'l' - 1 13 APR 79 7F 
TOTAL STRESS CIRCLES 
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STONE~· WEBSTER ENGINEERING CORPORATION 
TRIAXIAL TEST REPORT 

PAO! NO.----
PRELJftJNRRY---
IT!" -----

CLIENT DUQUESNE LI OHT COMPANY J.o. NO. 
&ITE BEAVER VALLEY UN IT - 1 DATE 'I •"IL 1, IV /4 

BASED ON COMPUTER RUN J 1623020 ON 04/03/79 AT 15. 42. 36 BY DLSZEMSK I • 
rKDDKRft GT-023 TRXPLOT VER 06 LEV 01 - COMPILED ON 78 .086 AT 16 .13. 17 

EFFECTIVE CONSOLIDATION PRESSURE 3.00 KIPS PER SQ FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST STRENGTH SUMMARY 

CLIE.NT J.O. NUMllltR l!:KPLOllATION 'TVPI!. ANO NUM&E.R 

..... ···~·--II'. T. Tr.ll'I' C'?CVPAff 126QO.l_6 BORDIG A.Bl 0 
SITE. DATE SAMPLI!:. NUM&ER.S 

BEA VER VALLEY UNIT - 1 3 APR 79 lOD 

TOTAL ST~ESS Cl~CLES 
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STONE, NED5TER ENGINEERING CORfOKRTION TRIAXIAL TEST REPORT 
CLIENT J .o • NUIIK~ IIOIUNG NUftllfl DUQUESNE LIGHT COMPANY 12859. 1 Of6 
SITE DATE IAftrLf NUfllfR BEAVER VALLEY - UNIT 2 31 MAR 77 13E 

DEPTH 
EFFECTIVE CONSOi. lDRT ION PRESSURE: 3.80 TONS PER SCI FT 54.0 FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST STRE.N&TH SUMMARV 

CLl~NT J.O. NUMa■a •x~LO■ATION 'TVlt.. ANO NUMal:R 
DUQUESNE LIGHT COHPANY 12859.01 BORING OF6 

•1T~ Dll'T& IAM~LE. NUMaaaa 
::_;E_;'.\_ VER VALLEY UNIT 2 8 APR 77 SAMPLE lJE 

TOTAL STR£SS CIRCLES 
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STONE~ WEBSTER ENOINEERINO COR,OltRTION TRIAXIAL TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY 
BITE BEAVER VALLEY - UNIT 2 DAT! 

14 APR 77 

IORIN9 NUIIIH Of7 
IMPLE NUIIIER 

lE 
DEPTH EffECTIV£ CONSOLIDRTION PRESSURE: 3.00 TONS PER SQ FT 48.7 FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST STRENGTH SUMMAliV 

CLlltNT J..O. NUMa■a eKttLOaATION 'TVPe. ANO NUM.E.lt 
DUQUESNE LIGHT COMPANY 12859.01 OORING OF 7 

SIT&. °""TS IIAMlll'L&. NUM•&•s 
BEAVER VALLEY UNIT 2 19 APR 77 lE 

TOTAL STRESS CIQCLES 
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STONE~ WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY 
SITE BERVER VRLLEY UNIT 2 

J.o. NUnBER 
12859 ■ 01 

DATE 
26 APR 77 

BORING NUnDER OF9 
SA"PLE NU"IER 

1B 

EFFECTIVE CONSOLIDATION PRESSURE: 6 ■ 00 TONS PER SQ FT 
DEPTH 
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STONE, WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY J.O. NUNIEI 

12859-01 
BIT£ DATE BEAVER VALLEY UNIT 2 22 APR 77 

EFFECTIVE CONSOLIDATION PRESSURE: 4-SO TONS PER SQ FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST REPORT 
CLIENT J.o. NUftlER DUQUESNE LIGHT COMPANY 12859.Ql 
8JTE DATE BEAVER VALLEY UNIT 2 21 APR 77 

EFFECTIVE CONSOLIDATION PRESSURE: 3.00 TONS PER SQ FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY 
SITE 

BEAVER VALLEY UNIT 2 

J.o. NUnBER 
12859.01 

DATE 
14 APR 77 

BORING NUnBER OF9 
8AtlPLE NUnBER 

1E 
DEPTH EFFECTIVE CONSOLIDATION PRESSURE: 1-30 TONS PER SQ FT 47.7 FT 
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S"fONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TE.ST STRE.NGTH SUUMAQV 

CLI .. NT J.O. NUMtl■a a>tllLOaATION 'TVPI!. ANO MUMal'.R 
DUQUESNE LIGHT COMPANY 12859.01 BJRING OF 9 

SITK, DATa 8AMIILE. NUM ...... -BEAVER VALLEY UNIT 2 22 APR 77 lB lC 1D lE 
TOTAL STRI.SS ClllCLES 
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STONE~ WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST REPORT 
CLIENT J.o. NUftBER BORING NUIIBER DUQUESNE LIGHT COMPANY 12859.01 OF9 
&JTE ORTE &RIWLE NUIIBElt 

BEAVER VALLEY UNIT 2 11 APR 77 4D 
DEPTH 

EFFECTIVE CONSOLIDATION PRESSURE: 4.20 TONS PER SQ FT 60.3 FT 
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STONE & WEBSTER ENGINEERING CORPORATION TRIAXIAL TEST STRE.N&TH SUMMARY 

CLII.NT J.O. NUMa■a ■X~LO.ATION 'TYP& ANO NUMa&.lt 

Du·~u-Emrs LIGHT COMPANY 12859.01 BORING OF 9 
SIT& a.TS aAM~L& NUMa&lla 

JEAVIm V/U . .LEY UNIT 2 4 APR 77 4D 
TOTAL STRI.SS CIRCLES 
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STONE~ WEBSTER ENOINEERINO CORPORATION TRIAXIAL TEST REPORT 
CLIENT DUQUESNE LIGHT COMPANY J.o. NUKBER 

12241 3LOCK SAMPLE I 
SITE DATE BEAVER VALLEY UNIT 2 26 MAY 76 

SA"PLE NU"BER 
IE 

DEPTH EFFECTIVE CONSOLIDATION PRESSURE: 7.20 KIPS PER SQ FT 
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SILTY CLAY, moderately to highly plastic, 
- stiff undisturbed, brittle remolded, 
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STONE & WEBSTER ENGINEERING CORPORATION DIRECT SHEA'-!. TEST REPORT 

Cl.lltNT J.O. NUMBER. ~)(PLOAATION 'TVPE. AND WUM8E.C2. 

DUQESNE LIGHT COMPANY 11700 BORING 906 
SITE. DATE 5AMPL1t NUMBE.A.S 

BEAVE'rl VALLEY 21 JUN 74 1 

SPECIMENS 2.5 IN. DIAMETER BY 1.0 IN. HIGH 
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STON~ & wrnsTER r:~GINEERING CORPORATION DIRECT ~HEh~ TE.ST SUMMARY 

I r,rpE oc_,-~sT: DRAINED __ j~PE_Cl~EN _s_1z~:_2_-_5_I!· D_I~ET~ ~-~-~ .o IN. HIGH 
I TYPE or- SP~CIMEN : UNDISTURBED I r~t .. TE OF DISPLACEMENT ~ SEE BELOW 

i I I SAtvlj:JLE NUML3>ER. I 1 C1 
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SECTION 1 
 

INTRODUCTION 
 
 
This report presents the results of an evaluation of the 
stability of slopes in the vicinity of the Beaver Valley Power 
Station - Unit 2 (BVPS-2) emergency outfall structure (EOS).  The 
work performed to prepare this report comprised subsurface 
investigation, laboratory testing and slope stability analyses. 
 
The EOS is a Quality Assurance Category I structure which is to 
be constructed at the far western end of the site (Figure 1-1).  
Its intended purpose is to provide missile protection for the 
emergency discharge point of the service water system and to 
raise the discharge point above the elevation of the probable 
maximum flood (el 730 feet).  Service water normally flows 
through the circulating water system to the cooling tower.  In 
the event that this route is blocked, the service water will be 
rerouted through the EOS to the Ohio River.  Piping leading from 
the EOS to the Ohio River is not classified as Category I. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1-1 



 BVPS-2 UFSAR Rev. 0 

2.5E-2 

SECTION 2 
 

SUBSURFACE INVESTIGATION 
 
 
Eleven borings (EOS series) were drilled in the study area during 
the months of May and June 1982 by Eger Drilling, Inc. of 
Bridgeville, Pa. under the supervision of the Stone & Webster 
Engineering Corporation (SWEC).  The locations of these borings 
and a number of others performed for previous investigations are 
shown in Figure 1-1.  The PL series of borings were performed by 
others in conjunction with the construction of a sludge transport 
pipeline for the Bruce Manfield Power Plant (GAI 1976).  Logs of 
borings performed under the supervision of SWEC are contained in 
Appendix A. 
 
Four piezometers were installed, one each in borings EOS-1, -6, 
-7 and -7A.  Piezometer EOS-6, apparently damaged during 
installation, is considered inoperable.  Installation records for 
each piezometer can be found in Appendix A. 
 
Along the plant access road, at the base of the valley wall, 
eight test pits were excavated at the locations shown in 
Figure 1-1.  The test pit logs are given in Appendix A. 
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SECTION 3 
 

SUBSURFACE CONDITIONS 
 
 
The Beaver Valley Power Station is founded on a glacial outwash 
terrace deposited by higher stages of the Ohio River during the 
Pleistocene age.  The study area is at the extreme western end of 
the terrace where it begins to pinch out against the steep 
bedrock valley wall.  Soil profiles developed from the subsurface 
investigation data are presented in Figures 3-1 through 3-5.  The 
locations of the sections are shown in Figure 1-1.  Due to the 
complex character of the soil deposits, it was generally not 
possible to develop a soil profile showing specific continuous 
soil types between adjacent borings.  Instead, at least with the 
soil data obtained from the EOS borings, soils were categorized 
according to mode of deposition and roughly by gradation, e.g., 
coarse and fine colluvium. 
 
Generally, the borings indicate that, on the steep valley walls, 
the bedrock surface is overlain by what is termed coarse 
colluvium, derived from the weathering of the parent sandstone 
bedrock at higher elevations.  From the split spoon samples, it 
can be described as a sandy gravel, largely composed of weathered 
and decomposed, angular sandstone fragments contained within a 
matrix of more severely weathered sandstone.  The coarse 
colluvium is, in turn, overlain by fine colluvium derived from 
the weathering of shales, claystones, and limestones.  It is a 
heterogeneous sandy clay containing fragments of the parent rock.  
The colluvial soils diminished in thickness with increasing 
elevation on the valley wall and were found to be absent above 
el 850 feet (GAI 1976).  At the base of the valley and extending 
northward to the river, there exists an interfingering of the 
colluvial soils with the outwash and alluvial soils deposited by 
the Ohio River.  Figure 3-2 illustrates in greater detail the 
complexity of the soil conditions in the vicinity of borings 
EOS-1 and EOS-6.  To the north of boring EOS-10 (Figure 3-1), the 
terrace has been eroded and portions of the original granular 
outwash deposits have been replaced with more recent river 
deposits of silt and clay.  This layer is discussed in greater 
detail in Section 5.3. 
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SECTION 4 
 

GROUNDWATER 
 
 
Several piezometers were installed within the granular terrace 
soils of the main plant area and groundwater levels have been 
recorded on a regular basis since 1977.  Groundwater levels in 
the terrace have been found to follow quite closely the levels of 
the Ohio River with little observed time lag (SWEC, 1980).  Based 
on the soil profiles in the study area, there should be good 
groundwater communication between the granular soils of the 
terrace and the Ohio River.  Consequently, groundwater levels 
within the terrace can be expected to closely follow the various 
flood stages of the Ohio River which are as follows: 
 
 Normal water level:  el 665 feet 
 Twenty-five year flood:  el 690 feet 
 Probable maximum flood:  el 730 feet 
 
Four piezometers were installed within the soils of the colluvial 
slope, one each in borings EOS-1, -6, -7, and -7A.  The 
piezometer installed in boring EOS-6 was damaged and is 
considered inoperable.  Installation details can be found in 
Appendix A.  The piezometer in boring EOS-7, installed near the 
top of rock, did not indicate the presence of groundwater, nor 
did any of other piezometers, even after a heavy rain.  The 
relatively impermeable surface soils and the steepness of the 
valley walls limit the percolation of runoff into the underlying 
coarse colluvium and groundwater flow through the bedrock is 
small; observed groundwater flow from bedrock wells averaged 2 to 
4 gpm and surface bedrock seeps along joints were generally less 
than 1 to 2 gpm (DLC 1983). 
 
Field descriptions indicated that the layered silt/silty sand 
found in borings EOS1 and EOS6 (Figure 3-2) was somewhat wetter 
than the surrounding, more coarse grained soil and Hendron (1975) 
noted what appeared to be a spring at what is approximately the 
location of boring EOS-1.  As mentioned previously, a piezometer 
was installed in boring EOS-1, but it did not indicate the 
presence of groundwater.  Eight test pits were excavated along 
the plant access road as shown in Figure 1-1.  They should have 
penetrated this apparent wet zone if it existed beneath the 
access road; groundwater was not encountered in any of the test 
pits.  It is felt that the condition found in borings EOS-1 and 
EOS-6 is localized and not extensive. 
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SECTION 5 
 

PROPERTIES OF SUBSURFACE MATERIALS 
 
 
A laboratory testing program was conducted to evaluate the 
properties of the fine grained soils in the study area.  Details 
of the testing program and the results contained in Appendix B 
are discussed in this section.  Properties of the coarse grained 
soils, for which undisturbed sampling was not possible, were 
evaluated from correlations with standard penetration test (SPT) 
blow counts and sample descriptions, such as Terzaghi and Peck 
(1967) and Department of the Navy (1971). 
 
5.1 COARSE COLLUVIUM 
 
The effective friction angle of the coarse colluvium will be high 
due to the nature of the material and, for this analysis, a value 
of 40 degrees was selected.  The total unit weight was assumed to 
be 135 pcf. 
 
5.2 FINE COLLUVIUM 
 
Shales, claystones and limestones have weathered to form the fine 
colluvium consisting of a heterogeneous sandy clay containing 
numerous rock fragments.  As the material creeps downslope during 
the weathering process, slickensides (presheared, polished 
surfaces) may develop which represent inherent planes of weakness 
along which residual strength properties are considered to apply. 
 
Two direct shear tests were performed on remolded split spoon 
samples of fine colluvium to evaluate its residual friction 
angle, details of which are presented in Appendix B.  One test 
was performed on a sandy clay (Appendix B, Figure B-28) from 
which the coarse material was removed by washing on a No. 40 
sieve and the other test was performed on a sample of silty clay 
(Appendix B, Figure B-25).  The measured residual friction angles 
were 22 and 28 degrees, respectively. 
 
Testing specimens of the fine colluvium which included the coarse 
grained materials would have resulted in measured residual 
friction angles which were too high, since there would have been 
a high probability of including a rock fragment across the 
relatively small shear plane of the direct shear device.  In 
situ, the residual friction angle will be larger due to the 
presence of the rock fragments, gravel, and sand within the fine 
colluvium.  Therefore, sufficient conservatism is included in the 
chosen residual friction angle of 28 degrees for the stability 
analysis.  Also, the heavy vegetation on the slope will act to 
reinforce the slope and in effect increase the friction angle of 
the soil cover.  The total unit weight of the fine colluvium was 
assumed to be 125 pcf. 
 
Two additional direct shear tests on remolded split spoon samples 
of fine colluvium recovered from the PL series of borings were 
reported by Hendron (1975).  They were performed on what was 
described in the boring logs as sandy clayey silt (liquid limit = 
29 percent; 
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plasticity index = 7.4 percent).  The residual friction angles 
measured were 32 degrees and 33 degrees. 
 
5.3 ALLUVIAL SOILS 
 
Sand, Silty Sand, Sandy Gravel, Gravelly Sand 
 
The derivation of the engineering soil properties of the terrace 
sands and gravels at the Beaver Valley site, fully described in 
Section 2.5.4.2 of the BVPS-2 Final Safety Analysis Report (DLC 
1983), are summarized below: 
 

Total unit weight:  
 above groundwater table: 125 pcf 
 below groundwater table: 136 pcf 
  
Effective friction angle: 30 degrees 

 
For the purpose of simplifying the computer model, a value of 
125 pcf was used for this material, since potential failure 
surfaces critical to the integrity of the EOS did not pass 
through the terrace sands and gravels below the groundwater 
table. 
 
Silty Clay 
 
The properties of the silty clay layer of the riverward slope 
were evaluated from the results of the laboratory testing program 
described in Appendix B. 
 
The top surface of the clay (Figure 3-1) is at about el 690 feet.  
From borings EOS-4 and EOS-4A, the upper 25 feet is described as 
moderately plastic and medium stiff to stiff, with standard 
penetration test N values in the range of 8 to 10 blows per foot.  
As an index test, unconfined compressive strengths measured in 
the field with a pocket penetrometer were 1 to 2 tons per square 
foot (tsf).  A consolidation test (Appendix B, Figure B-7) 
performed on an undisturbed specimen of the upper clay indicates 
it to be slightly overconsolidated to normally unconsolidated 
under the weight of the recently added uncontrolled fill. 
 
At about el 665 feet there is a color change from brown to gray.  
The consistency of the lower clay is described as soft to medium 
stiff with standard penetration test N values of 6 to 9 blows per 
foot.  Field unconfined compressive strengths were 0.75 to 
1.0 tsf.  Atterberg limits of the upper and lower clays are 
similar indicating consistent minerology. 
 
The primary differences between the upper and the lower clay 
appear mainly to be color and consistency, probably as a direct 
result of a lowering of the groundwater table.  This hypothesis 
is supported by the change in color and consistency at about 
el 665 feet, corresponding to the present normal water level of 
the Ohio River. 
 
Two series of consolidated isotropically undrained (CIUC) 
triaxial compression tests were performed on undisturbed samples 
from boring 
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EOS-4A:  sample UO-4 from the upper clay and sample UO-7 from the 
lower clay.  The effective friction angle measured for the upper 
clay was 33.7 degrees (Appendix B, Figure B-14).  The effective 
friction angles measured for the samples of the lower clay were 
31 and 33.9 degrees (Appendix B, Figure B-18).  Due to some 
sample disturbance upon extrusion from the sampling tube, it was 
necessary to trim the test specimens of the lower clay to a 
smaller diameter.  Consequently, the measured effective friction 
angle may be low as a result of some sample disturbance.  Closer 
to the river, as indicated by samples recovered from boring 
EOS-5, the soils are softer in consistency and more silty.  The 
upper 12 feet (el 683 feet to el 671 feet) of boring EOS-5 is 
described as brown sandy silt/silt with standard penetration test 
N values of 2 to 3 blows per foot.  Between el 671 feet and 
655 feet, the soil is described as sandy clay/sandy silt with 
standard penetration test N values of 4 to 5 blows per foot.  A 
series of three CIUC triaxial compression tests was performed on 
an undisturbed sample of the sandy clay from boring EOS-5 
(Appendix B, Figure B-21).  An effective friction angle of 
approximately 35 degrees was measured. 
 
Based on the triaxial test results, for the analysis of the 
riverward slope for static or long-term conditions, the recent 
river deposits were considered to be a single layer with an 
effective friction angle of 32 degrees and a total unit weight of 
125 pcf.  Failure surfaces critical to the emergency outfall 
structure were considered to be through the deeper soils and, for 
this reason, the generalized soil profiles (Figures 6-5 and 6-6) 
do not include the upper silts found in boring EOS-5. 
 
Undrained strength parameters of the clay were used for the 
dynamic analysis of the slope.  The entire clay layer was assumed 
to be normally consolidated and was divided into several 
sublayers.  The undrained strength of each sublayer was 
determined from the ratio of undrained shear strength to 

effective confining pressure, cus σ/ ; an average value of 0.4 was 

determined from the triaxial test results.  The friction angle 
was set equal to zero for the undrained case. 
 
Silt, Sandy Silt, Layered Silt/Silty Sand 
 
As shown in the soil profile detail in Figure 3-2, in the 
vicinity of borings EOS-1 and EOS-6, there is an upper layer of 
dense or stiff, somewhat clayey, silt which is underlain by a 
layered silt/silty fine sand. 
 
A series of three CIUC triaxial compression tests was performed 
on an undisturbed specimen of the upper material from boring 
EOS-1A.  It was described as a slightly plastic, silty 
clay/clayey silt and the measured effective friction angle was 
34.2 degrees (Appendix B, Figure B-8).  Pore pressure response 
measured during the tests indicate that the soil is dilative 
during shear; i.e., the pore pressures increased during the early 
stages of the test and then decreased. 
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A single CIUC triaxial compression test was performed on the 
layered silt/silty fine sand (Figure B-12).  The effective 
friction angle was 35.5 degrees, and this test specimen was also 
dilative during shear. 
 
Soil conditions are complex at the base of the valley where it 
intersects the terrace.  To account for the types of soils shown 
in Figure 3-2 in the stability analysis, the generalized soil 
profile discussed in Section 6 includes a trapezoidal zone of 
soil at the bottom of the valley with an effective friction angle 
of 30 degrees and a total unit weight of 120 pcf. 
 
5.4 UNCONTROLLED FILL 
 
Uncontrolled fill placed in this area was material removed from 
onsite excavations.  Boring EOS-4 shows the fill material to be 
sandy gravel and gravelly sand with standard penetration test N 
values of 14 to 29 blows per foot.  The material from boring 
EOS-10 is similar but blow counts are lower, ranging between 2 
and 10 blows per foot.  Since the fill was placed without control 
and with a minimum of compactive effort, in-place densities can 
be expected to vary widely.  Based on the granular materials 
encountered in the borings,the uncontrolled fill was assumed to 
have an effective friction angle of 30 degrees and a total unit 
weight of 120 pcf.  In terms of the overall stability analysis of 
the riverward slope, the soil properties assumed for the 
uncontrolled fill are not critical since its effect is mostly to 
add weight to a given slice. 
 
5.5 COMPACTED GRANULAR FILL 
 
Some regrading and filling of the area around the EOS will be 
required.  The evaluation of engineering soil properties for the 
compacted granular fill used at the site was discussed in Section 
2.5.4.5 of the BVPS-2 Final Safety Analysis Report (DLC 1983).  
The following properties were used in this analysis: 
 
 

Effective friction angle: 36 degrees 
Total unit weight: 136 pcf 
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SECTION 6 
 

SLOPE STABILITY 
 
 
Both static and dynamic stability of the slopes in the vicinity 
of the EOS were examined.  The steep valley wall to the south of 
the EOS is termed the colluvial slope; the terrace to the north 
of the EOS is termed the riverward slope.  The stability analysis 
of each slope will be discussed under a separate heading. 
 
Two methods of analysis were employed:  the simplified Bishop 
method and the Morgenstern-Price method.  The simplified Bishop 
method assumes a circular arc failure surface and the 
Morgenstern-Price method allows for an arbitrary shaped failure 
mass, which, in this analysis, was assumed to be a sliding wedge 
with straight line boundaries.  The stability analyses were 
performed using the computer program Lease II (SWEC 1980). 
 
The dynamic stability analyses included the effect of earthquake 
accelerations and the resulting inertial forces applied to the 
potential sliding mass in the event of the safe shutdown 
earthquake (SSE).  Lease II uses a pseudo-static approach in 
which a constant force is computed as the weight of a given slice 
multiplied by a seismic coefficient. 
 
This type of analysis is considered conservative since the 
applied inertial forces are constant and are related to the peak 
acceleration of the SSE.  No consideration is given to the time 
variation of acceleration during an actual earthquake event nor 
is consideration given to the cyclic nature of the direction of 
acceleration and the resulting seismic forces. 
 
The horizontal ground surface acceleration for the SSE at the 
site has been determined to be 0.125g and the vertical 
acceleration is taken as two thirds of the horizontal or 0.08g 
(DLC 1983).  Therefore, the following seismic coefficients were 
used for both the riverward slope and colluvial slope stability 
analyses: 
 
  horizontal:  αh  =  0.125 
  vertical:    αv  =  0.08 
 
The pseudo-static forces were applied horizontally away from the 
slope, i.e., downslope, and vertically down. 
 
6.1 COLLUVIAL SLOPE 
 
Profiles representative of soil conditions within the colluvial 
slope in the immediate vicinity of the EOS are presented in 
Figures 3-1 and 3-3.  As discussed in Section 3, the soil 
conditions within the slope consist of fine colluvium overlying 
coarse colluvium which, in turn, overlies bedrock.  At the base 
of the slope, there has been a complex and somewhat unpredictable 
interfingering of the colluvial soils with alluvial sands and 
silts deposited by the Ohio River. 
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On a large scale, the soil and conditions depicted in Figures 3-1 
and 3-3 are similar.  Since the data obtained from the EOS series 
of borings are the most recent (1982) and since the engineering 
soil properties used were developed from soil samples obtained 
from these borings, more emphasis was placed on the EOS borings 
when developing the computer model to use in the stability 
analysis.  Section 1-1A (Figure 6-1) depicts the generalized soil 
profile used in the analysis of the colluvial slope.  It was 
developed from Figure 3-1, but simplified somewhat to facilitate 
the analysis. 
 
The EOS is shown on the generalized soil profiles at its 
approximate distance from the toe of the slope so that 
conclusions can be drawn regarding the impact of any potential 
sliding of the slope on the structure. 
 
Groundwater levels within the lower portion of the slope were 
assumed to coincide with the normal level of the Ohio River at 
el 665 feet for the static case and at the level of the 25-year 
flood, el 690 feet, for the dynamic case. 
 
6.1.1  Colluvial Slope - Static Case 
 
Results of the analysis indicate that the overall stability of 
the colluvial slope under static or long-term loading conditions 
is acceptable.  Several typical circular arc failure surfaces 
examined using the simplified Bishop method of analysis are shown 
in Figure 6-1.  Failure surfaces analyzed using the Morgenstern-
Price method are shown in Figure 6-2. 
 
The analysis shows that the fine colluvium is generally stable 
and that movement of the entire mass of soil downslope is not 
likely to occur.  Safety factors of potential failure surfaces 
which include the majority of the fine colluvium are greater than 
1.5.  However, since the residual friction angle of the fine 
colluvium chosen for the analysis is approximately equal to the 
angle of the slope above el 780 feet, the analysis did indicate 
that minor surface sloughing of the upper slope (above el 780 
feet) was possible;  i.e., shallow circular arcs exhibited safety 
factors of 1.0.  Deeper circular arcs through the upper slope, 
such as the typical one shown in Figure 6-1, had safety factors 
of about 1.3 and were considered marginally stable.  The distance 
from the EOS to the toe of this circular arc is about 160 feet 
and is sufficient to preclude structural damage should movement 
along the surface actually occur. 
 
6.1.2  Colluvial Slope - Dynamic Case 
 
Results of the analysis, including the effect of pseudo-static 
forces determined for the peak accelerations of the SSE, indicate 
that the overall stability of the colluvial slope is acceptable.  
Failure surfaces examined using the Morgenstern-Price method are 
shown in Figure 6-2.  Several typical circular arcs analyzed 
using the simplified Bishop method are shown in Figure 6-3. 
 
The analysis shows that movement of the entire mass of fine 
colluvium downslope is not likely.  Safety factors of potential 
failure 
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surfaces which include the majority of the fine colluvium are 1.1 
or greater.  However, the minimum factor of safety for circular 
arcs within the fine colluvium above the mid-slope region was 
0.8.  A typical circle is shown in Figure 6-3.  A factor of 
safety less than 1.0 indicates that the fine colluvium in this 
region may not possess sufficient residual shear strength to 
resist the additional forces developed by the horizontal and 
vertical accelerations applied to the soil by the SSE. 
 
Neglecting the fact that the LEASE II pseudo-static analysis is 
conservative and assuming that some movement of the slope will 
actually occur in the event of the SSE, the amount of movement 
that may occur along this typical failure surface was estimated 
by an approach first suggested by Newmark (Newmark 1965) using 
the computer program SIDES (SWEC 1980).  This analysis is based 
upon the following: 
 

1. An earthquake acceleration-time history record may be 
input, normalized to any peak acceleration. 

 
2. No motion will occur within the slope until the 

strength of the soil is exceeded, i.e., the 
acceleration is greater than the limiting acceleration 
producing a safety factor of 1.0.  For the typical 
circle shown in Figure 6-3, the limiting horizontal 
and vertical accelerations were 0.045g and 0.030g, 
respectively. 

 
3. When the soil moves, it slides as a rigid mass 

downslope; movement upslope is conservatively 
disallowed. 

 
4. Displacements occurring each time the soil strength is 

exceeded are cumulative throughout the duration of the 
earthquake. 

 
The time histories from the El Centro 1940 earthquake north-
south component and the 1952 Kern County earthquake (S69E 
component of the Taft record) were used.  The El Centro record 
was chosen because it is representative of the strongest motions 
available from deep soil sites, whereas Taft was chosen because 
of its wide frequency range and strong motion characteristics.  
For these acceleration-time histories, the cumulative 
displacement of the slope was less than 1 in.  This magnitude of 
movement is considered to be small and, given the distance of 
the EOS from the potential sliding mass, no damage to the EOS 
will occur. 
 
Safety factors increase as the circles become larger.  A typical 
circular arc with a safety factor of 1.0 is shown in Figure 6-3 
and is considered to be marginally stable.  At the limit is the 
large radius circular arc which includes almost all of the fine 
colluvium within the sliding mass, its safety factor is 1.1.  
Sliding wedge stability analyses were performed using the 
Morgenstern-Price method for failure surfaces which included 
most of the fine colluvium.  The results shown in Figure 6-2 
indicate factors of safety of 1.1 to 1.2 which are similar to 
those obtained using the Bishop method (Figure 6-3) for the 
large radius circle. 

6-3 
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In summary, the overall stability of the colluvial slope for 
dynamic conditions is acceptable.  Failure surfaces which could 
affect the structure should movement actually occur along them 
exhibited safety factors which were adequate.  Safety factors 
for extensive failure surfaces encompassing most of the fine 
colluvial material were about 1.1 for both the simplified Bishop 
and the Morgenstern-Price methods of analysis.  The fine 
colluvium above about the mid-slope region appears to be 
unstable.  However, failure surfaces within this area will 
involve limited amounts of material and are of a sufficient 
distance away from the EOS that any potential movement along the 
failure surfaces will not affect the structure itself. 
 
6.2 RIVERWARD SLOPE 
 
Generalized soil profiles showing the soil properties used in 
the stability analysis of the riverward slope are given in 
Figures 6-4 and 6-5.  The soil profiles, based on Section 3-3 
(Figure 3-5), are simplified somewhat to facilitate analysis.  
An amount of compacted granular fill was added to the soil 
profile in the immediate vicinity of the structure to account 
for raising the existing grade to el 730 feet.  No 
differentiation was made between granular colluvial and alluvial 
soils for the purpose of assigning soil properties to the 
computer model.  The soil model used in the dynamic analysis 
(Figure 6-6) is the same as that for the static case except that 
undrained soil properties were substituted for the clay layer. 
 
6.2.1  Riverward Slope - Static Case 
 
Results of the analysis (Figure 6-4) indicate that the riverward 
slope is stable under static loading conditions.  The minimum 
factor of safety was found to be 1.6 for a very shallow circular 
arc.  Potential failure surfaces through the silty clay layer 
were considered to be the most critical to the structure; two 
typical circular arcs are shown which exhibit adequate safety 
factors. 
 
6.2.2  Riverward Slope - Dynamic Case 
 
Results of the analysis indicate that the riverward slope is 
stable under dynamic loading conditions.  The analysis was 
performed using both the simplified Bishop method and the 
Morgenstern-Price method.  A number of typical failure surfaces 
is shown in Figure 6-5. 
 
Since the most critical failure surfaces were considered to be 
through the clay layer, the groundwater level was taken at 
el 665 feet, the normal Ohio River level.  Generally, the 
dynamic analyses, including the effect of SSE loading, is 
performed for groundwater levels appropriate to the 25-year 
flood.  As stated in Section 4, the groundwater level within the 
granular soils of the riverward slope will closely follow the 
level of the Ohio River.  However, given its lower permeability, 
it is unlikely that groundwater levels in the clay would change 
substantially during the relatively short duration of the 25-
year flood.  It was therefore considered acceptable to evaluate 
failure surfaces through the clay layer with the groundwater 
level taken at el 665 feet. 

6-4 
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A deep circular arc, the majority of which passed through 
granular soils, was analyzed for both normal water and the 
25-year flood as shown in Figure 6-5.  The computed safety 
factors were acceptable. 
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SECTION 7 
 

CONCLUSIONS 
 
 
The results of the stability analyses indicate that there is a 
potential for movement of the upper portions of the colluvial 
slope; however, these movements will not affect the EOS, should 
they actually occur.  The lower portion of the colluvial slope 
is stable for both static and dynamic loading conditions. 
 
The riverward slope is stable for both static and dynamic 
loading conditions. 
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SITE BEAVER VALLn' PMJt SWION-tJHIT 2 J.o. Nb. 122iJ 
BOR1NQ NO. ~ 

COORDINATES aa4 ~ ;litZU GROUC) ELE't Ill Z~i g C SHEET....L..OF--L.. 

INCUIATION VERTICAL BEARING NA INSPECTOR J,W, MCCOY 

DATE : START I FINISH 6-4-82 I 6-7::§i CONTRACTOR / DRILLER t,olZ61IU 
STATIC GROUNDWATER DEPTH I DATE'\l'lco>DEDl,TI I _ DRILL RIG TYPE au, 45 

DEPTH TO BEDROCK S2.0 ''Tl TOTAL DEPTH DRILLED 52.0 11:TI 
METHODS'. 

DRILLING SOL 3-1/8 IN ROLLER BIT, 3-l/4 IN I.D, CASING, WA.TEI 

SAMPLING SOL 2 IN O.D. SPLIT SPOON 

DAIL LING ROCK IIONt 

SPECIAL TESTING OR INSTRUMENTATION i ll !SlB.mli SIDU tnzm.mu J11s::un1t1: mn :r:n ta:t 11. ,u 

COMMENTS NONE 

a;f C: - s i z;: .. a 
0 = .. .... -!,. z-

~~ -.. Ii: .. £~ I! "' i::1 ,. ~ ! ' .. .. !I SAMPLE DESCRIPTION "' "' ,. ,. 0"' .... .. ~ C .. ;I" .J z ~ "t i,. .. - ., . .. .. .. 0: 

741.0 0 • s l l-3-.5 • ML TOP 6 IN: SANDY SILT, DENSE, 10% FINE GRAVEL TO J/8 IN, ANGULAR, 15-20% . . (12") COARSE· TO FINE SAND, CONTAINS ROOTS AND ORGANIC 
MOIST, DANC. BROWN AND BUCK. 

MA'ITER, VERY SLIGHTLY . ·- CL BOTTOM 6 IN: SANDY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL FINE GRAVEL, -·- 12-1S% COARSE TO FINE SAND, ANGULAR, VEllY SLIGHTLY MOIST, LIGHT BROWN. • - s 2 4-13-9 22 Cl SIMILAR TO S-l, BOTTOM 6 IN. -. (12") . :.,__ . -- . . s 3 1-5-6 11 Cl SIMILAR TO S-1, BOTTOM 6 IN, GR.AY BROWN. . 
5 -

(12") -·- ' 5"6-•ll 14 Cl SILTY CLAY, MODEllATELY PLASTIC, STIFF, 2% FINE SAND, SLIGHTLY MOIST, BR.otm ;-• s 
(18") MOTTLED WITH YELLOW AND SOME GRAY• SMALL POCKETS OF LICNlTE, CONTAINS -. POCKETS OF SANDY CLAY WITH SOME COARSE AND MEDIUM SAND, TR.ACE SUBANGULAR . -- GRAVEL TO 0.5 IN MAXIM1lll. . - s ' 4-5-6 11 CL- SILTY CLAY-CLAYEY SILT, SLIGHTLY PLASTIC I MEDIUM STIFF, HOIST, BROWN. -. (16") ... -·- . 

- s 6 6-6-S 11 ML ilY., NONPLASTIC TO SLIGHTLY PLASTIC, 5% VERY FINE SAND, MOIST, BROWN. -. (18") -
731.0 10 - - -. s 7 2-3-6 • ML SIMILAR TO S-6, -. (13") . -- -. s • 4-5-5 10 ML SIMILAR TO S-6, CONTAINS OCCASIONAL 5mm FINE SAND LENS. -- (17") --- -. s 9 6•7-9 16 ML TOP 7 IN: SANDY SILT, NONPLASTIC TO SLIGH1't.Y PLASTIC, J0-40% FINE SAND, -(15") MOIST, BROWN. . 

SM BOTTOM 8 IN: SILTY SAND, UNIFORM, FINE, 10-15% NONPLASTIC FINES, BROWN. -
15 • 

....., -10 

I. DATUII IS llt:AN SEA LEVEL UNDISTURBED SAMPLES 
2. ,i.GROUNO WATU LEY£.L US•SHELIY TUBE BORING LOG 
3. ILOWS REQUIRED TO DRIVE UO•OSTERBERG .. z"O.D. SAMPLE SPOON a• OR 

"' DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT•2 ... 140111. HA-R ,ALLING :so" . 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHI PP ING PORT, PENNSYLVANIA ... 5. STD. PENETRATION RESISTANCE 

Q BLOWS/FT. 
z 8. UNIFIED SOIL CLASSIFICATION A STONE E, WEBSTER ENG. CORP. "' SYSTEM. ., 

7. SAMPLE TYPE1 SKETCH No. 12241-GSK-241A 

"' S-SPLIT BARREL SAMPLE Al'PflO\'ED I DATE - NO. IIIHEET ... 
~ 9/,/61- EOS-1 I OF 3 
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BORING NO. ..!Q!:.L 
SHEET 2 OF--2_ 

SITE BEAVER \'ALLEY POWER STATION-UNIT 2, SM!PPINCPORT, PA. ~.O. NO. 122'1.00 

zi s - ! - -
"' - "' "'"' !! .. .!I! 

g- a z- Ii .... Er ii g!{ .. ;; .... .. :, SAMPLE DESCRIPTION .... 2,. 
t, t :ii::: c-. ~ .. ... ~ ~ .. 

15 . . s 10 6-S-7 12 Ml· LAYERED SILT AND SILTY FINE SAND, SLIGHnY PLASTIC FINES, CLAYEY SILT 
·>-- (18") SH CONTAINING cciilst fb FiN! GiilvEL SIZED llOCK FRAGMENTS AT IOTT<l'I, . . s 11 5.5.7 12 SM T()p 2 IN: SILTY §AND. FINE. FEW FINE CRAVEL • . . (14") Ml BOTTOM 12 IN:.!!!:!.• NONPUSTIC TO V!JlY SLIGHTLY PLASTIC, MOIST, BflOWN. . ->-- -- s 12 3·5-l 10 ML SIMILAR TO S-11,IOTTOM 12 IN, CONTAINS FINE SAND' LENSES ABOUT 2 - THICK, -. (14") -
·>-- -. s 13 li-2-3 s 5" rroP 10 IN: SILTY SAND, FINE, 10-1S% N0NPUSTIC FINES, BRCMN, -

721.0 20-
(12") Ml BOTTCl'I 2 IN: !!!:!• SLIGHTLY PLASTIC I B.JI.OWN. -

• >--- -. s 14 3-1-6 7 SH TOP 8 IN AND IOTTCfi 1 IN: SILT'! SAND, FINE, 10-15% NONPLASTIC FINES, WET -- (17") ORANGE-BR.OWN, -
->--- Ml !MIDDLE 8 IN: !ll!• SLIGHTLY PLASTIC, GRAY-BROWN, -

. - TOP 8 IN: LAYERED SANDY SILT AHD SILTY FlNE SAND, NONPUSTIC FINES, BR.OWN,: s 15 3-4-4 8 Ml• - (17") SM BOTTOM 9 IN: SIIff SANO. FINE, 10-15% NONPLAST!C FINES, BROWN. 
•>--- -. s 16 3-2-3 s SP ~. UNIFORM, FINE, 5-10% NONPLASTIC FINES, BROWN. -(17") -. 

2> - - -. s 17 2-2-2 4 SP SlHILAJI. TO S-16, -- (1.5") -
·',- -18 1-S-6 11 SH TOP 12 IN: SIMILAR TO S-16, -. (lA'') GP MIDDLE 2 IN: SANDY GIV.VEL, COARSE TO FINE GRAVEL SIZED wtATHERED SHALE - FRACKENTS , ANGUL/tlt. -

SP BOTTOM 4 IN: ~• UNIFORM, FINE, MOIST, BROWN. -- 19 3-4-3 7 - TOP 6 IN:~. FINE, TUC! SILT, BROWN. -s SP - (1.3") GP· BOTTOM 7 IN: SANDY GRAVEL, COARSE TO FINE, l · IN MAXIMUM, ANGUU.R. TO ROUND£D":" 
GW 20-30% COARSE TO FlNt SAND I BROWN, -

711,0 30 - s 20 2-2•3 s SH TOP 5 Ul: SILn SAND, FIN!, 10-15% COARSE TO FIN£ GRAVU, ROUN'0ED, S-7% -- (9") NONPLASTIC FINES, -
GP BonOK 4 IN: GRAVEL, COARSE TO FINE, 1 IN MAXIMUM, ANGULAR TO ROUNDED, -- ...... - TRACE SAND, WET, GRAY AND BROWN, ORGANIC OILY SHELL AND FEEL • -- s 21 5-3-l 6 GP- SANDY cu.vn, COARSE TO FINE, 1,5 IN MAXIMUM, ANGULAR TO ROUNDED, lS-20% -(5") GIi COARSE TO FINE SAND, S-81: NON'PLASTIC FINES, TRACE IRON STAINING, BROWN, --- CRAY CRANCE. -·• - s 22 4 ... 3 ... 5 • GP~ SIHP .&D TO S.a2l. -(6") GW ---. s 23 5-S•l 10 GP· SIHIW TO S-21, -

JS - (4") GW ----- s 24 7-4-5 9 GP TOP 5 IN: SANDY GRAVEL, COARSE TO FINE GlUV£L SUED SANDSTONE FR.A.GKtNTS TO -
(ll") 1,5 IN KAXIHUH, 10-15% COARSE TO FINE SAND, LESS THAN 5% NONPLASTIC FINES, _ - GRAY. 

"' GP· BOTTON 8 IN: SANDY GRAVEL, COARSE TO FINE. ROIJNI)ED, 20-30% COARSE TO FINE .: - ~ SAND, LESS THAN 5% NONPLASTIC FINES, TRACE IRON STAINS, BROWN. - s 25 fijftjll 21 UO RECOUTRY. --- -----.- 26 8-9-8 17 GP ANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRA.CM!':NTS TO 1.5 IN, -- \l'lGULAR, SOME ROUNDED GRAVEL, 15-20% COARSE TO FINE SAND, TRACE NONPLASTlC .... 
701.0 40 - FINES , IRON STAINS AND COAL, GRAY. --- ---s 27 13-19-22 41 GP SIMILAR TO S-26. -~ (14") BLOWS/INCH: 2-2-3-2-2-2 /3-3-3-3-4-) / lo- J-4-4-3-4 -- ---:~ -

28 9-11-20 31 SP ~ POORLY GRADED, ME.DIUH TO FINE, S-10% COARSE TO FINE GRAvtL, • {13") UBANCULAR TO ROUNDED, 1. S IN SANDSTONE FRAGMENT AT TOP, TR.ACE NONPLASTIC -. 1£-INES, BROWN. 
·>-- -

4S 

NOTE: ,011 ll0RNG ~ AHO £ STONE E. WEBSTER ENG. COAP. I APPRovtD I DATE IORNG NO. ( SHEET 
l.EDEII) N'Q IEE SHEET I. SKETCH No. 12241-GSK-2418 :2::lt,;1 . q/,/81.- EOS-l 2 Of' 3 
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BORING NO. EOS·l 

SITE BEAV£R VALLEY POWF.R STATION-UNIT 2, SHIPPINGPORT, PA. 

SHEET' OF-2,._ 

J.O. NO. _,_,,_,_,_·•-•------

45 • s . . .__ 
_: ts 
. . .__ ... . 

so= 

29 12-2,-n s6 Gl' 
(16") , 

30 23-34°111 145 GP 
(12") 

Jl 47-5O-U~ 16l SP 
(18") 

.....__.....__..._ __ --+---1 
105 ~ ,... ·'--

• LS_ 32 37-105 ·- r 
- s 33 ,o - ,. 
--. -. . -----. . -. . -. -
·• . . . -. ------------------

SAMPLE DESCRIPTION 

SANDY GRAVEL, BROICEN COARSE TO Flff GRAVEL SIZED SANDSTONE AND SHALE 
FII.ACHEMTS TO 1,5 IN MAXIMUM, ~. FEW ROUNDED. ·1O-1S% COARSE TO FINE • 
SAND, L!SS THAN 5% NOlfPt.ASnc nKES, TRAC? COAL. BROWN AND GRAY, • 
BLOWS/INCH: 2-1-2-2-2-J/4-5-3•.5-4-4/5-5•7-S•J-6 • 

$ANDY CRAV!L. BROICEN COARSE TO FINE CM.VEL SIZED SANDSTONE nJ.GKEWtS TO " 
1.5 IN MAXIMUM, ANCUUlt, 30-40% COARSE TO FINE SAND, 10-l3% NONPLASTIC -
FIH!S, TRAC! COAL AND IRON STAlNtNC. BROWN. • 
BLOWS/INCH: 2·2•3•4•l• 7 /l•l·l-8-6-l /13-20-18-18-17-25 . 
TOP Z IN: SAND, PINE, TRACE FINE GRAVEL, 5-10% NONPLASTIC FINES, ORANGE- ,. 
BROWN, • 
BOTT<l'I 10 IN: SANDY GRAVEL, COARSE TO PlNE CUVEt SIZED SANDSTONl. AND -
SHAL! FRAGK!NTS TO i.5 IN, Z0-30% COARSE TO FINE SAND, 10--15% StIGHnY .. 
PLASTIC FINES, TRACE COAL, BROWN, GRAY, ORANG!•BROWN, .. 
BLOWS/INCH: 3-4-6-4-S·Z 5/ 18-14-5-5•3-5 /Z0-27-15-17-13·21 . 
SILTY GRAVEL, COAllSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE FIACHENTS • 
TO 1,0 IN MAXIKUK, ANGUUR, 5•10% nn SA!m, 5-20% SLIGHTLY PU.STIC -
nns, TRAC! COAL,' IRON STAINS, ORANG!, BROWN, GRAY. -

BOTTOM OF BORtNC AT 52 FT 1/2 IN 
!LEVATION 688, 96 FT 

--------------. . . . -. ----. 
. --. 
----. 
---. . . 
-

NOTE: l't1R ICRNG 11.M1A11Y AND ~ STONE f. WEBSTER ENG. CORP. ,IAPPIIOYID I 0~1'.E 
Lm11> ..U SEE SHUT l '8. SKETCH No. 12241-GSK-241C I ~ -,/,.,.,,._ 

80RINII NO. I SHIIT 
!OS-1 3 ~ 3 
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~tl-t-0 

PIEZOMETER INSTALLATION REPORT 
STONE a WEB-STER · ENGlN!EA.ING COAP. 
sm: 

Beaver Valle Power Station-Unit 2 

N%0MfflJI . HQ. 
P-EOS-1 

J,O.NO, 
12241 

OATE 6-7-82 ORILl...ER Eger/ Jarvis INSPECTOR _ . J, W, _McCoy 

COOROINATES N3843· E6223 GAOUNO ELEV . .-.74_1_.o_f_ta-.i~----

INSTALLEO IN ·BORING E0S-1 E~f.V. TOP OF L!AD8. __ 74_3_.9_,_f_t ___ _ 

RIG $ CREW TtME __ 3_h_o_ur_s ___ _ 

CltTAILEO INSTALJ.AT·lON 
DESCRIPTION : 
Hole cleaned to 52.0 ft4 . 
Fill~d with sand.ta 27 ft, t 
Benton-ite seal ftom 27 to 25 ft. 3' 
Sand placed from 25 to 22· ft 9 in. 
Porous stone ... SOII,T.F.ST piezometer 
with centering spider 10 ft from 
piezometer tip installed. . 
1 f-t 9 i'n sand placed above piezomete:r .. 
3,5 ft Bentonite seal placed. 
Sand placed 2-ft from ground surface, 
Guard pipe grouted into place. 

OES~IPTION OF PtEZOMETER TIP 
ANO STANO PIPE ASSEMBLY 
2 ft section of SOILTEST porous 
stone piezometer. 
Approximately 24 ft 3/4 in I.D. PVC 
dser pipe. 

OESCRIPTION OF SOIL AT TIP 
ELEVATION : . 

Silt - wet with sandy silt lenses. 

Sand 

15 '.6" 
Bento it 

i9' 

- ....... --20'.9" 

2'. 

25 , Sand 25'. 
27' Be tonite 

Sand 
52' 

NOTE SKETCH IN AU. COMPONENTS P!.RTINENT TO THE INSTAU.AT10N 

52' 

WITH · APPLICABLE, DIMENSIONS EG : FILTER SANO , SEALS, GROUT , CASING , ETC. 
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SITE 1u.vn HI I U is:aml lil:6,Ulnl-lW:I Z J.O. II), UiU~ 
BORIN& NO. ~ 

COOAOINATES 6.5 " SOUTH OP EOS-1 . GIIOUND ELE'<! CII 741 0 PT SHEET ..LOI'~ 

INCLIIATION VERII~ BEARING •• INSPECTOR J.W tu:tm 
DATE : START/ l'INISH 6/7 /82 I 6l1l82 CONTRACTOR I DRILLER EGU£JAaV1S 

STATIC ~OUNOWATER OEPTH /OAT£ !1!1 I --- OALL RIG TYPE CME 4~ 

DEPTH TO BEDROCIC NA lfTJ TOTAL DEPTH DRILLED 22.0 [I iEII 
METHODS: 

DRILLING SOI. 3-1/8 IN O.D. AUGER TO ADVANCE HOLE1 ] IN o.o·, SPLIT SPOON U~E!; I2 SiL~ WII Jign 

SAMPLING SOL SH--y TUBE 

DRILLING ROCK NON! 

SPECIAL TESTING 011 INSTRUMENTATION 

COMMENTS 

., t - i ii i 
Z ► 

.. o: "' .... - i5,. - .. Ii:"' ll 1= -- ii ii:: R;;; t .. !!I SAMPLE DESCRIPTION "'"' ,c !I ·~ .... .. ~ at; 8 .. - ., z 
"' 

,. .. .. 
741.0 0 . . . 

NO SAMPLES TO 10 PT 
. . . . . - -. . 

. . . . . . 
5 - -. . . . . -. . - -. :, . . -. -

731.0 10 -~ -. -. us 1 (28") SILTY CUY - CLAYEY SILT. SLIGHTLY PUSTIC, 4t: FIN! SAND. LIGHT BROWN, -. (SCl1EWHAT DILATIVE ON HANDLING), -. = 2 (O") -- -. -- -- -
15 - -

I. DATUM IS IIEAN HA LEVEL UNDISTURBED SAMPLES 
Z, ~GIIOUND WATER LEVEL US•SHELIY TUBE BORING LOG 
5. LOWS ftEOUIR£D TO DRIVE UO·OSTERBERG .. z"O.D. SIMPLE SPOON I" Oft 

"' DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 .. 140111. -ft ,ALLING 10". 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHIPPINGPORT, PENNSYLVANIA ... 5. STD. PENETRATION RESISTANCE 

C, BLOWS/FT. z S. UNIFIED SOIL CLAS91F'ICATION A STONE .f. WEBSTER ENG. CORP. "' SYSTEM. "' 7. SAMPLE TYPE• SKETCH No. 12241-CS<•242A ... 
S-SPLIT BARREL SAMPLE APPfl!)YED I DATE - NO. !SHEET ..J 

~ ,;0,.& EOS-lA I Of 2 
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BORING NO. ~ 
SHEET 2 OF....!_ 

SITE BEAVER VALLEY Pc,./ER STATION-UNIT 2, SHIPPINCPORT, PA. J.O. NO., 12241.00 

:I E s ! - ii . .. ,.- .. .. 0: " 
., 

g- Ii::;; er E'" z-

it ;s ii ~ 0: Ii! .; SAMPLE DESCRIPTION .... ,. ► o, ..... " .. ;I .. • lil i.1- 0: .. 
1, . . 

. us 3 . . . 
•0-- . - -- . . . . . . . 

i2l,0 20 ""'" - -. . . us 4 (23) . . . 
•I-- . -- . . . IOTT<II OF IORINC AT 22.0 FT . . !L!VAT!ON 719 .O FT . . . -- . . . . . . . . - -. - . . -. a . . - -. . . . . . . . - -.. . . . . . . . -- . . . . . . . . -- . - -. . . . . -- -. . . . - . . -- . . . . . . . . 

NOTE: 1'011 IOIING -- AND A STONE f. WEBSTER ENG. CORP. I APPROVED I DATE IORNG NO. I SHEET 
L.EJIDI) N'Q IU Kn L SKETCH No. !224!-<:SK-2421 'J:tbH ~, ..... EOS-lA 2 0, 2 
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SITE BEAVER VALL!! POWEi STA.nOII -UKtT 2 J.O. 110. 12241 8ORIN9 NO. ..!2!;!.. 

COORDINATES N4000 E6Ui5 GIIOINI ELE\! Ill 723.9 SHEET .J..OF .2.__ 

INCLINATION VUTtCAL BEARING .... INSPECTOR ~ ~ l!ifi!l&: 
DATE : START /FINISH 5UllU I 5lZ!llU CONTRACTOR / DRILLER ECEt/ JARVIS 

STATIC GROUNDWATER DEPTH /OATE 4o'l0" l'TI / ....u.u.£li. DRILL RIG TYPE QI; !15 
DEPTH TO BEDROCK ~g g f,P TOTAL DEPTH DRILLED §Q J lfTI 
METHODS: . 

DRILLING SOL J-1/8 IN. ROLiEI BIT 1 3-l/4 IN I.D, CASING DRILLING HUD 

SAMPLING SOL 2 IM O,D. sntt SPOOff 

DRILLING ROCK -
SPECIAL TESTING QR INSTRUMENTATION 

COMMENTS 

.j t - i z ii s .. ;: .. 2;: w we - ! ,. ... i~ t:"' a!il! £ill I'"' .; SAMPLE DESCRIPTION "'"' 5~ ~!I ., !! I i,_ .... " !!: .,- .. . .. .. ., 
"' II: . 

723,9 . s 1 4-5-3 8 GP SLAG, COARSE TO FINE -GRAVEL SIZED, 10-20% COARSE TO FINE SAND, BRO<lll, . . (rtLL), --- . . . - - s SAN:Q_, W!LL _GRADED, CO.USE TO FINE, 10-15% COARSE TO FINE GRAVEL, -. s 2 2-3-2 •• (13") ROUNDED, LESS THAN SI NONPWTIC FINES, BllCK,IN. . . . -- . - -
l -- TOP 4 IN: SANO, UNIFORM, FINE, 2-5% NONPt.ASTIC FINES, TRACE CRAVEt, BROWN:-- s 3 2•2•3 5 SP 

(14") SP MIDDLE 5 IN: lAtm, FIN'E, 5-7% rtNE GRAVEL, LESS ntAN ·5,; NONPLASTIC FINES, • - VERY MOIST, LICHT BR.OW. • -- GP BOTTOM 5 IR: COAL, FINE GRA~L SIZED FRAGMENTS. . - --,__ 
l•S•4 9 GW SANDJ GRAVEL, COARSE TO.FINE, FEW TO 1 IN MAXIMUM, ROUNDED TO. ANGtTU.R, -- s 4 -(11") 20-30% COARSE TO FINE SAND, HOSTLY COARSE, 2-5% NONPLASTIC FINES, TRACE . COAL AND IRON STAINING, MOIST, GRAY AND BROWN. --- -. -713.9 10 - rs s 4-11-6 17 CP TOP 8 IN: SANDY GRAVEL, COARSE TO FINE, SUBANGULAR TO ROUNDED, 30-40% -- (18") COARSE. TO FINE SAND, S-8:Z: N0NPU.STIC FINES, TRACE COAL, GRAY. -- GP BOTTOM 10 IN: SANDY GRAVEL, COARSE TO FINE, 1 IN MAXIMUM, SOM! WEATHEllE.D -....... SHALE FUCKENTS, 25-30% COARSE TO FINE SAND, 5-7% N0NPU.STIC FI?IES, TRACE_ 

- IRON STAINING, BROWN. 
BLOWS/INCH: 1/2-1/2· 1 ·1/J .. 1 -2-2-1-1/1-l •l • l•l •l --- -- s • 7-12-11 23 GP SANDY GRAVEL, CO.USE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1'2 IN, • 

- (9") 30-40% COARSE TO FINE SAND,· M0SnY MEDIUM TO FINE, LESS ntAN 5% N0NPLASTtc_ 
FINES , TRACE COAL AND IRON STAINING, GRAY AND BROWN. ·- BLOWS/INCH: 7 /2-2-3-2-2-1/3-2-l-2-1-2 -. -15 

I. DATUM IS IIEAN SEA LEVEL UNDISTURBED SAMPLES 
2. -8-0IIOUNO WATU LEVEL US-SHELIY TUBE BORING LOG 
3. IL.OWS MQUIMD TO DftlYE UO-OSTERBERG ., z"o.O. SA-WU SPOON e• OIi .. DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT·2 ... 1401b. HAMMIii ,ALI.ING 3d', 0 4, ( } INCHES Of' SAMPLE DUQUESNE LIGHT COMPANY z ... RECOVERY, SHIPPINGPORT, PENNSYLVANIA 0. STD. PENETRATION RESISTANCE 

Q 8LOWS/n. 
z S. UNIFIED SOU. CLASSl,iCATION £ STONE f. WEBSTER ENG. CORP. "' SYSTEM. .. 7. SAMPLE TYPE• SKETCH No. 12241-GSK-243A 
Ill 

S-SPLIT BARREL SAMPLE APPIIOYED I DATE - NO. l'ICET .... 
~ •I-~ E0S-l .1 OF 3 
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BOIIING NO. ~ 
SHEET 2 OF 3 

SITE BEAVER \'ALLEY POWER STATION-UNIT 2, SHIPPINGPORT, PA, J.O. NO. 12241.00 

:i !:. ii ! z! i II :a .. - ;;; i "'"' i "I ii ;e Ii: t !I .. i!j SAMPLE DESCRIPTION .... :II ► o, lt a !!a " .. C .. ... Ill w 
■ C 

15 • s ' 7-7-6 13 GM TOP S IN: SILTY GUVEL, COARSE TO nm:, AHGl1l.AR. TO 10Uffl)ED 1 10•15% COAltSE ,.. 
(9") TO nm: SAHD, HOS'n-Y nm:, u-zoz NONPWTic FINES, BROWN, • . 

GP IOTTctl 4 IN: WEATHER£D SANDSTONE FUCKENTS, l's IN MAXIMUM, 10•151 COARSE .. -- ~.,~. . - ILOWS/IIICI: 2•1•1•1•1•1/1•1•1•1•1•2/l•l•l•l•l•l -- -- s • 8-13-ll 24 GP• SANDY GRAVEL, COARSE TO nNE GRAVEL SIZE SANDSTONE l'UGM!NTS, SOM! SHALE -. (8") "" TO. l'i IN KAXINUN, AIIGU1.All TO StlllROUNDED, 20°30% COARSE TO FINE S.urn, --- S-~% SLIGHTLY PLASTIC FINES, TRACE IRON STAINS, BRarlN. -BLOWS/INCH: 1-1-1-1-2-2/2-2-z-3 .. z .. z,2 .. 1-z .. z-2-2 --
703.9 20 - ,- SANDY GRAVn, COARSE TO nNE. ROllmltn TO ANCUUR.. Seta: SANDSTONE AND -9 11-21-12 ll GIi- -- (11") GP SHALE fuGMENTS TO l IN MAXIMUM, UltCI SANDSTON! J"R>.CMENT AT IOTTOH, - 20-lOl COARSE TO FINE s.urn, MOSnY COARSE TO MEDIUM, LESS 'l'IWI 5% . -- NONPLASTIC FINES, TRACE IRON STAINING, BROWN, . 

- BLOWS/INCH: 3 .. 3 .. z .. 3 .. 3 ... 3/ 4•4""'•3-3•3/3•2-3-2•1 •1 -- --;- SAND, POORLY GIW>ED 1 COARSE TO FINE, MOSTLY KEDIUM TO FIN!, 2-6% COillE -10 4-5-6 11 SP - (13") ro'ftNE ROUNDED GRAVEL, 2-S% NONPLASTIC FINES, MOIST, BROWN. 
. 

- --- -- . 
25 - - -. s 11 4-6-7 13 SP !!!P, SIMILAR TO ABOVE, MOSnY COARSE TO MEDIUM. -- (14") · ----- --I 12 53/4'' -3/4' - NO RECOVERY: BLOWS/INCH: 8-9-17-19 --- s 13 1J-Z4-ZO 44 - BROKEN, ROUNDED GRA.Yn TO 11:s IN (WASH?) -(l ") ILOWS /INCH: 2•2•2•2•2•l/l·l·3·3-4-4 /3.3-4.3-4.3 ---- -

693,9 JO - - -- s 14 10-10•13 23 - SANDSTONE FRAGMENTS, 5•15% COARSE TO FINE GRAVEL, 10-15% COUSE TO nNE -- (l") s.urn. ---- -- -- -
·• s 15 16-19-26 45 SP TOP 4 IN: ~- FINE, LESS THAN 5% NONPU.STIC nNEs, BROWN. -- (7") GW BOTTCII 3 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS --- TO l"s" HIJtIHUH, 10-20% COA.R.SE TO FINE SAND, LESS THAN 5% NONPLASTIC -- FINES, IROWN, -BLOWS/INCH: 2-2-2-3-4-3/3-3-2-3-4-4/ 4-5-4-4-5-4 -!l - .-- 16 14-16-27 43 CM SILTY GRAVEL, COARSE TO FINE GRAVEL SUED WEATHERED SANDSTONE AND SHALE - (7") FRAGMENTS TO l"s IN, ANGULAR, 15-20% COARSE TO FINE SAND, lS-20% SLIGHTLY -.. TO MEDIUM PU.STIC FINES, BROWN, GRAY AND ORANGE, --- BLOWS/INCH: 2-3-2-2-3-2/2-3-3-2-3-3/S-S-4-2-5-6 --- ---- s 17 28-24-21 45 cw- SANDY CU.VEL, COAilSE TO FINE GRAVEL SIZED WEATHERED S!tNDSTONE AND SHALE -- (11") CP FRAGMENTS TO l":i IN, ANCUU..R, 20-25%.COARSE TO FINE SAND, 5-10% SLIGHTLY --- · PLASTIC FINES, TRACE COAL AND IRON STAINS, BROWN AND GRAY, -BLOWS/INCH: 4-S-8-4-it-3/4-5•4-4-4-3/ 4-4-3-4-3-3 --683.9 40 - - -- s 18 11-11-10 21 SP li!m,, PO('IRLY GRADED, LESS THAN S1 COARSE TO FINE Ci RAVEL, COAKSE TO FINE -- (8") SAN?>, HOSnY COAllSE TO HEDIUH, LES.S THAN 5% NONPLASTIC TTNES, BROWN, -BLOWS/INCH: 2-2-2-1· 2-2 /2-1-2-2-2-2/1-2-2-2-l-2 --- ---.__ -- s 19 9-11-14 25 SP SAND, SIMILAR TO ABOVE, son, Bl.ACK, CARBONACEOUS SHALE FRAGMENT AT -. (8") BOTTOM. . -- BLCA.'S/INCH: 1-2-1-2-2-1/1-2-2-2·2-2 /2-2-2-3-2-3 . -. 

NOTE: fCJI IICJING -- 111/D £ STONE f. WEBSTER ENG. CORP. I APPIIOY[O I DATE: IORNI NO. , SHHT 
LEIEI> N'O. IEE SHEET I. SKETCH No. l224l•CSK·2458 :J!b.6'. ~/,/n EM-2 2 0, 3 
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BORING NO. ~ 

SHEET ~OF 3 

SITE ....:'::;';:":;';:· ':....:.'"::;•L:;:L;::>~Y-':.;';:'w:.::';'_;':;'~•::.T.:.t o:;:':..' •.:.'';;':..":..;'.:.· _':;;";.;'.;.'.;.'.;;' •cc·c..;. •.co;.;".;.;.• .;.'.:;•.;.· ____ _ J.O. NO. 1221.i.oo 

~ t 
Z.:, "' - "' g- ..... it~ ....... .... 
\$ ill ..... :I ► 

Q .. ..... .... .. d -

45 - s . . .__ . 
- '--- s 
. 
·'--. 

673.9 so - '--- s 
. 
·'----'--s -----

55 - -- s ----- -- s ---. 
66).9 60 - t::c . . 

-. -
·• . 
. 
--. . 
-. -----------. . 
. 
. 

!! ~ -..... " tr " z-
~" iil 

... &3 o..._ 
C :, .., .. z .. ... ~ 

" 

20 14-108-55 163 
(7") 

:e a; 
l!i ► .. 
OP· 
ow 

SAMPLE DESCRIPTION 

SAHOY GRAVEL, WEATHERED SANDSTONE AND SHALE FRAGMENTS, 30-40% COARSE TO -
FINE SAND, 5-lOt SLIGHTLY PLASTIC FINES, TU.CE COAL, BROWN, CRAY, OUNCE •• 
Bt.OWS/INCH: 2-1-2-l-l-l/ S-S-21-38-19-14/16-12-8-7-7-5 . . 

-
21 9·8·11 

(7'") 
19 GW- SANDY GRAVEL, COARS!: TO FINE GRAV"E:L, FEW FRAGMENTS TO. l. IN, ANGULAR TO 

GP I\OUN0£0, 15-25% COARSE TO FINE SAND, 5-lOX SLIGHTLY PLAS'T1C Ft~ES, TRACE ■ 
COAL AND tRON STAINING, FEW WEATHERED SANDSTONE AND SHA.LE FRAGMENTS ,BROWN, " 
SLOWS/tNCH: 2-l-l-l-2-2/1-1-2-1-2-l/l-2-l-2-J-2 • 

22 12-14-28 42 GW-
(6"') GP 

TOP J IN: SIMILAR TO ABOVE. 
BOTIOH J IN: SAND, POORLY GRADED, COARSE TO FINE, 
LESS THAN 52: NONPLASTIC FINES, l!ROWN. 
BLOWS /INCH: 2-2-2-2-2-Z/ 3-3-Z-Z-Z-Z/ Z-6-4-·:;-:;-6 

. -. 
MOSTLY COARSE TO MEDil.'M,,. 

. 

. 
23 14-13-11 

(5") 
24 CW- SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED WEATHERED SANDSTONE AND SHALE -

GP FRAGMENTS, LARGE SANDSTONE FRAGMENT AT TOP, ANGULAR TO SUBROUNDED, ]Q-l.0% -

24 19-56-99 155 -
(II") 

25 16-30-70 100 C\.l 
(lS") CP 

26 10014" '1,oo/1." 

COARSE TO FINE SAND, 5-10% SLIGHTLY PLASTIC FINES, ORANGE AND GRAY, .. . . -
WEATHERED SANDSTONE AND SHALE, son, SOME SOFT CUYSTONE, TACE MICA, GRAY. 

SANDY CR.AV£L, COARSE TO FINE C:RAV£L S!Z£D SANDSTON'£ AND SHALE FRAGMENTS 
TO 1(; IN, SOFT, 20-:30% COARS'£ TO FINE SANO, 10-15% SLIGHTLY PUSTIC 
FINES,- TRACE IR.ON STAINING, GRAY. 

CLAYSTONE, WEATHERED, SOFT, DARK GRAY. 

BOTTOM or BORING AT 60 FT 11 IN 
ELEVATION 663,6 FT 

. 
-. ------. -. 
-------. 
-. ---. ----
---. 
. -

NOTE: ,OR BORING 9'.MIARY ANO 
LfGEND N'O. SEE SHEET I. 

~ STONE 6. WEBSTER ENG. CORP. IAPPROVED I DATE a. SKETCH No. 122'1-CSK-243C "::s:r:,,d 9/./81-
BORING NO I SH. EET 

EOS-2 ·J OF 3 



 BVPS-2 UFSAR Rev. 0 

2.5E-37 

 

 

SITE BMY'ER vu t gx POOR StwON•QHIT 2 J.O. Nt'I 11241 BORING NO. !2!:!.. 

COORDINATES K4050 E6147 61101111> ELEII Ill 122.1 n SHEET .J.. Of' ..1.:.._ 

INCLIUITION VERTICAL BEARING NA INSPECTOR J.W, MCCOY 

DATE : START/ FINISH 5/24/82 I 5/ZS/SZ 
NOT 

CONTRACTOR / DRILLER !CEit£ JJ.llvtS 

STATIC GROUNDWATER DEPTH / DATE)IECORDEl)(,rJ ' --- DRN..L RIG TYPE 01! 45 

DEPTH TO BEDROCK i~.~ frTJ 1'0TAL DEPTH DRILLED AJ lfII 
METHODS: 

DRILLING SDIL 3•1/8 IN llOLLER BIT 1 3•1/4 IN I.D. CASINC 1 DRILLIHC MUD 

SAMPLING SOL 2 IN 0 1 !i!: 1 SPlcII SPOON 

DRILLING ROCK 
,.,.. 

SPECIAL TESTING OR INSTIIUMENTATION -
COMMENTS 

~1 !: - i ., ! i :r: ;:: .. ., ., .. -5 .. Li ;9 Ii: w if E"' ~ '" .; SAMPLE OESCRJPTION .... =~ .... I.. .... "~ ~-- • I~ .. - ., z ., 
"' .. 

722,1 0 • s 1 6-22-9 31 GP TOP 5 IN: SANDY SLAG AND .SANDSTONE f'RAGMENTS I GRAY, 
(9") SP· BQTTCM 4 IN: GRAVELLY SAND, 20-30% COARSE TO FINE GRAVEL, FEW TO l IN, -. SW ROUNDED TO SUBANGth.lii COARSE TO FINE SAND. 5-10% SLIGHTLY PLASTIC FINES, --- TRACE COAL AND tllON S'.I'AINING, BROWN, • . . -rr 2 9-16-13 29 SP- TOP 4 IN i SIMILAR TO ABOVE. -- (16") SW -. CM IOTTCtl 12 IN: SILTY ctu.vn. COAllSE TO FINE, ANGU1..il TO llOUNDED, 10-20% --- COARSE TO FINE SAND, 20-302: StICHTLY PUSTtC FINES, BROWN AND CR.AY. -- -s - rr 3 4-7-7 14 GM TOP 3 IN: SIMIUR TO ABOVE. -. 
(18") HI. IOTTCI( 15 IN: CU.V£LLY SILT, 20-2S! COARSE TO FINE GRAVEL, ANCULil TO . . IOUND!D, 10-15% COARSE TO FINE SAND, ORANCE-IROWN. -. ........ -. --'T 7-4-4 -. 4 8 HI. GRAVELLY SILT, SLIGHTLY PLASTIC, 10-15% COAllSE TO FIN!: GRAVEL, ROUNDED, 
(18") 5-10% PIN! SAHD, TliCE COAL, IR~ .AND ORANCE. -. -·- -. -

712.1 10 - - -. s 5 3-4•10 14 HI. SIMI!,M TO IJlovt, 2 IN THICK COARSE SAND UYER AT 8 IN FROM TOP OF -. {1S") SAMPLE. . -- -. --- -. s ' 4-7-6 13 SM SILTY SAND, UNIFORM, LESS THAN S% FINE CR.AVEL, ROUNDED, FINE SAND, . . (18") 20-30% NONPLASTtC FINES, BROWN. . -- -
15 • . 

I. DATUM II MEAN SEA LEVEL UNDISTUIIIED SAMPLES 
Z. ,8, GIIOUND WATU LEVEL US-IICL■Y TUK BORING LOG 
I. Ill.OWi REQUIRED TO DIIIVE UO-OSTERIERG ., z"o.D. MWI.I IPDON e• DII 

"' DISTAIIC.E SHOWN USING BEAVER VALLEY POWER STATION UNIT-2 .. 140ll. -R fAI.LING 30" • 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z RECOVERY. SHIPPINGPORT, PENNSYLVANIA ' 5. STD. PENETRATION RESISTANCE 
Q ILOWS/FT. z L UNIFIED SOIL CLASSIFICATION .£ STONE (. WEBSTER ENG. CORP. "' SYSTEM. "' 7. SAMPLE TYP£1 _ SKETCH No. l2241-GSK-244A 

"' S•SPLIT BARREL SAMPLE ~DI DATE r-=- NO. IINEET .. 
9/•I•~ EOS-3 I o, ' 
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BORING NO. .!2!:l_ 
a 

SHEETJ...OF._!.._ 

SITE 8f.A\'ER VALLEY PO\I.ER STATION-UNIT 2, SH[PPINCPORT • PA. J.O. NO. 1'2241.00 

zi s a ! - i .. - .. .. "' .. 
g- .... Et II " z- g~ .... g I: i ., 

SAMPLE DESCRIPTION LW .. ,. , ::: ., "' '" ► o, 91 ~ 
~!:; " ... ~ .. ... l.l Iii .. - ., "' .. 

1> s 7 3-4-5 • SM SILTY SAND, WIDELY GUDED, 20-25% COAJtSE TO FIKE GRAVEi,,, ~ TO - .. 
. (18'') ROL'NDED, COARSE TO FINE SAND, 15-201 NONPl.ASTlC FINES, TRACE ROOTS AHO -. ..,__ ?RON ST.A.INS, DAJlK now . --. -~ ' 

-- s 8 3•17·20 J7 SM SIMILA!l TO ABOVE. . . (10") BLOWS/ INCH: J / 2•1 •l•l·l•5/ 4-4•4•2•4-2 . . ..,__ ---
702, l 20 - - &Ym, POORLY CUDED, USS THAN 5% FINt cuVtt, ROUNDED, c·o.usc: TO FINE -s 9 l•l•l 6 SP - (D") SAND, MOSTLY K!.DIUH TO FINE, LESS THAN 5% NONPUSTIC FlNES, HOWN, --- --- -. ---. s 10 2-3-6 • sv ~• WELL GRADED, LESS THAN 5% FINE GRAVEL, ROUNDED, COARSE TO TIN! SAND,. 

. (18") s-n; NONPLASTIC YUl'ES, TRACE COAL, BROWN, . ....... . . . 
25 - ~ -. s 11 8•7•10 17 SW TOP 8 IN: SlM!UR TO ABOVE. 

(18") GP• BOTTOM 10 IN: SANDY cuvn. COARSE TO FIN! CRAV!L, l IN MAXIMUk, ANCUUR • - GW TO SUBROUNDED, 30-40% COARSE TO FINE SAND, MOSTLY CO>.ltSE TO MEDIUM, LESS • -- THAN 5% NONPLASTIC FINES, TRAC! COAL ANO IRON STA.INS. BROWN. -- BLOWS/INCH: 1 •1•2•1•1•2 /2-l•l•l•l-1/1-2-2-1-2-2 --,- 12 6-11-13 24 CP• SA.'mY GRAVEL, COARSE TO FINE, nw FRAGHJNTS TO 1-1/2 IN, ANGUl.AR TO -- (11") GW ROl'NDED, 15-251 COARSE TO FINE SAND, 10-15% NOHPLASTIC FilftS, TRACE COAL . 
- A."m IRON STAINING, IRCUN. --- BLOWS/INCH: 6/2-2-2-2-2-1/3-2-2-l.:2-3 --. 

692.1 30 - t,- 13 14-11-14 " CP· SANDY GRAVEL, COJJ\SE TO FINE GRAVEL SIZED SANDSTONE AND SHALi FRAGNENTS, -. (8") GW 1-1/2 IN MAXIMUM, lS-201 COARSE TO FINE SAND, ,LESS THAN 5% NOKPLASTIC .,; . FINES, BROWN. . 
-'-- BLOWS/INCH: 2-2-3-3-2-2/1-2-2-2-2-2/2-2-l-2-l-2 -. --..,_ 

SA.'fDY GM.VEL, COARSE TO FINE GII.A.VEL SIZED SANDSTONE AND SHA.LE FRAGMEMTS -
·• s 14 a-10-11 21 CP• 

(10") CV TO 1-1/2 IN, 15-201 COAASE TO FINE SAND, S-101 SLIGHnY PLASTIC FINES, -. TRACE IRON STAINING, RED, LIGHT CRAY AND BROWN, CONTAINED 1 IN THICK --- COARSE TO FtNE SAND SIZED COAL LENS AT ·s lN FROM TOP. -- BLOWS/INCH: 2·2·1•1·1·111 ·1 ·2·2·2·2/2·2·2·1 ·2·2 -
35 _.. s IS 10-16-20 36 SP TOP 5 IN: SAND 1 POORLY GRADED, TRACE FINE GRAVEL, COARSE TO FINE SAND, -. (9") MOSTLY COJJlSE TO MEDIUM, LESS THAN 5% NON?LASTIC FINES, BROWN, -. GP· BOTTOl'I 4 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS-. '-- GW TO 1-1/2 IN, ANGULAR TO ROUNDED, 25-35% COARSE TO FINE SAND, 5-10% -. SLIGHTLY PLASTIC FINES, TRACE COAL, IRCMN. -- ..,__ BLOWS/INCH: 2-2-2-2-1-1/1-2-2-3-5-3/ 4-S-4-2-3-2 -- s 16 10-8-7 " - TOP 3 IN: ~. COARSE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1-1/2 IN, -. (5") WASH. -. --- GW BOTTON 2 IN: SANDY GRAVEL, COARSE TO FINE, ANGULAR TO ROUNDED, IS-20% -COARSE TO FINE SAND, S-7% SLIGHTLY PLASTIC FINES, BROWN, . BLOWS /INCH: 2-2-1-2-1-2 /2-l-2-l-l-l/ 2-l-l-l •l•l --682.1 40- -- s 17 11-10-15 2S CP• SANDY CRA,vn. COARSE TO nNE. ANCU1JJ\ TO ROUNDED, LUCE ANGULAR SANDSTONE 

(2") GW FRACHENT AT !,OTTOH, 20-25% COARSE. TO nNE SAND, 5-7': SLICHTLY PUSTIC .. . FINES, TR.ACE COAL AND !RON !TAININC, IROYN. --- BLOWS/INCH: 2-2-1-2-2-2/1-2 ":'2-1-2-2 /2-3-l-l-2-2 --- GP· ---s 18 12-8-8 16 GW TOP 4 IN: SIMIUR TO ABOVE. - (10") SW BOTTON 6 IN: SAND, WELL GRADED, TRACE FINE GtlAV!L, COARSE TO FINE SAND, -. LESS THAN 5% N0NPLASTIC FINES, TtlACE COAL, BROWN. -. - BLOWS/INCH~ 2-2-2-2-2-2/ l-2·1-1-1-2 / 1-2-1-1-1-2 . -45 • 

NOTE: ~OR ioRIIGlll.lolllARY- A STONE f., WEBSTER ENG. CORP, 1 APPRO\ltD I DATE I IOAING NO. I SHEET 
L!liEII) ~ I[£ SHEET L SKETCH No. 12241-GSK-2441 ~- -,I, in. EOS•l 2 o, 3 
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BORING NO • ..!2!:;l, 

SHEET .,l_OF __J_ 

SITE BEAVER VALLEY POWER STATlON-U!UT 2, SHIPPlNCPORT, PA. J.O. NO . ..;.'';;;';;;•~1;;;.00;.;._ ____ _ 

:i 
~ ;:: 
i9 
:;i~ 

672.1 

E .. - ... .... I! ii! ..... ...... s,. 
Q .. ;I .. 

45 _ s . 
•'--. _.._ 

e ! -i::i a z!l 
~g! ,; .. I .. z ., Id 

a: 

19 18-15-11 26 
(5") 

i a; 
tli ,. .. SAMPLE DESCRIPTION 

Gl"- SANDY GRAVEL, COAi.SE TO FINE, ANCULAR TO ROUNDED, 20-30% COARSE TO FINE 
GW SAND, USS THAR St. IIOIIPLA£TtC nNES, TRACE COAL, BRCIIN. 

ILOWS/tNCH: 2-2-4-3-4-3/2-3-3-3-2-2/2-3-2-l-2-1 

. 
----• S 20 9•13-11 24 GP· SIMILAR TO ABOVE. FEW FRAGMENTS TO l•l/2 IN, 

.. (9") GW Btd.is/IHCH: 1-2•1-2•1•2/2•2•2-2·3•2/2•1·2·2·2·-z -
•'--. 

SO-L--
• s 
. , 
·'-. _.._ 
• s 
--~ 
-

.55 - L....-
- s . -----• s 
---. 

21 6-6-12 
CS") 

22 12 .. 13 .. 14 
(7") 

23 30-30-36 
(14") 

24 25-13-1S 
(14") 

18 

27 

66 

28 

. . . 
GP- SANDY GRAVEL, COARSE TO FINE, ANGULAR TO ROUNDED, 15•20% COARSE TO FINE 
GW SAIID, LESS THAN 5% NOOLASTIC FINES, BROWN • 

-. . 
-

CP 

CP 

CP-
GW 

BLOWS/INCH: l•l•l·l·l •l/l•l•l•l•l·l/Z·Z·l • l•Z·Z 

-
SANDY CRAVE!., BWEN, ll!ATHERED SANDSTONE ,1111) Sl!.'LE l'RACMENTS , COARSE TO -
FINE CRAVEL SUED, TO 1-1/2 IN MAXIMUM, FEW COAL FRAGMENTS, 15-20% COARSE -
TO FIN! SAND. 5-7% SLICHnY PLASTIC FINES, TRACE MICA, ORANGE, BIi.OWN, • 
CRAY. BUCK. • 
BLOWS/INCH: 2-z-2-2-2-z/3-2•3·1 ·2·2/2-3•2-l-2•2 . 
SANDY GRAVEL. HOtC.EN. WEATHERED SANDSTONE AND SHALE FRAGMENTS, COJJI.SE TO -
FINE cttAVEL StzED TO l-1/2 IN MAXIMUM, MOSTLY COARSE, 20-30% M!DIUM TO FINE 
SAND, S-10% SUGRTLY PLASTIC FINES, TRACE COAL AND IRON STAINS. ORANGE, • 
RED, IR(llN, CRAY. • 
BLOWS/INCH: 5.3.7.5.5.5/6-8-5-4-4•3/4-3-6-6-10•7 • -SANDY GRAVEL. COARSE TO FINE, 1-1/2 IN MAXIMUM., ANGUW TO ROUNDED. 20•30% _ 
COARSE TO FINE SAND, 5-7% NONPLAS'l'IC FINES, TRACE IRON STAINS, OB.ANGE _ 
BRM. , 
BLOWS/INCH: 4➔•S·S·2-3/2•3-2•2•Z•Z/2·Z·l·Z·l·l • . 

662.1 60 - L...-
25 18-30-80 110 -SHALE, COARSE TO FINE GRAVEL SIZED FRAGMENTS, SOFT, WEATHERED, 5•10% FINE .. . • s 

(12") FINE SAND, 25-35% S_LlGHTLY PLASTIC FINES, TRACE COAL, GRAY AND BROWN, .. 
BLOWS/INCH: 3•4-l-Z-3-3/3•4-4-4•7-S/15·20·1l•ll•l0·9 . 

-'-. 
-::~ . 
. 
--. 
. 
---. . ---. . . . -. . 
. 

26 105/6" ... ost 
(4") 6" 

~' son' WEATHERED I GRAY. 

BO'I"l'OH OF &ORING AT 63.0 n 
ELEVATION 659. l FT 

N0U: l'0R 11011M 11MW1Y - ~ STONE IS. WEBSTER ENG. CORP. ,APPIIOYED I DATE 
UIIEN) N'O. m _,. L .asK£TCH No. u .. , ....... ,.,c ":PJ;,,,/ •/,~ 

BORING NO. I SHEET 

. --. 

. 
--. 
--. -. . . . --. 
---. . . . 

E0S-3 I 3 OF 3 
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SITE ~EAVE! VALLEY POll£R STATION-UNIT 2 J.0. NO. 12241 BORING NO. ~ 

COORDINATES N4164 .41 E6101. 98 GAOIJND ELEV. (I) '20,1 FT SHEET ..LOF ] 

INCLWATION vtRTICAL BEARING NA INSPECTOR J,W. MCCOY 

DATE : START/ FINISH 5/26/82 I ~/26/82 CONTRACTOR I DRILLER EGER/JARVIS 
NOT 

STATIC GROUNDWATER DEPTH /OATEDll'C0BPFJ1PTJ I~ DRILL RIG TYPE ~!a~ 
DEPTH TO BEDROCK "Tl TOTAL DEPTH DRILLED 53-0 lf1'l 

MfTHOOS: 
DRILLING SOL ~-lll U~ 01i 11.!U,IIH llI ;-1£4 11 lR ~U~1 l!!Ul.Lll::te !:!YI! 
SAMPLING SOL 2 IN O.D. SPLIT SPOON AND 3 .IN O. D. SHELBY TUBE 

DRILLING ROCK NONE 

Sl't:CIAL TESTING OR INSTRUMENTATION NONE 

COMMENTS .. ,,... 

.j t A i i :z: .: .. w 0::: .. .... - i!5 ► .- Li i= .. Ii: .. 1J ~ ... g .... II: .~ SAMPLE DESCRIPTION !It! ..... :a I "; i ► .... " !:, :! .. .. " a: a .,- ., z J .. .. .. 
"' 

720.1 0 . s 1 l-6-11 17 GP- SANDY GRAVEL. COARSE TO nNE, l's IN MAXIMUM, ANCUt.Alt TO l\OUNDED, 2s-3s,: -. (10") GW COARSE TO FINE SAND, 5-10% NONPLASTIC nNES, TRACE ROOTS, UON 
STAINING, BROWN. --- -. --- -. s 2 11-17-12 29 GP• SANDY·GRAVEL, SIMILAR TO A!OVE, 30-40% COARSE TO FINE SAND, LESS nlAN -. (10") GW 5% NONPWT!C Flll!S. DARI BROIIN. . -- . . . 

5 - --'- -. s ] 10-13·10 23 SW GRAVELLY SAND, WELL-GRADED, 20-30% COARSE TO FINE GRAVEL, COARSE TO FIN£ -. (12") SAND, 5-7%: NONPLASTIC FINES, TRACE COAL AND IR.ON STAINING, DARK BROWN. -BLOWS/INCH 1•1•2·l·2•2/ 3•2•2·2·2•2/ 1•2•2·2-2•1 ·- -. --- -- s 4 9-7-7 14 SP GRAVILLY SAND, POORLY G1tADED, 20-30% COARSE TO FINE GRAVEL, MEDIUM 'to -(7") FINE SAND, S-10% NONPLASTIC FINES, TRACE IR.ON STAINS, DARK attOWN. . -_,__ -. -
710.1 10 - - -- s , 4-13-11 24 SP TOP 7 IN: SIMILAR TO ABOVE. 

(12'') GP BOTTOM · 5 IN: SANDY BROKEN GRAY SANDSTONE, 30-40? COARSE TO MEDIUM SAND, -. TRACE IRON STAINING. . -- BLOWS/INCH: 4/2-1-2-3-3-2/2-1-2-2-2-2 -. --- -. s ' 4-17-11 28 GP- S#{DY GRAVEL, COARSE TO FIN£, FEW SANDSTONE FRAGMENTS TO lit IN HAXIML'M, -(12") GIi ANGULAR TO ROUNDED, 25-35% COARSE TO FINE SAND, HOSTLY 'MEDIUM TO FINE, . 5-10% NONPLASTIC FINES, TRACE IRON STAINING, GRAY AND DA.RX BROWN. -·- BLOWS/INCH: 4/1-4-3-3-3-3/ 3-1-2-2-2-1 -. -15 

I. DATUM IS Mt:AN SEA LEVEL UNDISTURBED SAMPLES 
Z. li,GROUND WATER LEVEL US•SHELIY TUBE BORING LOG 
3. ILDWS REQUIRED TO DIIIVE UD•DSTUSERG .. z"D.D. SAMPLE SPOON C" OR ... DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT·2 I- 1401b. -R FALLING '!lJ". 0 4. ( ) INCHU OF SAMPLE DUQUESNE LIGHT COMPANY z 

RECOVERY. SHIPPINGPORT, PENNSYLVANIA .... !. STD. PENETRATION RESISTANCE 

"' SLOWS/FT. . 

z 6. UNIFIED SOIL CLASSIFICATION £ STONE f. WEBSTER ENG. CORP . ... SYSTEM. "' 7. SAMPLE TYPE= SKETCH No. 1224l•GSK-245A 

"' S•SPLIT BARREL SAMPLE APPROVED I DATE - ND. ,9HUT .J 
"='.J,,+I ., //s-.. EO'S-4 I OF 3 
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BORING NO. ...... -
SHE~T 2 OF 3 

SITE BEAVER VALLEY POt,lEll STATION-UNIT 2, SHlPPINGPORT, PA. J.O. NO. 12241.00 

:i t a ~ - s .. 0 ,. - .. .. "' .. ., 
g- ...... ct f " ..- Bi ~5 ..... g "'0 "' SAMPLE DESCRIPTION .. ::, .... :I ► .. I 0 '- B,J 
~.'!; 

.... ii! .. ., z .., tl IS ► 
• 0: ., 

" . s 7 9-ll-10 21 SP- GRAVELLY SAND, l0•40Z COARSE TO nm CUV!L TO 1"11 lN MAXIllUM, ANCULAll . 
(14") SW TO ROUNDED, CDAISE TO FlHE SAND, 'MOSTLY MEDIUM TO nNE, LESS THAN st . HONPLASTIC FINES, TRACE IICII, BROWN. . 

---- ILOIIS/INCII: 9/2-2-3-1-2-1 /2-2-2-l-l-2 . . . ---- SANDY GRAVEL, COAJlSE TO nNE, ANCIJUR TO ROUNDED, 20-30% COARSE TO MME -- s 8 6-8-12 20 GP- . . (8") GW SAND, LESS THAN 5% NCMPUSTIC FINES, BROWN. . 
---- . . -

700.1 20 - ,.__ 
22 SILTY GRAVEL, COARSE TO FINE, MOSnY MEDIUM TO FINE GRAVEL SIZED WEATHER~} - s 9 14-12-10 GM 

(13"") SANDSTONE AND SHALE nAGJ1ENTS, 10-15% COARSE TO FINE SAND, 15-20% SLIGHTI. - PLASTIC FINES, TRACE COAL AND MICA, 'tR.ACE IRON STAINING, BROWN, CRAY, • 
-'-- IRON AND BLACK. . 
- BLOWS /INCH: 2-2-Z•J-2-3/2-3-2-2-2•1 /1-2-2-1•2•2 . - '-- -s 10 11-63-74 137 SH TOP 9 IN: SILTY SAND, POORLY GRADED, MEDI UH TO FINE SAND, 10-12% NON- --- (14") Pti.sTIC FINES, TM.CE FINE GRAVEL, JROWN. . -- BOTTotf S IH: !!::62 • GMY. ·- BLOWS/INCH: l-l-l-l-3-4/7-ll-16-10-10-9 /20-23-8-11-6-6 . . -

2S - - -- s 11 10-11•17 28 - NO RECOVERY . 
- (O") BLOWS/ INCH: 1•2•1-2-2•2/2•1-2·2-2-2 /2-3-3--4-3•2 . . -- -- ---- s 12 10-9-6 15 SP CRAVEl.LY SAND, 20-30% COARSE TO FINE GRAVEL, ANGULAR TO ROUNDED, COARSE • 

- (l ") TO run: SAND, HOSTLY MEDIUM TO FINE, LESS THAR Sl NONPLASTIC FIN!S, IROWN:,.. 
BLOWS /INCH: 2-2-2-1-1-2/ 1-2-2-2-1·1/ 1-1-1-1-1-1 . -- -·- 4-S-6 11 SILTY CLAY, SLIGHTLY TO MODERATELY PUSTIC, MEDIUM STIFF TO STIFF, 

690.1 30 -
s 13 CL -(11") OCCASIONAL FINE GRAVEL TO It IN, ROUNDED, s-n: FINE SAND, MOIST, - MOTntD BROWN, GRAY BROWN Wini POCKETS OF GRAY. qu (pp) :2.5TSF . 

---- -. -·--- SANDY GRAVEL, COARSE TO FINE, FEW TO 1,5 IN KAXIHtlH, 30-40% COARSE TO -- s 14 18-U-19 34 GP• -(13") GW FINE SAND, HOSTLY COAltSE TO MEDIUM, LESS THAN 5% NONPLASTIC FINES, .. TRACE UON STAINING, CRAY, . 
---- BLOWS/INCH: l-2-4•3-4-4/2-3·3-2-2-3/3-3-4-3•3-3 ---
•'-- -,,_ s 1S 3-4-4 8 CL SILTY CLAY, SLIGHTLY TO MODERATELY PU.STIC, MEDIUM STIFF TO STIFF, TRACE -. (15") FIN£ GRAVEL, HOIS't, GRAY. q0 (pp), 2,0TSF. . 
---- ---- us 1 (23.5") CL SANDY CLAY I HODE'RATELY PLASTIC, 10-15% MEDIUM TO FINE SAND, FEW PIECES . - COAL UP TO 3/8 IN, DARK GRAYISH BROWN. -, ---s 16 4-4-S 9 CL SILTY CLAY, MEDIUM STIFF TO STIFF, MODERATELY PLASTIC, LESS THAN 5% -- (12") FINE SAND, BROWN, Qu (pp): 2,0TSF -- . --

680,1 40 - -- us 2 (23") SlHILAR TO S16 (TUBE TRIMMINGS) • --- ---- s 17 4-4-4 8 CL Slln' CLAY, M!DIUk STIFF TO STIFF, SLIGHTLY TO MODERATELY PLASTIC, LESS _ 
(12") THAN 5% FINI SAND, !ROYN W'lnl GRAY MOTTLING. qu (pp): 2.2STSF --. '- --. us ' {O") NO !.ECOVERY. . . -. . , . 

INDTE, '°" _.,. _,..... AND £ STONE ,. WEBSTER ENG. CORP.1 •••110YED I DATE IORNG NO. I SHl!ET 
LEIIEN> N'Q IEE -ET l SKETCH No. 12241-GSk-24.SB ::t,;r)# •/./Bz. EOS• 4 2 OF 3 
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~ORING NO. ~ 

SHEET 3 OF 3 

SITE ...:'c;':;";;"':::":....:.''::.•":::';:.·F.;;,Y_P:.;1:..JW::.':::'..;'c.'T::.A::.T::.l<:.:'N;_-..:U:..N;_IT;,_-..:'-s_H_,_P_P_tN_<_.P_o_,RT;_;_• -'--'::.· ____ _ J.0. NO. -"-'-'-' _. o_o _____ _ 

670.1 

:,: -...... .... .. "' .... 
,, . 

. 

. --
us 

•e--
- s -,o- ----- us --
•t--. . . 
--. . . ---. . ----. -
·• . . . -. . . . --. . . --. 
-. 
-. . 
. . 

18 0-4-4 
(18"} 

4 (16") 

l9 4-6-5 
(18") 

5 (O") 

NOU: FOR BORNG ~ ANO 
LfSENI N"Q SEE SHEET I. 

11 

CL 

CL 

SAMPLE DESCRIPTION 

SILTY CLAY• MODERATELY PLASTIC, MEDIUM STU'F TO STU'F, 10% VERY FINE 
SANO, BROWN. qu (pp): 1.75, 0.75, l.2STSF 

SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, SOFT TO MEDIL'H STIFF, ~OIST 
BROWN, qu (pp): 0,5TSF 

CL NO RECOVERY. 

. . . . --. 
-. -. . . 

PUSHED SPLIT SPOON (S-26) - RF.COVERED SlLTY CLAY SIMILAR TO S-19. "" 

BOTTOM OF BORING AT 53.0 FT 
ELEVATTON 667 .1 

#.. STONE f.. WE8STER ENG. CORP. !APPROVED I DATE 
.'1l!it> SKETCH No. 12241-CSK•245C "ZU># qj,/62-

-. . . 
----
. -. . . . ---. . 
--. ---. . . 
--. . . . -. 
. . 
---. . 

80RNG NO. I SHEET 
E0S-4 3 Of J 
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BORING NO. EOS-4A 
SITE BEAVER VALLEY POWER STATION-UNIT 2 J.O. NO. 12241 ---
COORDINATES N4158,7 E6105.l GROIH) ELEV. Ill 720.4 SHEET..LOF 2 

INCL.IIATION :JiRTIS:AJ. BEARING .. INSPECTOR J .W. MCCOY 

DATE : START/ FINISH 5£27£8, I 5-28-82 · CONTRACTOR / DRILLER EGER/JARVIS 
NOT 

STATIC GROUNDWATER DEPTH /OATERECQBPilU'TI / - DRILL RIG TYPE g;i~ ~~ 

OEl'TH TO BEOROCK 72.5 ifIJ TOTAL DEPTH DRILLED 72.8 ,01 
METHOOS: 

DRILLING SOL 3-7/8 IN ROLLER BIT 1 4 IN 1,D. CASING 1 DRILLING MUD 

SAMPLING SOL 2 IN O.D, SPLIT SPOON AND 3 IN O. D. OSTERBERG 

DRILLING ROCK NONE 

SPECl4L TESTING OR INSTRUMENTATION NONE 

COMMENTS 

z~ . I: - ~ ~ :i:;: .. 2 o:::: .. .... - 15 ► z- &i - ... Ii: .. ,1 t .. !!I ;1:1 '" I g , .. SAMPLE DESCRIPTION .... ..... ij ..... "~ : .. .. :, ..i zi l!i ► _,- .. z ., .. I.I .. .. .. a: 

. NO SAMPLES TO 35. 5 FT -- -- -- -- -- -- -- -. -3S - -·- -. -uo l (30.5") - -. -. -- -·- -. s l 5-4-5 • CL ~'l!....E:£!.• MODERATELY PLASTIC, STtFF, LESS THAN St FINE SAND, TRACE -. (14") ORGANICS, BROWN WITH StME M('ITTLED GRAY. -·- qu (pp): 2,25, 2,0, 2.STSF -
680.4 40 - -. uo 2 NO RECOVER\'. -. -. --- -- -. uo J (30") - CL StHIUR TO 5-1 (TRIMMINGS) -. -- --- -45 s 2 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES 
2. ~GAOUNO WAT£• LEVEL US•SHELBY TUBE BORING LOG 
5, ILOW8 REQUl•EO TO DRIVE UC-OSTERBERG .. 2"0.0. SAIIP\.E SPOON e" Oft 

"' OISTA~E SHOWN USING BEAVER VALLEY POWER STATION UNIT·2 .. 1401 •. HA-R FALLING 30". 0 DUQUESNE LIGHT COMPANY z 4. ( ) INCHES OF SAMPLE 
RECOVERY. SHIPPLNGPORT, PENNSYLVANIA -- ,. STD. PENETRATION RESISTANCE 

0 BLOWS/FT. z 6. UNIFIED SOIL CLASSIFICATION A STONE !. WEBSTER ENG. CORP . ., SYSTEM. .. 7. SAMPLE TYPE• SKETCH No. l224l-C:SK-246A 

"' S·SPLIT BARREL SAMPLE APPROVED I DATE 80flljQ NO. ,SHUT .J 
~ c,/,n ... EOS-4A I OF 2 
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BOIIING NO. !OS-4.4. -
SHEET l._ OF__,!_ 

SITE SF.AVER \'ALLE't' POWER STA.TlON-ll'NlT 2, S1UPPINCPORT, PA.. J.O. NO. 12241.00 

!:I E e ~ i! i != .. - ., ., .. .. .. ill! .... .. z- a; i5 .. "' .... I" i .. ~ SAMPLE DESCRIPTION 
"' "' :I ► :I! o., DI~ ., ... "!!: : .. :z a r Ii ► 

d - ., 
. 

,s - s 2 3-J-4 7 CL SILTY CJ:AY I MODERATELY PLAST1C 1 KEDlUH STIFF I TRACE nNE SAND·, HOIST 1 --- BROWN WITH GRAY KOTTLilfG, -- qu {pp): 1.25, l,75TSF ---- uo ' (29.8") CL SIMIUR TO S-2. (TRIHH!NGS) ----- -- s J 3-4-6 10 CL SIMILAR TO S-Z, TRACE ORGANIC MATERIAL. -- (18") 'tu (pp); l,Z5TSF -
6.70~' 50- - ---- uo s (30") CL SIMILAR 'TO S•2. (TRIMMINGS) --- ---- SANDY -. s ' 3-4-5 • Cl. CLAY, MODERATELY PLASTIC, STIFF, 23% VER.Y FINE SAND, BROWlf, . . . -~ . . -

ss - -uo ' (30") CL SIMIU.R TO S-2. (TttIHMINCS) . . . . 
•7 . 

I s J-}-4 • CL TOP 8 IN: SIMILAR TO S•Z, . - (18") CL BOTTOH 10 IN: SILTY CLAY, MODERATELY PLASTIC, son, CONTAINS rtNE SAND - LENSES LESS THAN 1 mt ntICK, GIU.Y, qu (pp): 0, 7STSF -. ·-- uo 7 (J0.5") . -. -. 
660.4 ,o- -. --. s ' 2-2-4 ' CL SANDY CLAY, SLtGHTLY PLASTIC, 20-25% VERY FINE SAND, MEDIUM STIFF, SOME -- (18") VER\" FINE SAND LENSES, S 1111111 THICK, CRAY. Clu (pp) l.O_. 0. 7STSF -·--- -- uo 8 (29.31') --·- -- -- --"T" '¾,_ 7 3-3-4i • SANDY CLAY - SANDY SILT, SLIGHTLY PLASTIC, 15-20% VERY FINE SAND, CONTAINS _ 

61- (16") FU.-E SAND LENSES LESS THAN 1-2 an THICK, NUMEI\OUS SHALL WHITE DEPOSITS, _ - 1 na DIAMETER, HOIST, DAJI.K CRAY •. --- -- --- -- 47 s 8 29-28-19 GP SANDY GRAVtt, COARSt TO FINE GII.AvtL SIZED SANDSTONE AND SHALE FllAGHEt,,'TS , - (10"} wtATH£R£D, MAXIMUM SIZE 1-1/2 IN. ---~ -- --
650,4 70- --- -- ---- s • l 3-15-101 ll.6 TOP 10 IN: BROKEN SANDSTONE-AND SHALE, SOFT, WEATHERED • -- i;i, 10" BOTTa-t 4 IN: SHAl.E, SOf"T, GRAY, --~ BLOWS/IN: 3-2=r:i=J-l/3-2-2-2-J-J/6-10-<t0-45 . . . . . BOTTOM or BORING AT 72 "10 IN . 

ELEVATION 647 .6 FT . . 
NOTE : ,OR IOfl .. G SI.IIIIIWIY AND £ STONE E, WEBSTER ENG. CORP. I APPIIOVED I DATE IORING NO. I SHEET 

LEGEN) WO. SEE SHEtr I, SKETCH No. 12241-GSK-2468 2:a:,# .. //4L- EOS-<tA ;: Of' 2 
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SITE BEAVER VALLEY POWER STATION·• U!flT 2 J.0. 110. 12241 BORING NO. EOS-5 

COORDINATES ~JQQ E6057 GIIOUND ELEII Ill 683.0 SHEET ...l.Of" .2.._ 

INCLINATION VERTICAL BEARING !IA INSPECTOR JWHCCOY 

DATE : START/ FINISH ililU I ilZllZ CONTRACTOR / DRILLER ECtl./ J~VIS 

STATIC GROUNDWATER 
NOT DEPTH / OATER!CQRDEqPTl / __ -_-_ DRILL RIG TYPE QIE 45 

DEPTH TO BEDROCK g.g \PT) TOTAL DEPTH DRILLED 51-25 i!!l 
M£THOOS: 

DRILLING SOL 3-1/8 IN ROLLER BIT1 3-l/4 IN l.D. C.lSINC, DRILUNC Ml.ID. 

SAMPLING SOL 2 tN O,D, SPLlt SPOON.1 l IN O,D, SHELBY TUBE AND OSTEIUIERG, 

DIIILLING ROCK 
SPECIAL TESTING OR INSTRUMENTATION NONE 

COMMENTS 
. 

"i t; - :f 
"!! 

i :~ ~ o::= "' "'C - l!i ► .. i ;~ Ii:., i!t i!.., ~ , .. .. !!I .., "' .. ► ;! o"' i .. SAMPLE DESCRIPTION ..... 0~ ~ .. • is 1i ... - .. ., .., 
a: 

683.0 0 - s I 2-2-1 J NO RECO\'tRY -- (O"") -
-I-- -- --~ -. s 2 1-1-1 2 ML !,!ll, SLIGHTLY TO MOD!llATELY PLASTIC, SOFT, TRACE FINE SAND AND ROOTS, -(7") H.OWN WITH OR.ANGE MOTTLING • . --1----- -- -s - I-- -. . s 3 1-1-1 2 ... SANDY SILT, SLIGHTLY PU.STIC, SOFT, 1s-20:; nm: SAND, S'OHE ORGANIC . MATERIAL, --~ -. . -1-- -. -. s ' l-1-2 3 ,._ SIKIUJl TO AaOVE, -·- -. -673.0 10 - - -. s ' 1-1-1 2 ML SANDY .SILT, SLIGHTLY TO MODERATELY PLASTIC, 15-20% FINE SAND, TRACE -. (7") ORGANIC MATERIAL, BROWN, -·- . - . us I (O") NO ltECOVEllY 4 - -- . -~ . - . 

.15 • 
s 6 l-2-2 ' :I.hi!. SANDY CLAY - SANDY stLT, MODERATELY PLASTIC, SOFT, 15-ZOl FINE SAND, 

(5") BllOWN, -
I, DA.TUM ti MEAN IEA LEVEL. UNDISTURBED SAMPLES 
Z. ,i,GIIOUND WATE• LEVEL US•SHEL■Y TU■£ BORING LOG 
S, ILOWS REQUl•ED TD OIIIVE UO-OSTERH•G .,, z''c,.;, :.:.:.:;:.: ::--::::,~ !'" C:t 

Ill DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT•2 .. 140111. HA-R ,ALLING 50~ 0 4. ( ) INCHES OF SAMPLE DUQUESNE LIGHT COMPANY z 
RECOVERY. SHIPPLNGPORT, PENNSYLVANIA .._ ~- STO. P£NETRATION RESISTANCE 

0 BLOWS/FT. z I, UNIFIED SOIL CLASSIFICATION £ STONE E. WESSTER ENG. CORP. "' SYSTEM. ' .. 7. SAMPLE TYPE• SKETCH No. 12241-GSK• 2<>7A 
Ill ... S•SPLIT BARREL SAMPLE Al'PflOV£D I ~ ,4/4T£ IIICRNI NO. ,•HEET 

~ 9. ,,._ !0S-5 I O~ 3 
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BORING NO. !0S-S 

SHEET , OF..J.._ 

SITE 
BEAVER \'ALLEY POIJER STATION-UNIT 2. SHIPPINCPORT, PA. J.O. N0. 12241.00 

z~ E - • - -.. - ... "'0: i~i ., a 
sz- .... cl .... z- ai .... ...... !Iii .. !!I SAMPLE DESCRIPTION I~ ...... 2 ► 0;:i &, ~ "' .. Q .. ... iilz 5 ► 
iii- .. .. r .. 

. 

15 • -. .....,_ . . s 7 2-2-2 • P.M. SANDY cµY-SANIIY SILT, SLIGHnY PLASTIC, son. 20•25% nNE SAND, BROWN. . . (15") . -'-- -. . 
- uo 2 (30") Ct SANDY CU.Y, MODERATELY PUSTIC, 30-40% HE'DIUH. TO FINE SAND, HOSTLY . 

FINE, MOTTLED LICHT BROW, CltAYISH BROWN AND YELLO\I BROWN, -. -. 
663,0 20- .., 8 s ct SANDY CLAY I SLIGHTL'Y PLASTIC, 30%; -

~-2-3 FINE SAND, BROWN AND GRAY WITH ORANG! -- (18") MOTTLING, qu(pp) • 0,75, l.O TSF --
-'-- -
- uo ' (28") --- . - .. . 
-'-- -
- s ' 3-2-2 4 ct. TOP 13 IN: SIMILAR TO S-8, . 

I• 25 - (18") Ht· BOTTOM S IN: ORGANIC CLAYEY SILT, MODEMTEl.Y TO HIGHLY PLASTIC, l'Mct -M!I FINE SAND, GRAY, 
•'-- . . us 4 (27 11 ) SANDY CLAY, MODERATELY PLASTIC, 12-201 VERY FINE SAND, GRAY. -. . (Tl.'BE TRIMMINGS) . . ---. s 10 2-2-ll ll SM- UY£RED SILTY SAND AND SANDY CJ;AY, LAYER THICKNESS 1/4 IN TO 3/4 IN, -(18") ct. SAND IS FINE, CUY IS MODtllATELY PUSTIC. SOFT, GRAY. -- . ·- . . 

653.0 10-~ -
s 11 17--19-16 35 SP GRAVELLY SAND, FINE TO COARSE GRAVEL TO 1 tN, COARSE TO FINE SAND, MOSTLY_ - (6") FINE• 10-15% NONPUSTIC FINES, CONTAINS SEVEII.AL PIEC!S OF FRACTURED -. SANDSTONE INDICATING SPOON SAMPLED COBBLE. 

•'-- BLOWS/INCM: 2-3-l•l•l•J/ 4-3•3-4•2•3/ 2-3•3•3•2-l . . . -'-- -s 12 10-20-14 34 GP GRAVELLY SAND, Z0-30% COARSE TO FINE GRAVEL, F!W SANDSTONE FRAGMENTS . ·• (7") TO 1-1/2 IN, ANGULAR TO ROUNDIU>, COARSE TO FINE SAND, 5-10% NONPU.STIC -. FINES, TRACE IRON STAINING, G'RAY, 
·'-- BLOWS/INCH: 2-2-2-2-2-2/1-J-J-J-5-5/ J-Jt-2-2-1-2 . . . -,,-~ . s ll 19-18-12 30 CP SANDY CRA\'EL, CO.U.SE TO FINE GRAVEL SIZED, MOSTLY COAR.SE WEATHER.ED SAND- -
- (4") STONE AND SHALE, 1, IN MAXIMUM, .ANGULAR (SOME ROUNDED), 15-20% COARSE TO . 

FINE SA.."iD, LESS THAM 5l NONPLASTIC fINtS, TRACE IRON STAINING, GRAY. 
•'-- BLOWS/INCH: 4-4-2-4-2-J/4-J-2-3-l-3/2-2-2-2-2-2 . . . ---. s 14 21-10-6 16 GP SANDY GRAVEL, COARSE: TO FINE, ROUNDED, CONTAINS SCNE wtATHERED SANDSTONE . 

(8") AND SHALE FRAGMENTS TO 1 IN KAXIMUH, 20-30% COARSE TO FINE SM1>, TRACE -- NONPU.STIC FINES, GRAY, ·- BLOWS/INCH: 4 .. 3 .. 5 .. 3 .. 3 .. 3/2-2-2-1-2-l/ 1-1-1-1-1-1 -. - -643.0 40- -. s 15 9-11-9 20 cw ~• WELL GRADED, COARSE TO FINE, FEW FRAGMENTS TO lls IN, ANGUU..R TO . 
. (9") ROUNDED, 10-15% COARSE TO FIKE SAND, GRAY. . 

ILOWS/ INCH: 2-2-1- 1-2-1 / 2-2-1-2-2-2 /2-1-1-2-1-2 --- -. --~ . s 16 25-10-9 19 cw TOP 6 IN: SANDY GRAVEL, COARSE TO FINE, ANGULAR, CONTAINS SANDSTONE . 
. (11") SP FRAGMENTS TO l\s IN MAXIHt'M, J0 ... ]5% COARSE TO FINE SANO, GRAY. . 
,,__ BOnOH 5 IN: SAND, POORl.Y GRADED, 5-10% COARSE TO FINE GRAVEL, ROUNDED, . 
. COARSE SAND, GRAY. -

41 BLOWS /INCH: 5 .. 4 .. 7-t.-2-)/ 2-2-2 ... z- l- l /2-1-2-1-1-2 

NOTE: P'0R IOAijQ .-...V All) £_ STONE E. WEBSTER ENG. CORP. ,~~D -1 •~E IOIIINQ HO. I SNEET 
UllEII) N'll SEE SHEET I, SKETCH No. 12241-CSK-247B "f, 1- EOS-S '? Of 3 
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BORING NO. ~ 

SHEET 3 OF 3 

SITE lff,\\'f.R \'Al.!.H POWt:R !ffATION-l1NIT z. SHll'PINGPORT, PA, J.O. NO. 12241.00 

6:31.0 

" s -----

17 30-15-7 22 
(9") 

CP 

- =I= 18 60 
I" 
(O") 

60 y, -·-. 
-

50 - -

s 

-
·= -. -------------------------------------------. 
--

19 69-26-90 116 GP 
(14") 

zo 100 r 100 --
Y' 

SAMPLE DESCRIPTION 

SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE AND SHALE FRACMEHTS, 
FEW TO 1-1/2 IN MAXIMUM, WEATHERED, son, JG-40% COARSE TO FINE SAND, -
TRACE IRON STAINING, BROWN AND GRAY. -

NO RECOVERY, 

SIMILAR TO S-17, DARK GRAY SHALE AT BOTTON, son. 

~J,_;, SOFT, DARK CRAY, 

BOTTOM OF BORING AT 51 FT 3 IN 
ELEVATION 631, 75 

---------. ----. ---. ----. -. ----. -------. 
-----. . 
----. . 
-----

NOT£: l'0R IORNG - AHO_.#.. STONE 15, WEBSTER ENG. CORP. IAPPROIIED I D~T,E , ■ORNl NO. I SHEET 
L.EllEND N'0. SEE ~ I. "8. SKETCH No.1Z241-CSK-Z47C ~ ~,f,~,_ EOS·S 3 0#' 3 
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SITE BEAVER VALLEY POWER STATION"".'UNIT 2 J.O. N0. 12241 BORING N0. ~ 

COORDINATES N3848 £617l GRCiUND ELE't Ill 745 .1 SHEET ...1.. OF l 
' 

INCLINATION V£B,TJCAL BEARING INSPECTOR J.W. MCCOY 

DATE : START/ FINISH 6/8/82 I §/8/!2 CONTRACTOR / DRILLER EGER/ JARVIS 
NOT 

STATIC GROUNDWATER DEPTH / DATERECOltDEIXFTl / ~ DRILL RIG TYPE CME-45 

DEPTH TO BEDROa< 48.1 !••I "IOTAL DEPTH DRILLED 48.1 lfII 
METHODS: J-l/8 IN ROLLER BIT TO ADVAMCE HOLE, J IN O, D, SPLIT SPOON TO CU:AN OUT 1 4 tN t.D, 

DRH..LING SOL CASING, WATER, 

SAMPLING SOL 2 IN O. D. SPI.tt SPOOM 

DRILLING ROCK 
SPECIAL TESTING OR INSTIIUMENTATION 2 FT NORTON POROUS PIEZOHETER INSTALL!D WITH TIP AT EL 710, 1 

COMMENTS 

~i E - i i :,: ;= .. z! .. ii -~ .. ;: .. li:w tl R, .. . ; 8j SAMPLE DESCRIPTION jl:I .... ,.,. o"' .... " !!, s-► _, Zs I,. .. - .. 4 ., .. .. 
"' 

. 

745 ,1 0. s l l-J-3 • - TOPSOIL, SILT, LESS THAN 5% 'FINE SAND, l. S IN SANDSTONE FR.A.GHENT AT TIP, . . (6"} DAlK BROWN, . ·- . 
·'-- . - s 2 4--4-6 10 Cl SANDY CLAY, MODERATELY PLASTlC, STIFF, 12% COARSE TO FINE GRAVEL SIZED -. (18") SANDSTONE, SHAU AND COAL FRAGMENTS, ANG\,'LAR, 22% COARSE TO FINE SAND, . 
•'-- BROWN I MOTTLED WITH YELLOW BROWN AND GRAY, . _.__ . . s l 4-1-A 1S Cl SIMILAR TO S-2. . 

s- (18 1') -_.__ . -~ . . s 4 6-8-8 16 CL SIMILAR TO S-2, . . (lB") --.__ -
·'-- -. s ' 6-6-8 14 CL StKitJJl TO S-2. . 

I . (11") --
•'-- -

735.1 10 - ~ -. s 6 4-5-5 10 CL SILTY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL COARSE SAND AND COAL -. (18") -.__ FRAGMENTS , HOIST, BRM, -
CL/ SILTY CLAY, SLIGHTLY PLASTIC, 4% VERY FINE SAND, BROWN. -·- ML -- s 7 3-2-l / 

.__ 
(14") ML TOP 4 IN: SANDY SILT, NONPLASTIC TO StIC:HTLY PLASTIC, 15-20X FlNE SAND, -. WET, BRIJIN. . 

. CP MIDDLE 6 IN: SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED SANDSTONE A."lD SHALE--- 8 6•8•5 13 
F1ACll!NTS, 1 IN MAXIMUM, ANCU1.AR TO ROUNDED, 20-30% COARSE TO FINE SAND, _ 

• s 
(14") 

S-Sl NOMPUSTlC FlNES, BROIi!!, CRAY. -lS SP BOTTOM 4 IN: SILTY SAND, UNIFORM, FINE, 10-15! NONPLASTIC F!NES, BROWN. 

I. DATUII IS 11£AN SEA LEVEL UNDISTURBED SAMPLES 
2. ~OIIOUND WATIR LEVIL US•SHELIY TUii! BORING LOG 
ll. IILOWS REOUIIH!D TO DIIIYC UO-OSTERHRO .. z"O.D. SAMPLE SPOON e• OR 

"' OIITANCE SHOWN USINI BEAVER VALLEY POWER STATION UNIT•2 ... 140"- H-R FALLING ¥J'. 0 4. ( ) INCHU OF SAMPLE DUQUESNE LIGHT COMPANY z 
RCCOVERY, SHIPPINGPORT, PENNSYLVANIA ' '- STD. PENETRATION RESISTANCE 

Q ILOWS/rT. 
z II. UNIFIED SOIL CLASSIFICATION A STONE €. WEBSTER ENG. CORP. "' SYSTEM. • 7, SAMPLE TYP£1 

SKETCH No. 12241-GSK-248A 
Ill .., S•SPLIT IARREL SAMPLE ; APPROVED I DATE - NO. ISIUT -:J,J:,,.. .,,1,. .. i::os-6 1 o, l 
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BOIIIING NO. .!2!;L 

Sl!EET ,!_OF..!._ 

SITE BEAVER VALLEY POWER STATION-UNIT 2, SHlPPINCPORT • PA. J.O. NO. 1220.00 

gi : - V z! i z - "' "'"' e. -;s t t. Et c."' ~sf .. !!I 11 SAMPLE DESCRIPTION 
"' "' ,. ► ii •t ~ !; " !:; ;\ .. • i 
1> s • ·--- . 

. .,__ 
3-4.5 9 SP TOP 6 IN: SIMILAJl TO s-a, IOT'?<lf 4 IN. 

. 
s 9 . (17") SP BOTT<JI 11 IN: ~- COilSE TO nn, MOSnY MEDIUM TO nn. 7-H llOtffWTic• . nHEs. BROWN, CONTAINS OCCASIONAL POCr.ET OF SILTY CLAY. MODEJ.ATELY . -- ,wnc, IR(IIII. -. --- s 10 5-6-7 13 SP s~, POOlLY GRADED, 5-11 FINE GRAVEL, ROUNDED, MZDIUM TO nm 54\!ID, . 

. U:S") 1 S NONPLASTIC nwu, MOIST, IROWH. . 
-...... . 

,2,.1 20- ...... -. s 1 4-3-5 • SP TOP 2 lN: SIMil-U TO S-10. . 
. (1:S") ML IOTT(lK 13 IH: !!!::£, JIONPL.UTIC, TM.CE nm: GRAVEL SlZED SANDSTONE AND . _..__ COAL, SOME LENSES OF SANDY SILT, MOIST, IROWN. -·- . - s 2 4-li-9 15 lG. lli!,, NONPLASTIC, TtAC! FINE SAND, W!T 1 HOW'M, -. (18") --- . _..__ -. s 13 4-3-4 7 HL· LAYERED SILT AND SILTY nNE $AND 1 TRACE nNE GRAVEL SlZED ROCK FRAGMENTS , ,. 

25 -
(18") Sft NONPLASTIC FINES I WET I IROWII, --.,--. ...- cy,Y-CU,YEY SILT, SttCHnY TO HODER4T!l.Y PLASTIC, 

. 
. s 14 2-3-4 7 CL SILTY 1% WRY FINE -(18") S.lllD, IIM, 
- --- -.... 1S 2-2-2 • '" SILTY s~. UNtFOMLY GlW>ED, nNE, TRACE COARSE SAND, 20•25% NON!'WTlC -. (10") TO St.lGHnY PLASTIC FIRES, WIT, l&OWN • . . / 

...... Ill.OWN.• SP TOP 11 INi SARD, UNIFOllHLY CIADED, PINE·, 5 .. 71 NONPU.STIC FIKES, VET, 
GP IOTTCI( 7 uiTTANDY cu.vn. COAi.Si TO nNE. ANCULU TO IOUNDED, mt • 

715,1 JO- ..__ SAJIDSTONE l'liGltENTS TO 1. 5 IN, SCI!! COAL, 20•l0l COilSE TO FIii! S.lllD, 5l -s 16 3-7-.5 12 . (18") 
SLIGHTLY PLASTIC FINIS, TUC! IRON STAININC, IRM, ORANGE • . . ./ - . 

'" TOP 10 IN: SILTY SAIID, 5-lOl COW! TO FINE GRAVEL SIZED COAL l'L\CMENTS . 
TO 1 IN, FINE SAND, 15-20% NONPWTIC nNES , ·- GP• IOTT<II 8 IN: SANDY Glim, COARSE TO FINE GRAVEL, AlfGUW TO IOUNDED, FEW • - s 17 5-4-4 8 

GH S.lllDSTON! lL\GM!NTS TO 1 IN, 15•ZGf COWE TO FINE S.lllD, LESS THAii 5% -
·• 

(1811) NONPWTIC FINES, JR.OWN, . 
-- SP· SILTY SANJI, nNE, TRACE nNE GRAVEL AKD COAL FlAGMENTS, 10-15% IIONPWTIC : 

s 11 4-5-5 I/ SM FINES, SAJIDSTONE l'L\GNEIITS AT IOl'TCII, -. 
~ 35- (11") TOP 13 IN:SIMILil TO S-18. -
GP IOTT(lif 5 IN: §ANDY GRAVEL, COARSE TO FINE GRAVEL SIZEtl SANDSTONE AND SHALE., . ,__ FRAGMENTS TO 1 IN MAXIMUM, ANCUUI TO ROUNDED, lS-20% COARSE TO FINE -. s 19 7 .. 9 .. 11 19 SAND. TltAC! IRON STA IRING I IROWH I GRAY. IUCK. -

(11") 
/ 

.__ . SP GRAVELLY SAND, 25-35% COARSE TO FINE cum SIZED SANDSTONE SKALE AND 
. 

COAL, ANGtJt.All TO ROUNDED, MEDltDt TO FINE SAND, 5-101 NONPLASTIC FINES, -. .. 20 49-81 !! TRACE UON, IROWN, GRAY, . . ..__ 2" 2 ~ - . 
GP TOP 13 IN: SANDY Glt.AVEL, COARSE TO FINE, IOUNDED, SCME BROKER SANDSTONE . . s 21 26-34-17 S1 

AHO SHALE, _20-30% CO.USE TO FINE SAN!), LESS TlWf 5% NCllPLASTIC FINES, tuct. 
(18") COAL, IROWN, GRAY, ORANGE BROWN, 

70S,1 40- GP ~ , IN: ~ IRM SANDSTONE FlAGKENTS TO 1,5 IN,SA$'L'!II COBIL!. -. - GRAY, . 
-- -. s 22 20-16-103 119 GM TOP 12 IN: SILTY GRAVEL, COAJlSE TO FINE GRAVEL, MOSTLY COARSE TO 1 IN, . . (11") ANGULil, ZS-30% COARSE TO FINE SAHD, U-20% St.IGHTLY PLASTIC nNES, WET, . 

IROWN, - ,__ GP BOTTOM 6 IN: SANDSTONE 1'lAGMENTS I SAMPLED COIIL!, -
BLCIWS/INOI: 3-3-2-4-4-4 /2-2-l-2-3-6/S-4-30-J4-18-12 . 

. ....... ...... . 

. s " 33-107-33 140 GP SAJrfDY GRAVEL, COARSE TO nME GRAVEL SIZED SANDSTONE f'RAGNENTS 1 SCI(£ COAL, • .. · - (11") 1.S IN MAXIHllN, 20-25% COARSE TO MEDIUM SAND, 5-lOZ Sl.lGHnY Pl-'STIC -FINES, Ta.ACE MICA, Ta.ACE IRON STAINS, lllOWN, GRAY, ORANGE, 

IOTE: 1'011 1011111 II.IIIIMY AND £ STONE E, WEBSTER ENG. CORP. I """'IIO\/£D I DATE I BORING NO. I 1Ht£T 

UIIEII) ~ ·- IHUT l 
SKETCH No. 12241 •CSK-2'8> :l!!,# •/,,6a. EOS-6 2 OP' 3 
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BORING NO. £OS-' 

,HEET J OF J 

SITE _;;';;':;.' V:.:'::· '_;_":;:'::·'·:;;'.;.Y ..:'..;";;;;:.•'"::...:':::';;' T.;.•:.:' "::"---:.''"::'_;T...;_2 ;_• ..:'--"-'-"-'-"-"_,o_,_,_;•-"-·------- J.O. NO. _,_,,_,_,_._oo ______ _ 

:j 
z= g-.... 
''d a:: 

•' 

t-
:,: - ... .... ii!~ .... ... ... ,. .. 
0 !: ::I'" 

'' . s . 

e ~ ... c 
ii! "' 0 

sl u, Cr 
~o, :I i .J f;I 
II C 

24 ]& .. 28-41 
(13") 

•---· L . 

- $ 
z!!! ... i; SAMPLE DESCRIPTION I .. .. 
69 CP SIMILAR. TO S--22, TOP. 

- S 25 21~71-103 174 CP TOP 5 IN: StMJLAR TO S-22, TOP • 
., 15" W, MIDDLE 2 IN: SANDSTONE F'RACMENTS , SOFT, CRAY. 
• ( 11 ") BOTTOM 4 IN: COAL FR.ACMENTS , 

. . -. . . . 
-. 
--. -. 
. 
. ---. . -. . . . -.. . . . -. . . . --. . . ------. 
-. 

BOTTOM OF BO~INC AT 48 .1 " 
ELEVATION &97 .0 FT 

NOTE: !'QR IORNG IRMIARY AND 
I.SlEJll N'Q 11B SH!:ET I. 

~ STONE E. WEBSTER ENG. CORP, ,APPIIOV£0 I PtTE 
.asKETCH No, l224l-CSK•248C ~# -,1:,, .... 90RIIG NO, I SHUT 

EOS-6 3 OF 3 

-. . 
. 
. . . . -. 
. 
-. ---------
-----
----.. 
--
--. 
-------. -. 
. --. . . 
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RIMI l•l-0 

PIEZOMETER INSTALLATION REPORT 
STONE S WEBSTER ENGINEERING CORP. 
sm: 
Beaver Valley Power Station-Unit 2 

l'CZOMETE" NO, 
P-EOS-6 

J.O.NO. 
12241 

DATE 6-9-82 DFIILl..£FI Eger/Jarvis INSPE:CTOR J, W, McCoy 

N3848 E6173 745.1 Ft C00A01NATES ______ ______ GA0UN0 El.EV. ________ _ 

INSTALLED IN BORING_E_o_s-_6 ___ _ ELEV. TOP OF LEADS. __ 7_4_6_. 9 ..... f ... t ___ _ 

RIG 8 CFIEW TIME __ 5 .... h_o_u_rs ___ _ 

DETAILED INSTAU.ATION 
DESCFIIPTION : 

Hole cleaned to 48,2 it, 
Filled with sand to 35.0 ft f 
(Bottom of drill casing). 
Install Norton porous tube piezometer 
centering spider approximately 
4.5 ft above piezometer tip. 
Sand placed to 30£t-3 in. 
Bentonite pellets placed to 29 ft-4 in. 
Difficulty when pulling casing - had 
to hold piezometer down since it 
tended to pull out with casing. 
Sand to ground surface. 
Guard pipe grouted in place. 

DESCRIPTION OF PIE2CMETER TIP 
ANO STANO PIPE ASS£M9LY 

2 ft Norton porous tube. 
Approximately 35 ft-3/4 in I,D. 
PVC riser pipe with centering 
spider, 

OES':RIPTION OF SOIL AT TIP 
ELEVATION: 

Sand and gravel 
NOTE: Piezometer appears clogged with silt, 

Probe to 31.75 ft from top of casing. 
Abandon piezometer, 8/11/82 

Sand 

48 •. 2' 

Sand 

NOTE : SKETCH IN AU. COMPONENTS PERTINENT TO THE INSTALLATION 
WITH APPUCA8L£ DIMENSIONS EG : FILTER SAND , SEALS, GROUT, CASING, ETC. 
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BORING NO. EOS-7 
SITE BEAVER VALLEY POWER STATION-UNIT Z J.O. II). 12241 ---
COOROINATES NJ§U E6140 GRCUID ELEIL (I) 759. 9 SHEET...LOF_L_ 

INCL.IIATION VERIIS.:\lii BEARING •• INSPECTOR JW McCOY 

DATE : START/ FINISH t.11.IR, I 6/3/82 CONTRACTOR / DRILLER ECER./ JARVIS 

STATIC GROUNDWATER DEPTH /0ATENOT REc'W,f,-=--- DAILL RIG TYPE CME 45 

DEPTH TO SEDIIOCK 44,5 1m TOTAL DEPTH DRILLED 
45, 0 

l"I 
METHOOS: 

DRILLING SOL l 1£8 If! toLLER BIT TO ADVANCE HOLE 1 l IN 0.0. SPLIT SPOON TO CLEAN OUT 

SAMPLING SOL 2 IN O,D, SPLIT SPOON 

DRILLING ROCK 
SPECl4L TESTING OR INSTRUMENTATION 2 n POROUS STONE PIEZOHETER, INSTALLED YITH TIP AT EL. 716.9 

COMMENTS BORINC ADVANt:En ·WITHOUT YATER. DID NOT ENCOUHTEll AN'l CI\OU'NO\IAT!R. 

z; t" - i z: i : ;= .. .... .. 
2;: Ii:"' ii! Ir E"' -5 ► Li ;1:1 ;I ~ ' .. SAMPLE DESCRIPTION .... .. ► .. w ., '► .... " !!, :I .. .~§ .J- .. .. a: 

759. 9 0 - s 1 4-7-9 16 -- ~. SLAG AND SILTY GRAVEL, COARSE T.O FINE, TR.ACE ROOTS AND IRON STAINS,_ - (S") GRAY. -~ -........ -- s 2 4-7-6 13 ML GJ.AVELLY SILT, SLIGHTLY PLASTIC, 10-15% COARSE TO FINE GRAVEl SIZED -- (11"') W!ATHEUD SANDSTONE AND SHAU, ROUNDED TO SUBANGULAR, 15-20% COARSE --- TO FINE SAND, SOME ROOTS SLIGHTLY MOIST. GRAY. --- :t/._ TOP 8 IN~ GRAYJLLY SILT-GRAVELLY CLAY, SLIGHTLY TO MODERATELY PLASTIC, -- s 3 6-5-6 11 
20-30% COARSE TO FINE GRAVEL, SOME WOOD FRAGMENTS, GRAY AND BROWN, -

5 - (18") - BOTTOM 10: CQ,\L AND SHALE FRAGMENTS, WIDELY GRADED, COARSE TO FINE -........ GRAVEL AND SAND SIZED. nv.GMENTS, TR.ACE IRON STAINING. -. ,_. -. SILTY CLAY, SLIGHTt.Y TO tlODERATELY PLASTIC, STIFF, CONTAINS n;w LAYERS -. s 4 7-6-5 11 CL OF COAL FRAGMENTS AND SANDSTONE FRAGMENTS TO l. 5 IN MAXIMUM, FEW RED 

- - (16") SHALE FRAGEMEKTS 1 7-10% COARSE TO f'INE SAND, VERY SLIGHTLY MOIST, BROWN • .: 

-- -. s s 4-7-6 ll Cl. SIMILAR TO S-4, 110TTL!D BROWM AND ORANGE, -. (16") --- -
749.9 10 - - -- s 6 )-5-8 13 CL SIHII.All TO S-4, CONTAINED 1 IN THICK LAYER OF SUTY CLAY WITHOUT COARSE -- (13") FRACTION I MOTTLED GRAY AND BROWN. --- --- -- s ' 7-8-8 16 

SANDY CLAY, SLIGHTLY PLASTIC, STIFF, OCCASIONAL FtnE GRAVEL SIZED -CL SANDSTONE PARTICLE, 15-20% COAR.SE TO FINE SAND, SOME MINOR. IR.ON - (16") STAINING, SLIGfflY MOIST, BROWN. --- --- -- s 8 4-7-7 14 Cl. SANDY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, 10-15% FINE GRAVEL -15 ( 13") TO 3/4 IN MAXIMUM, ANGULAR, 15-20% COARSE TO FINE SA.'fD, BROWN. 

I. DATUM IS MEAN SEA LEVEL UNDISTURBED SAMPLES z. ~GROUNO WATER LEVEL US•SHELBY TUBE BORING LOG 
5. BLOWS IIEQUIRED TO DIIIVE UO-OSTERIERO .. Z-0.0. SAlll'I.£ SPOON t" OIi .. SAMPLE CONTAINS PIECES or 

Ill DISTANCE SHOWN USING SANDSTONE 1, 5 IN DtAK!TEll BEAVER VALLEY POWER STATION UNIT•2 .. l40"--R FALLING 50". 0 4. ( ) INCHES Of SAMPLE 
AND 1/8 IN THICK, INDICATING DUQUESNE LIGHT COMPANY z SAMPLER PENETRATED COBBLE 

RECOVERY, Oil BOULDER. TYPICAL OF SHIPPINGPORT, PENNSYLVANIA ' ,. STD. PENETRATION RESISTANCE THIS MATERIAL. 
Cl BLOWS/FT. z 8. UNIFIED SOIL CLASSIFICATION £ STONE & WEBSTER ENG. CORP. Ill SYSTEM. ... 7. 54MPLE TYPE• SKETCH No.,-.-··-------,-
Ill 
..J S•SPLIT BARREL SAMPLE APPffllVED I DATE - NO. 'SHEET 

~ ,,,,:,1 ... EOS-7 I Of 2 
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BOIIING NO. •0 •-7 

SH~~T 2 OF 2 

SITE _:•::•;:":.:·•::•:...:'' "'-::;:L::'.:.' _;•;;;ow:::•::.• ..;•:.:r.:.•.:.T:..l o::•:..-.:"::.":..' T:...:'.:.• .;'::";;;'.:.•:..• :..'"_o_•_o_• r_,:....•-•-· ____ _ J.O. NO . ....:1.:.2_,._1_._00 ______ _ 

7)9. 9 

729.9 

719.9 

!:. 
z- ., ..... .. ,. .... ..... r"'·'"' s r; 11 

C .,_ C~ .. .. z Q.!!: 

15 .-L ----• s . 
----. . 

20--
- s . 
. 

- s ··-
-• s 

25 -~ 

-
- s --
-
- s ----

30 - S -----

9 6-6-6 12 ct 
(14") 

"'_:_ 
10 19-17-12 29 GP 

(7"1 ,_ 
U 4-lS-17 32 SP 

(l4") 

"_:_ 12 99-10-8 18. SP 
(10") CP 

'--
13 9-59•26 85 GP 

(10") 

" ... 14 6-7-10 17 Q 
(14") 

ML 

'-----15 9-9-11 20 GP 
(12") 

16 8-9-8 17 GP 
(12") 

- S 17 7-14-14 28 GP 
- (12") 
·•---• s -

lS----• s . --___ 
- s . ----

40 - S ----~ --- s .---
45 .. S 

18 12-14-11 25 CP 
(14") 

19 10·9-ll ZZ SP 
( 12") 

SP 
20 4-7-25 32 SP 

(14") 
GP 

21 32•24-24 48 GP 
( 14") 

22 100/5" ~ SP 

23 t.7-22-30 52 
(17") 

24 27-13S 
(O"l 

135 
F'" 

SAMPLE DESCRIPTION 

TOP 10 IN: SILTY (LAY, SLIGHnY TO MODERATELY PLASTIC, STIFF, 15-20% 
COARSE TO FIWE GRAVEL S lZED SANDSTONE: AND SHALE FUCMINTS TO 1. 5 IN 

. 
.. .. .. 

HAXI!'t'L'M, FEW COAL FRAGMENTS, ORANGE, HOWN AND GRAY. _ 
1IOTTOM to IN: SILTY CLAY, MEDIUM STIFF, MODERATELY PLASTIC 1 TRACE FINE• 
SAND, HOIST, BROWN, (SIMILAR TO A!IOVE BUT WITHOUT COARSE FRACTION), 

S>..-:DY GRAVEL, POORLY GRADED, COAJlSE GRAVEL SIZED SA.'iOSTONE FRAGMENTS, 
MOS!tY 1.S IN, 20-2S% COARSE TO FINE SAND, MOSTLY COARSE TO MEDIUM, 
S% N'ONPLASTIC FINES. BROWN. (CONTAINED LAYER OF son CLAYEY SILT AT 
TOP OF SAMPLE). (SEJ! NOTE 8). 

TOP 10 IN: SILTY SAND, SLIGHTLY PLASTIC, 15-20% COARSE TO FINE GRAVEL 
SIZED SANDSTONE AND SHALE FRAGHENTS 1 FEW TO l IN MAXIMUM, A,NGIJLAl, 

-.. -
---

1.5-20% SLIGHTLY PLASTIC FUU!;S 1 TRACE COAL, HOWN, • 
BOTTOM 4: _SANDY GRA\'EL, COARSE TO FINE GRAVEL SIZED SANDSTONE f'RAGKENTS, • 
30-40% COARSE TO FINE SAND, !i:: NONPLASTIC FINES, LIGHT GRAY, _ 
TOP .5 IN: SIMILAR TO S-11 1 TOP. -BOTTm-: S IN: SANDY GRAVEL, COARSE TO FINE GRA\"EL SIZED SANDSTONt 
FRAC?i!STS TO i TS MAXIMUM, 20-30% COARSE TO FI~E SAND, 5% NONPLASTTC -
FI~'ES, TAN. (SAMPLED COBBLE?), • 
LA\"ERED SANDY GRAVEL AND SANDY CLAYEY SILT, SANDY GRAVEL, COARSE TO FINE -
CRA\'EL SIZED SA...-DSTONE FRAGMENTS TO 1,5 IN 1 ANGULAR, 30-40% COARSE TO _ 
FINE SAND, LESS THAN 5% NONPLASTIC FINES I TAN (SAMPLED COHLE), 
CLA\"EY SILT, SLIGHTLY TO HODERATELY PLASTIC, son 1 10-1~% COARSE TO TINE -
GRAVEL, ANGL'LAR, BROWN, -
TOP 6 U.: SANDY GRAVEL, COAASE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1, S -
lN MAXIML'M, 20-251 COARSE TO FINE SAND, LIGHT GRAY, -
BOTTOM 8 IN: GII.A\.'ELLY SILT, SLIGHTLY PLASTIC, 12-15% COARSE TO FINE _ 
CRAV'E:L SIZED SANDSTONE, SHALE AND COAL nAGMENTS, l.S IN n.AGMENT AT TIP,• 
LESS THA."1 5% FINE SAND, TR.ACE IRON STAINS, BROWN. 
SA.\'DY GRAVEL, WIDELY GRADED, COARSE TO FINE CRAV!L, HOSTLY COARSE ·To 1 IN,-
AXG11.AR TO SUBROUNDED SAJIIDSTONE, 201 CO>JtSE TO FINE SAND, 15-201 • 
NO~SLIGHTlY PLASTIC FINES, BROWN. --SIMILAR TO S-15. ---
SIMILAR TO s-1s, SAHPLED COBBLE, ,SOHE FRAGMENTS ROUGHLY THE DlANETER OF -
SAMPLER. -
SLO\lS/IflCH: l-l-l-l-l-2/1-1-2-1-4-.5/4-l-3-2-2-2 --SAND\' CRAVEL, COAJlSE TO FINE GRAVEL SIZED SANDSTONE FRAGMENTS TO 
MA.XIMIJM, lS-201 COAR.SE TO fINE SAND, ,: NONPLASTIC FINES, CRAY. 
POCKETS OF SILTY FINE SAND, BROWN. 

l, 5 IN _ 
SOME -

,LOIIS/INC11, 2-1-2-l-2-2 / l-l-l-l•l-2 / 2-2-2·2·2-l --GRAVELLY SAND, 15-25·% COARSE TO F1NE. GRAVEL, ANGlJLAR TO ROUNDED, FEW _ 
SANDSTONt FRAGMENTS TO 1.S IN, FINE SAND, LESS THAN S% NONPUSTIC FlNES, _ 
BROl.'t.. 
BLO\IS /U.CH: 2-1-2- 1-2-2 / 1-2-1-2-2- l /2-1-2-4-2-2 

TOP 3 IN: SAND, UNIFORM, FINt·, LESS THAN ,1 NONPLASTIC FINES. JRO\r,,'N, 
MIDDLE 10 iN:SAND, UNIFORH 1 ME:DIUl'I TO FINE 1 TRACE FlNE GRAVEL, COAL 
FllAGMtNTS, IRON STAlNlNG. 11ROWN, 
BOTTOM 1 IN: SANDSTONE FRAGMENTS. 

SANDY GRAVEL 1 COARSE TO FINE GRAVEL SIZED SANDSTONE ANt' SKALE FR.AGME.''HS 
TO l. 5 IS MAXIMUM, 20-2.5% COARSE TO FINE SAND, USS .THAN 5% NONPLASTIC 
FINES, TRACE COAL AND IRON STAINING, LIGHT GRAY AND BROWN, SANDSTONE 
FRAGMENT AT TlP. BLOWS/INCH: 3-,-3-S-4-10/6-3-4-5•3-)/3-4-)-4-5-S 

GRAVELLY SAND, POORLY GRADED, 15-201 CO.US£ TO FINE GRAVEL TO l IN 
MAXIMt'M. ANGL'LAR, COARSE TO FINE SAND, MOSTL\' MEDil~ TO Ft~E, 10-12: 
NO~ TO SLJGHTL\' PLASTIC FINES, 1101ST, 8Rm.'N. 
SA.~D\' GR.AVtL, SIMILAR TO S-15, AT 7 IN. h.OH TOP - 2 IN. THICK SEAN OF 
FINE SAND, 15-20:t: NONPLASTIC FINES, HOIST, BROWN. 

REFUSAL/NO RECOVER\'. END Of BORING AT 4 S n. EL. 714, 9 

----------------
NOU: fOII IOIIM - AM) 

UUEll)lf'Ul[E-[TI. 
.#.. STONE L WEBSTER ENG. CORP. I APPROVt:o I 9,n 

.et. SKETCH No.12241-CSK-249B ,~ 9AA'?.--
■ORNG 110. I s•tn 

_, A OF -
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PIEZOMETER INSTALLATIO~ REPORT 
STONE a WEBSTER ENGINEERING CORP. 
SITE 
Beaver Valley Power Station-Unit 2 

PtCZClolltl'tR NO. 
P-EOS-7 
J.0.NO. 
12241 

DATE 6-9-62 DAILL.ER Eger/ Jarvis INSPE'.CTOA J. W. McCoy 

N3812 E6140 7 5 9. 9 Ft COORDINATES ____________ GRX.INO EL£\/. ________ _ 

INSTALLED IN BORING-=E ... os_-,..a7 ___ _ 

RIG II CREW TIME __ 4_h_o_u_,r.,s __ ...__ 

DETAILED INSTAu.ATION 
DESCRIPTION : 

Role cleaned to 45.0 ft. 
Sand placed to 43 ft. 
Porous stone SOILTEST piezometer 
placed with centering spider 
4ft above tip, 
Sand placed to 39.0 ft. 
Bentonite seal between 39,0 
and 36 ft-11 in. 
Sand to approximately ground 
surface. 
Guard pipe grouted in place, 

DESCRIPTION OF PIE2DMETER TIP 
AND STAND PIPE ASSEMBLY 

2 ft section Norton porous tube. 
Approximately 43 ft-3/4 in PVC 
riser pipe with centering spider, 

OESCRIPTJON OF SOIL AT TIP 
ELEVATION: 

Sandy gravel - rock at 45,0 ft. 

Y 761,65 ft ELEV. ,OP OF LEADS. ________ _ 

Sand 

36 1 11'' 
Bento it 45' 

NOTE : SKETCH IN ALL COMPONENTS PERTINENT TO THE INSTALLATION 
WITH APPUCABLE DIMENSIONS EG : FILTER SAND I SEALS I GROUT, CASING, ETC. 
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SITE DEAVER VAJ.Ji:EY POWER STATION-UNIT 2 J.0. NO. 12241 
BORING NO. ~ 

COORDINATES N3814.6 E6136.2 8RCUI) ELEII (II 759.6 n. SHEET ....LOF 2 

INCLtlATION VER.TU;iW BEARING •• INSPECTOR J.W. McCOY 

DATE : START I FINISH 6/3/82 I 6/3£82 CONTRACTOR / DRILLER EGER/JARVIS 

STATIC GROUNOWATEII DEPTH/DATE NA ' '"'- DRILL RIG TYPI!: CME 45 

DEPTH TO BEDROCK NA IU) TOTAL DEPTH DRILLED 24.5 ltil 
METHODS: 

DRILLING SOL 3 1/8 IN 0,D, ROLt.U BIT TO ADVANCE HOLE 1 ~ IN O I D. SPLlI SPQQ?! ]:g Cl £All imI 
SAMPLING SOL 2 IN 0.D. SPLIT SPOON AND l IN 0.D, SHELBY I!l!! 

DRILLING IIOCIC 
SPECIAL TESTING OR INSTRUMENTATION 2 n NORTON POROUS PI:tiz;Q!:i;TER 1HT6L1!il:!: 1113 IIP AI ll zu J 

COMMENTS DR.IUED 5 FT NORTHWEST OF !OS-7 

~1 :I:;: t ;; i zi! i .. .. & ..,.~r. Li - .. ti: .. II!~ f! i~ .... ,. ,. 5 .... ij I,. SAMPLE DESCRIPTION .... Q!!, :I .. iii :s .. - ., .. .. 
0: 

759.6 0 • . . -. -. NO SAMPLES TO 7 Fl'. -- -- . - . . -. -
5 - -- _, 
- -. --- . - -. us l (lS") -. -.,__ -. -749.6 10 - us 2 (25. 5") -. -_,__ -• s l 10-7-6 13 CL/ SANDY CLAY-SANDY SILT, SLIGHTLY PLASTIC. STIFF, 20-25% COARSE TO FINE -. ( 13") ML SAND, 10% FINE GRAVEL TO 1/4 IN, HOLST, BROWN, --- --~ . 
• s 2 5-7-7 14 CL SAffpY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, 10% FINE GR.AVEL, -. (10") =~ONA!. COARSE GRAVEL TO l IN, 20'% COAR.SE TO FINE SAND, HOIST, -·- -l 5 

I. DATUII IS IIEAN SEA LEVEL UNDISTURBED SAMPLES 
2. ,i.GROUNO WATER LEVEL US•IHELBY TUK BORING LOG 
:S. ILOWS 11£0UIRED TO DIIIYE UO•OSTERBEAG .. 2"o.D. SAIIPLE - a• 1111 

"' DISTANCE SHOWN USING BEAVER VALLEY POWER STATION UNIT•2 .. 1401b. HAMMIR FALLING !O~ 0 4, ( } INCHES OF SAMPLE DUQUESNE L.IGHT COMPANY z 
RECOVERY. SHIPPINGPORT, PENNSYLVANIA ... S. STD. PENETRATION RESISTANCE 

Q BLOWS/FT, 
z 6. UNIFIED SOIL CLASSIFICATION £ STONE & WEBSTER ENG. CORP. "' SYSTEM. 

" 7. SAMPLE TYPE• SKETCH No. l224l-CSK-250A 

"' S-SPLIT BARREL SAMPLE - APPIIOY£0 I DATE - NO. llttlET .. -=/I -,/,/4 .... E0S-7A I Of 2 



 BVPS-2 UFSAR Rev. 0 

2.5E-56 

 

 

. 

BORING NO. ~ 

SHEET 2 OF 2 

SITE ...!':.":.v:,:t::•~v •:::L::L;:E,:.Y_;P~OW::;E;:.•_;•:;t::•~T.:.I o::•.:.-.;;";:.".:.IT.:..;;':.:•-'::".:.'~'.:.'.:.' NC;;;.;P.;O.;;RT.:.:.· .;'.:.'.:.· ____ _ J.O. NO. _12_2_,_1_.0Q _____ _ 

:I E 
I Z"' ,.- ;!f .... g- .... ii .. .. .... 

:§·::I .... !I ► a!:: Q!:; :I .. :I l 

IS • s 3 5-6-9 . 
. '--- (lJ',') 

-~ - s ' 4-6-6 - (16") -~ . '---. s s ll-l5-l4 
7)9. 6 ZO- (13") 

•'---. '---. s 6 20-20-8 . (18") - '----~ - s 7 8-11-18 . (ll") ----. . . ---. . --. . . -
·• . . . -. . 
-. -. 
-- I 

. -. . . 
--. . 
-. 

NlT£: fOR IORfjG - NIIJ 
L£GEICJN'0. SU SHUT l 

SAMPLE DESCRIPTION 

lS CL SIMII.All TO S-2, 20- 30% COARSE TO FINE GRAVEL 1'0 1 IN. 

12 CL TOP lJ IN: SILTY CLAY, MODtRATELY PLASTIC, MEDIUN STIFF, HOTTLED GRAY 
A.'i'D BROWN, 

m. BOTTOM J lNl !fil, LOOSE, TRACE FINE SAND, WET, BROWN, 

" GP ~A,>J1Y GRAVEL, WEATiiERE.D SANDSTONE FRAGMENTS TO l IN HAXIMUM, 25-30% 
COARSE TO FINE SANO, HOSTLY MEOIUM FINE, S-10% NOMl'LASTIC FINES, TRACE 
COAL AND IaON STAINING, BROWN AND GRAY, 

28 GP GRAVEL, COAR.SE GRAVEL SIZED SANDSTONE FRAGMENTS TO 1. 5 IN MAXIMUM, 
LICHT GRAY. CONTAINS POCKETS OF SANDY SILT, lO•lS% FINE SA.'1D, VERY 
MOIST, BROWN. 

29 GP SIMILAR TO S-6. 

BOTTOM OF BOUNG AT 24. S FT 
ELEVATION 73S.l FT 

~ STONE e. WEBSTER ENG. CORP. I APPIIOY£0 I .a SKETCH N0, 122'1·GSK·250B :Jri>t,I 
10111«1 NO. I SHEET 

EOS-7A Z o, ;:, 

-. . . -. 
-. . -. 
. ., . --. . . ---. . -. -. . -. 
' . . -. 
--. --. 
-----. 
-. 
. . 
-. 
. . . 
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PIEZOMETER INSTALLATION REPORT 
ST.ONE 8 WEBSTER ENGINEERING CORP. 
sm: 

Beaver Valley Power Station-Unit 2 

1'1C0111CTE" NO. 
P-EOS-7A 

~.O.NO. 
12241 

OATE 6-10-82 OAIU-ER __ E~g-er,.;/_J_a_r_v_i_s __ INSPECTOR J. W, McCoy 

N3814.6 E6136.2 759.6 ft COORDINATES ____________ GROUN0 ELEV. ________ _ 

INSTALLED IN BORING EOS-7A ELEV. TOP OF L.EAOS. _1_6_1_._35_f_t ____ _ 

RIG a CREW TIME Approximately 3 hours 

DETAILED INSTALLATION 
DESCRIPTION : 

Hole cleaned to 24.0 ft. 
Sand placed to 21.5 ft. 
Norton porous tube piezometer 
with centering spider 4 ft 
above tip installed. 
Sand placed to 17.5 ft. 
Bentonite seal 17.S to 16.0 ft. 
Sand to near ground surface. 
Guard pipe grouted in place. 

DESCRIPTION OF PIE2DMETER TIP 
ANO STANO PIPE ASSEMBLY 

2 ft section Norton porous tube. 
Approximately 21.S ft-3/4 in I.D. 
PVC riser pipe with centering 
spider. 

OESCRIPTlON OF SOIL AT TIP 
ELEVATION: 

Broken sandstone fragments with 
sandy silt. 

Sand 

24' 

Sand 2 '6" 

NOTE : SKETCH IN AU. COMPONENTS PERTINENT TO THE INSTALLATION 
WITH APPLICABLE DIMENSIONS EG : FILTER SANO, SEALS, GROUT, CASING, ETC. 
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SITE BEAVER VALLEY PCJ'J£R STATION-UNIT 2 J.0. NO. ~lZ"'"''-'-1 __ 
GROUND ELE1L (II -'-"-·-' __ 

BORING NO. ~ 

M3944 £6185. SHEET .J.. 01' l 
COOADINATES 

INCUU.TION VERTICAL BEARING ---•-•---- INSPECTOR ---"'' ·;;;•.:.· ..:;H;;;CC;.OY;.;... _____ _ 

DAT£; START/FINISH 1:.~ / .~20/82 CONTRACTOR /DRILLER ECEI ORILLINC/JAIIVIS 

STATIC ClflOUNDWATER DEPTH/ OATE!"'CORDEDl,P I --- DRILL RIG TYPE _OIE=-•~l -----
DEPTH TO BEDROCK sz.o (fTI 1'0TAL DEPTH DRILL£D 52 ·0 (Ul 

lilt:THOOS: 

DRILLING SOL 
SAMPLING SOL 
DRILLING ROCK 

l-l/8 IN ROLLER BIT, 3-1/4 IN I.D. CASING DULLING MUD 

2,0 UI O,D, SPLIT SPOON 

SPECIAL TESTING OR INSTRUMENTATION NONE 

COMMENTS-L~OS~T~•~•~IL~L~I.;.NC:....:FL.:;:,UI~D;.;;AI:....:l.;.S~.O;..;;Alll>;;;.~4~0.~0;..;.FT;;.. ____________________ _ 

-~ e - ~ ; 
% .= .. 

z !! ox .. .... -3 ► ii - .. Ii: .. ,r [ .. i ti ~ ' .. . ; SAMPLE DESCRIPTION .... a I " .. .... " ~ ;i .. i:li • :8 ... - .. .. .. .. . 

,.,z, 7 u _ S 1 .:-5-3 
(14") 

o ~'"'SH SANDY SILT, DENSE, SLIGHTLY HOIST, Ftw SANDSTONE FRAGMENTS AND ROOTS, .. 
GRADING TO SILTY SAND, TRACE FINE GRAVEL, 30-40% MONPLASTtC FINES, BROWN, .. . 

-. ------ -5 2 . 4-4-6 
(18") 

10 ML SILT, NONPt.ASTIC TO SLICRTLY PLASTIC, 0-5% FlNE SAND, TllACE. ORGANICS, • 
Fiw"SHALL SAND SEAMS, t.lET, BROWN, . --. 

----,----
• s ' 3-4-S 

(16") 
9 ML TOP 13 IN: SJMIW TO ABOVE· -

722. 7 

. 

. ----. --• S 4 . --. 
10:s s 

-·----
- s -. ---

IS • 

4-4-4 
(16") 

l-3-4 
(14") 

6-4-3 
(18") 

I. DATUM IS MEAN SEA LEVEL 
2. -i,GIIOUIID WATER LEVEL 
ll. BLOWS Rf:QUIRED TO 0111V£ 

o, 2°'0.D. SAMPLE SPOON I" OIi 
W DISTANCE SHOWN USING 
,- 140"--R FALLING 30". i 4. ( ) INCHES OF SAMPLE 

RECOVERY. 
' 5. STD. PENETRATION RESISTANCE 
O BLOWS/FT. 
Z 6. UNIFIED SOIL CLASSIFICATION 
W SYSTEM. 
: 7. SAMPLE TYPE• 
..J S-SPLIT BARREL SAMPLE 

SP BOTTOM 3 IM: ~. FINI, FEW nNE GRAVEL AND WEATHERED SANDSTONE 
FRACKEMTS TO O, S IN, 0-.5% NONPU.STIC FINES • BROWN • -

SP 

HL 

SP 

SP 

cw 

TOP 13 IN: SAND, COJ.RSE TO FINE, MOSTLY COAllSE TO MEDIUM, 2-5% FINE 
cJU.VEL, 0-Si"'ioNPU.STIC FINES, BROWN. 
BOTT(I( 3 IN: stt.T NONPWTIC TO SUGHTLY PUSTIC. BROWN. 
BL..,./INCR, l-1·1'2-1/2/ /l-l/2•1/2-l//l/2-1/2-1-1 

-------
TOP 4 IN: SJJIX SAND, FINE, TRACE COARSE-MEDIUM SAND, 15-20%. NONPLASTIC : 
FINES, ·MOIST, BROWN. 
BOTTON 10 IN: SAND, COARSE TO FINE, MOSTLY COARSE TO MEDIUM, TRACE FINE 
GRAVEL, 5% NONPI:l:frIC FINES, MOIST, BRCMN. 
BLOWS/INCH: l•l/2·1/3//1/2-1/2·1/2/ /1-1/2-1/2-1 

----GR.AVEt.1.Y SJ.ND, UELL CJUJl£D, 20-30% COARSE TO FIN£ GRAVEL, MOSTLY MEDIUM .. 
TO FINE, SU!ANGULAR TO ROUNDED. COARSE TO FINE SAND, TIACE NONPUSTIC 
FINES , TR.ACE COAL• BROWN. .. 
BLOWS/INCH: 1-l-l-l-l-l//4//1/2-1/2-1/2 • 

UNDISTURBED SAMPLES 
US•SHELIY TUBE 
UO·OSTERHRG 

-
BORING LOG 

BEAVER VALLEY POWER STATION UNIT•2 
DUQUESNE LIGHT COMPANY 

SHIPPINGPORT, PENNSYLVANIA 

• STONE f. WEBSTER ENG. COAP. 
~ SKETCH No. 12241-GSK-251A 

Al'PROVED I DATE - ND. ISHUT 
":UJ> II 1/,~ EOs-9 I 0~ , 
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BORING NO. EOs-9 

SHEET2 OF 3 

SITE ....::'::'':::".::'::.'..:V:;;A:;LL::E:,:Y_P:.:°";:".:":....:'..:.T;;.AT:.:1..:.0;;.N-..:U;;.N..:.lT:....:2..:.•..:'::"c.l:.:PP..:I ... NG_P_o_,_r'-, _._,_. ---- J.O. NO. ....;.12:.:2 ... ,_1_.o_o ___ ...... __ 

112. 7 

702. 7 

692. 7 

=-.... .. ,. ...... a::; 

" . . s 

- ,__ -- .--. --. ,. - "T -. --. - -. s 
. ·----2l • ,__ 
. s . -~ . -'--s . . 
. 

30 -
,__ . s -

. -~ 
·• 5 -
. 

35 - n--. 
·>--. - >--s . . --. ,. -"T --_,__ 
. - -. s 
. 
• 1--

45 . 

7 4-)-3 6 
(18") 

8 9-11-10 21 
(18") 

9 4-3-2 l 
(16"") 

10 9-10-13 23 
(16") 

11 27-17-13 30 
(12") 

12 5-9-19 " (13") 

I"-
13 11-ll-ll 30 

(13") 

"" 14 9-7-14 22 
(18'") 

j'...., 
ll 11-12-15 27 

(18") 

16 16-20-25 45 

17 l-5-8 1l 
(8") 

18 12-19-22 41 
{16") 

SAMPLE DESCRIPTION 

SM TOP 9 IN1 SILTY SAND, 10-l!i% CO.USE TO FINE GMVEL, SUIANGULAJI. TO lOUNDED, _ 
COAltSE TO FINE SANO, HOSTLY FINE, 10-1.5% NOMPLASTIC nNES. 

SP aoTTctl 9 IM: 2!!2,, FINE, 2-6% FINE GM.VEL, 0-.5% lfOHPLASTlC nm:s. TIACE -
COARSE SAND SIZED COAL FRAGMENTS, IJI.OWN, -
BLOWS/INCH: 1-1/2-1/2-1/ /1/2-1/2-1/2/ /1/2-1/2-1/2 . -GW SANDY GRAVEL, WIDELY GRADED, SUUNCUUR. TO ANGULAR WEATHEflED SANDSTONE 
FU.GMD."TS TO 1 IN MAXIMUM, 25-35% COARSE TO FINE SAND, S-lOf NONPU.STIC 

. 
FINES , TII.Act COAL, FEW IRON STAINS, BROUN. . ---SP GRAVELLY SAND, 20•30% COARSE TO FINE GRAVEL SIZED SANOSTO!IE FRACH!NTS. 
NAXIXUM SIZE l IN, ANGULAR TO ROUNDED, COARSE TO FINE SAND, MOSTLY FINE., -
)-lOZ SLIGHTLY PLASTIC FINES, TRACE COAL FRAGMENTS, tllON STAINS AT IOTTOH, • 
WET AT BOTTCJI, BROWN·, . --

GW SA.~Y CRAVEL, WEATHtRED S.uttlSTONt ANtl SHALE FRAGMENTS TO -1 IN MAXIMUN, -ANCUUR, 15-2S% COARSE TO FM SAND, 2-5% NONPU.STIC FINES, IRON STAINS, . 
MOIST, BROIIN AND CRAY. -BLO\;S /INCH: 2-2-1•2•1-l/l •l-2-2-2-2 /3-2-2-2-2-2 . -

GP GRAVEL, WEATHERED SANDSTONE AND LlMESTONt(?) FRAGMENTS TO 1-1/2 IN, . 
ANGULAR TO SUBANGUW, SOME IRON STAININC, S-102: NONPU.STIC FINES, TRACE • 
SHALE FRAGMENTS, DRY, .BROWN. 
BLO\;S/INCH: 2-3-l-4-l-3/3-3-3-3-2•3/3-2-3•2-2-l -. -SP TOP .3 IN: ~• UNIFORM, FillE, TRACE FINE GRAVEL, TRACE NONPLASTIC TINES, .. 
BROWN. 

SP KIDDLE l IN: SAME AS .UOVE, DAU BROWN. -
SP BOTTOM 9 IN: ~• UNIFORM, FINE, TRACE FINE GRAVEL1 IOCK FRAGMENT AT -

IOTTCfl, LIGHT BllOWN. . 
'-- BLOWS/INCH: 1-2-1/2-l/ 2 //l •l-l-2-2-2 //.J-4-l-3-3-3 -

SM TOP 4 IN: filTY SAJ,,'D 1 10•15% FU,."E GRAVEL TO 1/2 IN, ANCI."LAR TO SUllROUNDED,• 
COARSE TO FINE.SAND, HOSTLY MEDIUM TO nNE, 25-30% NONPUSTIC FINES, DRY, .. 
BROWN, DENSE Ah'D HARD IN N'ATlllu.L STATE., PAllTlCLES APPU.R WATER-BORNE. . 

SW BOTTOM 9 IN: SAND, WELL GRADED, COARSE TO FINE, 0-5% FINE CUVEL, 0-5% • 
NONPWTIC FINES, FEW SANDSTONE FRAGMENTS TO l IN MAXIMUM, IRON STAINING, - BR(lll)I, BLOWS/INCH: 2•2-2-1-2-2/3-2-3-3-2•2/l-l-3-3-3-2 -

SM • TOP ll IN: SIMIW TO S-13, TOP 4 IN. -
SP BOTTOH 3 IN: SAND, COARSE TO FINE, HOSnY COARSE TO MEDIUM, TRACE FINE . 

GRA\'EL, HOIST, IIRClilN, . 
BLOWS/INCH: 1-2-2-1-2•1/1-l ·l-l-l-2 /1 •2-2-3-3-J -'-- -SM TOP S IN: SIMILAR TO S-13, TOP 4 IN 

GP BOffOH 10 IN: SANDY CRAVEL, COARSE TO FIKE CRAVEL, 1 IN MAXIMUM, ANGULAR -
TO ROUNDED, 15-20% COARSE TO FINE SAND, MOSTLY FINE, 10-15% NONPUSTIC -
FINES, BROWN. -
BLCMS/INCH: 2-2-2-3-2-2 /2-2-3-2-2-2 / 3-2-3-3-2-2 . -

CM SILn CRAVEL, COARSE TO FINE CRAVEL, FEW TO 1 IN MAXIMUM, AHGUUR TO -ROUNDED, 1 IN SANDSTONE FRAGMENTS AT BOTTOM, 10-15% COARSE TO FlNE S.U.'D, . 
HOSTLY FINE, 15-20% NONPUSTIC FU,'ES, DRY, IRCMN (S1H1UR TO S-13, TOP 
4 IN). BLOWS/INCH: 2-2-3-3-3-3/4-l-2-3-3-S/4-3-2-2-1-7 . --GW SANDY GRAVEL, COARSE TO FINE CRAVEL, FEW TO 1 IN MAXIMUM, ANCUUR TO . 
ROUNDED, 15-20% COARSE TO FINE SAND, o-5% SLIGHnY PLASTIC FINES, MOIST, 
BROWN, . 
BLOWS/INCH: 112-l-l-l-1//1-1-1/2-l-l/ /1-1-2•2·1-l ---

GP SANDY GRAV£L, MOSnY LARGE, WEATHERED SANDSTONE AND SMALE FRACKENTS TO . 
1-1/2 IN, SOME SHALE FRACMENTS, 15-201 COARSE TO FINE SAND, 2-52: -NONPLASTIC FINES, MOIST. BROWN. . 
!lm'S /INCH: 3-2-2-2-2-1 /2-2-2-4-4-S /7-3-3-4-l-2 . 

NOTE: r-011 IORNG - AND #.. STONE f., WEBSTER ENG. CORP. ,Al'l'ROVt:D I DATE 
LEDDll wo. m 11£1:T L 8' SKETCH No. 12241_0,._2511 JSJ)H 9/,,t'-

IORNI NO. I SHEET 
EOS-9 2 OF 3 
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SORING NO. E~ 

SHEET J OF J 

SITE BE,W~:R \'ALLf.Y l'UWf;R Sl"ATl\lN-~1NIT 2, SHlPPlNC:PORT, PA. J.O. NO. l22t. l 00 

:I 5 e ~ - i ze .,- .. .. 0: Q z!! g- .... a! r ... .. a; ..... .... !I ~ .. 2 .. '!I SAMPLE DESCRIPTION j ti .... ,. ► o, 
81 i Q~ 

.... .. ~ l!i ► ..... ., 
;:j -

., 

4S - s 19 ll-9-19 28 CP TOP 4 tN: CltAVEL, SANDSTONE ·P'RACMEHTS TO 1-1/2 IN, SOME SMALE FRAGMENTS, _ 
(1111) S-10% COA,RSF. TO nll! SAND, 5-10% SLIGHTLY PLASTIC FINES, GRAY AND ORANGE. - SP MIDDLE 3 IN: UNIFORM, nNE. o-5% NONPU.STIC FINES, WET, BRCMN. • 

~ 
CP BOTTOM 4 IN: COARSE TO nHE GUVEL SIZED SANDSTONE AND· SHALE• 

- ~s 5• I~I!J'._f}~~!z~~JJROWN, ---~ - al, •• ,. -s 20 45/6" 4l/6" CP SANDY GRAVEL, COARSE TO FINE GM.V!l. SUED SANDSTONE AND SHALE FRAGMENTS, - (>"") ROUNDED TO ANGULAll, LARGE SANDSTONE FRAGMENT AT BOTTOM, 10-15'.I: COAtlSE TO -- '-..__ FINE SAND, 2-5% SLIGH:t'LY PLASTIC FlNES, KOIST, ORANGE, BLACK AND BROWN. -- s 21 30-23-20 43 BLOWS/INCH: 8-4-9-6-11-7 -
{10") CP SANDY Gll.AVEL, SIMlLAll TO ABOVE, MAXIMUM PARTICLE SIZE 1-1/2 IN, 5-7'% -

632.7 50 - '-- 98/J" '"-- St.!GHTLY PLASTIC Ftll'ES, BRCUN. --~ 22 15-98/J" BLOWS/INCH: 3-4-4-7-7-S/6-3-S-4-3•2/ 4-3-2-3-3-S -- (6") -• ...L ......... 
. WEATHERl!:D SHALE, 10-nx FINE SAND, 10-15:; SLIGHnY Pt.AStlC TO HEDI1JM -21 30/0"" - PLASTIC flNE5, ORANGE, BLACK, GRAY BROWN, - REFUSAL -- -- -- -- BOTTO!! OF BORING AT 52.0 FT -ELEVATION 680. 7 fT - ---- -- -- -- -- -- --- -- --- --- -- -- -- -- -·• - --- -. - --. -. -. -- -- -- -- -- -- -- -- -- -- -- -- -- -. . - -. 

NOTE: FOR BORING- Al«> £ STONE f.. WEBSTER ENG. CORP. I APPIIOVl!O I OAT£ IOAING "°· I SHEET 
UGUC)N'O. -

11«£TI, SKETCH No.12Z4l•CSK·ZSlC 7:/5J),,,t 9/,,4i1L f:.0S-9 J OF J 
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BORING NO. EOS-10 
SIT£ BEAVER VALLEY P01JER STATION-URIT 2 J.O. NO, 1224 1 ---
COORDINATES 114097 .3 E6137 .4 Gll0UNO ELE'l Ill 720. 7 SIEET..LOF 3 

INCLIIATION VERTICAL BEARING NA INSPECTOR J, W. MCCOY 

DATE ; START/ FINISH 6/10/82 I 6/11/82 CONTRACTOR / DRILLER IGEll/JARVIS 

STATIC GltOUNDWATEII DEPTH IDATEm.,Rl>EIJ!TI ' - DRILL RIG TYi'! 0tE 4S 

DEPTH TO EDROCK NA l•tl TOTAL DEPTH DRILLED 66.S SZTl 
IIETHDDS: 

DRILLING SOL 3-1/8 IN O,t>, ROLLO IIT 0 4 IN 1,D, CAS11'G AND DRILLING MUD 

SAMPLING SOL 2 IN O.D. SPLIT SPOON AND 3 IN O.D. SHILBY TUBE 

DRILLING ROCK NONE 

SPECIAL TESTING OR INSTRUMENTATION -
COMMENTS NONE 

~i t~ 
t ;; s .! i ., 
ii -~► ... !~ i! "'!!t .... I!!: •t i ► SAMPLE DESCRIPTION 

Q!!; ::I .. ii .. § ... - .. .. .. ., II! 

'20,'7 0 • s 1 1-21-21 42 GP· SANDY GRAVEL, COARSE TO nHE TO 1 IN MAXIMUM, 20-30% COARSE TO nNE SAND, . . (13") Cl/ .s-102: SLtCHnY PLASTIC nNES, IR.OWN, GRAY AND ORANGE, . -- -. ' . - --- . . s 2 6-5-3 8 SP· GRAVELLY SAND, 20-301 COARSE TO FINE GRAVEL, FEW FRAGMENTS TO 1,5 IN, . - (11") SW COARSE TO 1'1NE, MOSTLY MEDIUM TO FINE, 5-10% SLIGHnY PLASTIC FINES. BROWN.-·- . 
5 - -. -. -. . . -- -·- -. ' 3 2-1-1 2 ... GRAVELLY SAND, 30-35% COARSE TO FINE GRAVEL, ANGULAR TO llOUNDED, COARSE To-- (10") SW FINE SAND, HOSTLY MEDIUM TO FINE, 5-10% SLIGHTLY PLASTIC FINES, GRAY, --- -

710,7 10 - -. -. -. -- -- --- -. s 4 5·5-l 10 SP· GRAVELLY SAND, ll·2ll COARSE TO FINE GRAVEL, l IN MAXIMUM, ANGULAR TO -. (1'") SW llOUNDED1 COARSE TO nNE SAND, MOSnY MEDIUM TO FINE. 5-10% NONPLASTIC -
1S • - FINES I GRAY. -

I, DATUII IS IIEAN SEA LEVEL UNDISTURBED SAMPLES 
Z. ~GIIOUND WATER LEVEL US•SHl!LIY TUIE BORING LOG 
S. ■LOWS IIEOUIIIED TO DlltVE UO•OSTERIERG .. z"o.O. UUIILE ll'OON I' OIi ... DISTANCE 1-N UIING BEAVER VALLEY POWER STAT10N UN!T•2 

~ 140"--R 'ALLING Id'. 0 4. ( ) INCHES OF SAMPLE DUQUESNE L'GHT COMPANY z 
R£COVERY. SH!PPINGPORT, PENNSYLVAN!A ... 5. STD. P£NETRATION RESISTANCE .. IL.OWi/FT • 

z S. UNIFIED SOIL CLASSIFICATION A STONE .. WEBSTER ENG. CORP . ., SYSTEM. a, 7. SAMPLE TYPE• SKETCH Na. 12241-CSK·252A ... ... I-SPLIT 8AAREL SAMPLE .u.tlOYED I DATE -NO.I_,. 
";:Jp H ,1,,4 .. EOS•IO I o, 3 
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BORING NO. ~ 

SHEET 2 01'~ 

SITE: IE.A.VER VALLEY POWER STATION-UNIT 2, SHlPPlNCPOlf, PA, J.O. NO • ...;;";.'_'.;.';.·oo;.:.. ____ _ 

lS • . . . -•'--. 
·'--

:S 4-2-3 
(9") 

100.1· 20-

690.7 

610,7 

. . . . ---
• • . 
_..__ ,. -. ----_..__ 

6 10-14-26 
(12") 

.. S 7 18-23-36 
- (17") 

•'--
30-. . . 

■ -·•'--
- s . 
•'--

35--~ . 
-_..__ _,..._ 
■ $ 

. --- us 
40-

45 

---- s ---
■ . . 

us 

·'--

8 2•4•5 
(15") 

9 3-5--6 
(17") 

10 3-4-6 
(13") 

l (23.S") 

11 4.3.3 
(18") 

2 (23") 

NOTt:: '°" - -'t AND LBEN)WQ _ __,L 

5 SP 

40 CP-
CII 

SAMPLE: DE:SCRIPTION 

SAND, TRACI: FINE GICAVll., HOSTLY l'IEDIUM TO FINE SAND, LESS THAN 51 
iioii'P:usnc FINES I HOWN. 

. . . 
-
---. ----. 

---
SANDY eu,V!L, COilSE TO nm: CUVEL TO 1..S IN, ANCULil TO ROUNDED, 25-lSZ • 
COARSE TO nNE SAND, MOSTLY COAi.Si TO MIDttJM, TU.Cl tlON STAINING, 11am. • 
BOTT<IC 3 IN! IIOKl:N LICHT CRAY SANDSTONE FIACHENTS TO 1 • .S IN. .. 
BLM/INOI • 2-l-1°2•2•2/l-l•l-2-5-4/4-3-6-4-3-6 -. 

----. 
59 ML TOP 7 IN: GJI.AV!LLY SILT, 15-:-201 COARSE TO F~ME GRAVEL, MOSTLY MEDIUM TO • 

FINE, ANGU1AR TO SUBAHGtlL.U, 5-101 FINE SAND, VERY DIY, 11.CVN, 
GP- IOTTQC 10 IN: SANDJ' CUVEL, COARSE TO FINE GMVEL; 1,5 IN, ANGVL.All, _SOME • 
CW HOKb SANDSTONE, 25-Jsi COARSE '.J'O.FIN! SAND, TRACE NONPLASTIC FINES, COAL-

9 "' 
CL 

11 ... 

,oF,a. 
CL 

CL 

6 CL 

AND IRON STAINING, laowtf, -
BLOWS/INCH: l-4-J-3-4:--3/4-3-4-.S-3-4/9-7-6-5-4-5 • . 

■ . --TOP 5 IN: SILTY SAND, 10•15% COAISt TO ftNI GRAVEL, SUIAliOlJLAR, FINI 
SAND, SQ(! MEDIUM AND COARSE, 10-15% MONPL\STIC Pllfts, l&OWN. -
IOTTCN 10. Ill: SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STUT, S-7% • 
co.us1 TO rtn cuvn, SOM! ROOTS. POCl!Ts or COAL nACMENTS. MOIST. DAU -
GM.TISH lkOVll. -

CLAYEY SILT, SLIGHTLY TO MODERATELY PLASTIC, TMCE. FllfE GRAVEL SIZED 
SANDSTONE AND COAL 'PIAGK!NTS, FEW SANDSTONE l'JIAGNEMTS TO 1 IJII NtAlt TOP, 
TIIACE lOOTS, GP.AY. qu (pp): 1.2,, 1.nrsr 

TOP 4 IN; CLAYEY SU.T-SILTT CLAT, SIMlLAll TO S•9, 
BOTTCl1 9 IN: SILTY CLAY, S1.IGHTLY TO MODERATELY Pl.ASTIC, MEDIUM STIFF 1 

MOIST, GRAY 111.0WN. qu (pp): 1,5, l,75TSF 

SILTY CLAY, SLICHnY TO MODERATELY PLASTIC, OCCASIONAL CUVEL TO 1 IN, 
MOIST, lllOIIN. (TtJU TIIIIMINCS) 

SILTY CLAY, SLICHnY TO MODDATELY PLASTIC, MEDitJM STIFF. OCCASIONAL 
FINE GRAVEL TO 1/2 IN, SCIIE nm: SAND, MOIST, HOWN. 
qu (pp): 1.75, 2.00 TSF 

stHiu.a TO s-11. (TUI! ntNHIMGS) 

--. -
---. 

-----
. . . 
-

,#.. STONE & WEBSTER E_ NG. CORP. I Al't'IIO\lf:0 I 01\TE 
~ SKETCH No.12241.o=-•••• "J;J,I{ ?/./ii'-

8011M NO. I SHEET 
-- ' ... 0, ~· 
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BORING NO. EO~ 

SHEET ,.L.OF -2--
SITE BEA.VER VALLEY POWER STA.TlON-UNlT Z, SHIPPINGPORT, PA. J.O. NO. _,2_2_,_,._00 _____ _ 

. 

:,:-.... .... .... 
"~ 

4, - s 

·-·-• s ---. 
·-• s 

12 

ll 

14 
670,7 so------• S 15 -----. --

14-9-11 
(6") 

1-7•9 
(8") 

15-5-6 
(8") 

2-9-8 
(8") 

20 

16 

11 

17 

- s 16 110-14-8 22 

660. 7 

- (9") --. ----
- S 17 -7-7 -

60----. 
--·-. --" --. s 18 11-42-34 - lo-14") --. -. . . . --------. . 

14 

76 

. 

SAMPLE DESCRIPTION 

S:"' GUVELLY SARD, lS-201 COAl:SE TO nNE CL\VEL, ROUNDED TO SUBAIICUUI., COAllSE-
SW TO nm SAKD, 3-51 NONPt.A$TlC n11ES·, IR<MI 

5p .. GRAVELLY SAND, 1O-ui COARSE TO nn Gl:AVEL, AlfGULa\ll TO ROUNDED,, COIJtSt: 
SW tO rim: SAND, 5-7: NOHl't.AStIC nns, BaowN, 

Bt.OWS/INQI: 2-1-2-1-1-1/1-1-1-1-2-1/2-2-1-2-l-l 

. . -----
GP SANDY GUVEL, MEDIUM tO FINE I SUBANGUL.\B. TO ROUNDED, 25-301 COARSE' TO FINE -

SAND, MOSnY COARSE TO MEDIUM. 

GP- SANDY CUVEL, COARSE TO nn. 1..5 IN MiltMUM, HOSn.Y BROKEN SANDSTONE 
GW PRAGMDn'S, AHCULAI. TO ROUNDED, 1.5-20% COARSE TO nNE SANt), TRACE 

NONPUSTtt PllfES AND CO.U,., JltOW'N. 
ILCAIS/tNCH, 2·2·3-2•2-1/2·1 •2•1•1•2/2•1 ·1·1 •2•1 

C>- SIMlttt TO S-15, 5-7% NOIIPUSTIC FINES, BRCAIN. 
CII BtalS7NCH: 2•1•1-2-1•3/3•3•2•2·2•2/l•l-2•1·1·2 

GP- SlKll.AR JO S-15, 7-101 NOHl'LASTIC FINES, HOWN, 
GIi 

GP SANDY GRAVEL, COARSE TO FINE GRAVEL SIZED GRAY SHALE AND OIWIGE BRCAIN 
. SANDSTONE FRACHENTS, TRACE SLtOH1'LY PUSTtC FINES, COAL AND IRON 

STAlRING, 

IOTTOH OF BORING AT 66. 5 P'T 
ELEVATION 654,2 n 

-. . --
-, . ----. -------------------------------. . ---. . 

NOTE: 1'!111 - -- AND A STONE: E. WEBSTER e:NG. CORP. ,- I DATE 
L.!IEIC) l#U - HIT L ~ SKETCH No. •• , ,.._,... '";;;,"/);/ -,1,,-,_ 

_ ... NO. ISHIET 
---_,n , OF , 
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HlVII VAi.Lii" ~ S'tl1'ION UIIIT 2 ~ 
BORING S111-1 

SITE / LOCATION J.O. NO. 

COOROINATES N l!}.7 I 6100 GROIN) ELE't! Ill 7]4.6 SHEET I o,_4 __ 

INCUIATION BEARING LOGGED IY Q awmm, 
OAT£ : START/ FINISH 8-J.0.-'17 / 8-11-'17 CONTRACTOR / DRILLER lllilllND/mDITllt 

STATIC GROUNDWATER DEPTH /DATE I --- DRtLL RIG TYPE 
DEPTH TO BEDROCK -r,.o• TOTAL DEPTH DRILLED 1e..,• 
METHODS: 

DRILLING SOIL 41 CJSINC, l ,11• JII.LD BIT, ~ aJDS, MUD 

SAIIPL ING SOI. 2' O.D. SIUT Sl'UOII 

DRILLING ROCK 
SPECIAL T£STING OR INSTftUMENTATION 

. 

REMARKS 

z 
% ;: .. .... ,~, ~i ui FIELD AND LA8. o- .. .. .... - .. li:w L ■ i~ LL SAMPLE DESCRIPTION TEST RE SUL TS / wW :I ► :I :I z~ .... Q,~ .... C:, 

~ 51 I .. - .. .... ... :, COMMENTS ... 9,p 

. -. -. -. -- -- -- . - -· SILT! SAftD. IDIIJOIII, FINI, )S.""45S NONPLJSTIC FINl!lS, UGBT Bllllill, l INCB -.,,. - ,-,.7 12 SM L.&IIII or IDIIJOIII FINE SANP, LIIIS TIWI 5S rINm. -
5 - s l -- - -- '-- -- s 2 4-5-6 11 SN sn.n HIP, SIKtLA& '1'0 ABOVI. -- -- '-- -- - -- s ) •-a-a 16 SN SILff §MP: VIDIU GJW>m, 2\1-2,. SUBKHJltDID oa&vi.. TO o. 7 INCK w.mnJH, -. 11)8'.ILI FINI SlND, 15-41111 NONl'L.IIITIC mm, Blllloll. -725 . - -

,a - ...... -- s 4 S-7~ 15 SP.. R'lllf'i' POORLY OJWBD, 25-~ S1l8R:itnmm GJU.VEL 1'0 0.6 INCH MllIMtl4, 

- SM 
AND, ,-1.0J NONPL.ASTIC FINE, BR:IW. _ 

. '-- -- ...... 
SANM AMY&· POOIILI Ga&DBD, ANGULAR TO SUBANGULAR. '1'0 1.0 INCH MAXIXtlM, -- s ' 1S..aJ-20 IJJ GP. 307,;I MlS'ltt PINS SAND, ,:-1°' NONFLASTlC PINIS, sa:na:. - -. CIC -- '-- -- - GP- swrr GlllY&, SIMILAR 10 ABOVE. -

720 - s 6 13•16-12 28 GK -1' 
S ... SPLIT BARREL SAMPLE I . DATUM IS MEAN SE:A U:V£L 
UNOISTUR8t:0 SAMPLES (U.0.S.) UNLESS OTHERWISE IQC.Cl"EO BORING LOG 

us_ SHl:LBY TUii! z. a.ows RlllURED TO DftlVE ,,, u, _ FIXED PISTON z"o.o. 54•L£ SPOON •• OIi 8Elflll VALLE! l'OWBR STATION ONIT 2 .. UO. OSTEIIIIERG DISTANCE Sll)WN USING 1401l ... DUQUl8NI J..lQHT COMP.ANY 
0 uo_ DENISON HA....O FALLING !O~ 
z LP_ PITCHER *IIOCAT!S UU OF 300 I~ PITISBllllll!, PEIINBYLVlNU ... N-ITD. PENETRATION HAMIIIEJI 

0 
RESISTANCE BLOWS/FT 5. 0EHOT£1 INCICS Of' PENETR. 

z .Jt. Of UNOIST'-"'1&0 ~ER £ STONE e, WEBSTER ENG. CORP. Ill -:-- GROUNDWATER 4. 0£NOTES INC:HES OF 
"' UNOISTUMED SAMPLE ... RECOYHY ISS£D IY 1~)17 ! "'IIIOAIIIII NO. l'HEET ..J 

,. ~-SOL c:LASllf1ClTION ~ 1; } SIB• l I OF 4 
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IOIIINl.;91,8..J.=;:..--

9HE£T_2_ o, _j_ 

SITE/ LOCATION Hln:11 T<II.I.E POWEii a'tll'ION lll!T Z J.O. NO. __ 12211=-------
z z - ... .. g- .... .J .. .... .... .. .. 
:J i:l ..... ,. .. 

C .. ...... "'!:a .. 
cl -

71' 
20 

we ~, 
,= !s =~ z 

SAMPLE DESCRIPTION 
,-1£1.0 All) LAIi. 

fEST RESULTS / 
COMMENTS 

1.11!1!, POOIILl GMlllD, J-lll 1111.lTIL 10 0.6 IIICI ll&IIJlli, lllS!LY lllllilll 10 
HIii NIID, ,_. -ft.lll'IC lllilll, Blllloll. 

~VILLI iLPOOIII.? CWD!D, 25-JSS SIBRltllD!I) '10 StlBAJIQOl..lll cum '10 o.iitcB , lllS!LY IIEDillM 10 1'IR! s.un,, S.J.OC NONl'LlS'l'tC nNJS, 
Blllllll. 

47 CP 16HW wm, SIMILAR 1'0 ABOVE. 

2' GP §N'W 2MYR::, SINIL.Ul 1'0 ABOVE EICEPl' ONLI zo-a5,: SA.'itl. 

GP sp OllAJ!iL. SIIIIL.lll 10 I 12. 

30 §ANfJf QIUffl., R>ORLt CJW>ID, S11BANCULAJt TO u. 8 INCH KAXDCIIC, ;J0-35,: 

695 
/IJ 

NOT[· ,011 -IIG ..__. Al/0 
LECIEHD WO Kt StCl:T I. 

GP. lllSl!.Y IIEDIIII 10 nNE SlND, , ... NONPL.IITIC m"D, !WIK 811) .... 

CBC 

41 CP. 
§N:JPX 98+ffl., SIMILAR IO AIOVI. 

GIi 

SP. :l'2UAIIR, POOJLI GIWD, COAIIIE 10 F>JIE, lllS'l'loI FlllE, 5-SS NOHl'LlSTIC FIN 
SH BR:>Wlf. 

IQrnH l lHCBIS i ilml,. • 

21 
.... RlOIIL! CllDlll,Sl!BlNOIIL.Ul '10 1,2 INCH Mililltlll, ZS-3'1 lllSTL? 

SP. H , ,-as NOltl'LlSTIC ma, 811) .... 
SM 

10 GIi ;m.H wm. WIDELY alllDID, AHGUW ro Sl!BlNGjl:All ro ~ei,mcx ~• 
z;:,j C0'111E lO PIIIE SlND, 12-l.SS NOHl'LlSl'IC NES, I lllD G • 

1, SM , W?DIU GR.Ull:D, '5~ StllRlUHDED 2'0 O. 7 INCH NllDCtll, Q'JLY 
PINE SlllD, 12-l.SS IIOlll'LlSTIC nNES, Jll)W,' 

lJ SM Sn.ff SN!Jl. SD!!Llll 'II:> JBOVI. 

13 GM 

IORfG NO. INUT 
sie-1 z o,- 4 
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80ftlNG Dl=J 

SHEET_l_ OIi' _4_ 

SITE / LOCATION 
UAVBR VALLD' PDWII STATION tlfIT 2 J.C. NO. = 

z .. - .. .... !!' !'1 FIELD AND LAI. 
g- .... ... .. E"' .. .. .... .. .. 15 SAMPLE DESCRIPTION TEST RESU.TS / i~ .... .. ► !I ... ... c .. ~ .. 5. i .I - z COMMENTS 

. '-- -. '-- §~ 1'00&1' oa&DID, NXl'lLl' .OOA!al SUIJl)mmla) 1'0 1,1 Ilf0I IW1Mtll;' . 

. s 22 7❖6 ll OP 23?~ COAISI AND M1tDit11 SMfl), LB 'DWf ,. mum, BIDWII, -• . 
- ,_ -. ,_ . . 4-8-15 23 NO RlllOYm . • ., . . 

6e, . i-- . 
50 _ ,_ -. . 

7- l2 NO RICOYm . • 24 . . '-- . 
. i-- . 
- U-8-7 u SP• Ulm,, t1Htl0RM, PINI, 5~ NONPLAST'IC !'IHIS, IKIWtl. -. s 25 SM 

. 
- '-- . 
- ,_ S!llll! M• l'OOBLt GIIADID, lll8'1Lt COAKII.SUBIDOHD!D ro 1.2 INCH IUIIIIIJN; 

(,a, - 7+7 l:l GP :8-3, l'IJ CO.lllSl lllll MIIDilll SAllll, I.ms THAii 5. nm, BIDWN. • 
55 - s 26 -- '-- . 

- '-- SQ GRlpjL, l'OOBL? OIWJID, SUBIDQIIDED IO 1.1 INCH MllillllN, 30-35. MlS'IL? - s ,,,, ll-13..l.O 23 GP- IIIDilll IO Fl!IB Slllll, 5~ NOIIPLAS?IC l'IN!II, BIDWN. • - GIi -- - -. - . 
- 1.0-1.0..J.6 26 NOT BNOVTII S.INl'I.I ,oa .ICCIIRlTS CIJSSinC4l'IOH (4PPIAKI ro Bl SIMIL41l ro -- s 28 ,m . 

6'15 . - -
6u - ,_ IA¥Pt QMYR,, POORLY GIWIID, MlStl..Y COIJISI, SIJBBJlllDID 10 1,0 IilCB KUIMlie° -- s 29 ~ 16 GP• 

as-m COAJIIIII: 1'0 FINI S'11D, e-u, ltONPLJBTIC FINE, Bfl»IH. ·;,, -- ,_ QN . 
. ,_ . - s Ju 11-9-8 17 GP l:MIJI £iR1VI!. SIIIILAII TO ABOV!:. -. GIi -. .__ . . . 

6'111 . s 31 DRILLIR OVD. .DRILLID J. JIDOf .um WENT '1'0 HEIT SJMfLE . 
65 - -. . 

. '-- --. 
- s 32 17-16..J.7 33 NO U::OVER! - 2 il'fDIPTS -- '-- -. i-- 11.mwm RlORL! GlWJID, .l!IOUL.Ul IO 1.0 INCH MAJ:MM, 25-35J IDS'l'LY • . 

OP. 
CO.lllSB sum, 5-10, NONPLJSTIC l'INIII, BRlWN • -. s 33 &+a 17 -GIi 

61,5 . - - -
'10 - - smrr wm. s™ 1'0 iBJVL -- -GP. - s 34 l.0-9-12 21 

QN -- - -- - -- l&m., ONI,ORM_, FDl5, ,~ NONPLASTIC FINIS, emw. -- s 35 9-72-l!!!! 72+ SP. -3' SM . ,_ -. .__ 
NP SNIP' 9B4QL, POORL! OR&DED, SUBANOtll.AR m o.a I.Kea MAXIMUM, ''"""°" · 66u 75 . s 36 l:l-52-46 98 OP- MlSTLY nNE 9.iHD, ~ NONPLASTIC F.a.Nl'S, BKIWN• BOT'l'O)S 2 :11!¥111= . 

NOT£, ,OR - ..- AND , • STONE • WEBSTER DD. CON! 1 ··-BY I OATE-4 ,,,, LmtNO N'O 9££ SHEET I. • ~ ~h , 
IORINII NO., SHEET 
sws-1 3 o, 4 
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IORING-!'!:..._.,.1 __ 

· IHEET-i. Of' ..i... 
SITE / LOCATION 

!- i!:; .. .. WR r .. ., .. i~ ..... a ► ... .... !! .. ~ .... i'l .. 
Gl - • . 

-. . . -. 
. . 

6'5 . 
Ill --. 

. . 
-------------------. 
----. -- . -. 
----. -------. . 
. . 

IWn:R V.11.t.zr 1'0111:R ST.U'ION 1111' 2. J.O. NO. 1.22.11 

s, !'1 ~g 
ii• i • 

SAMPI.E 

aa,.m.. 
IIIIIIXl'lm 

DESCRIPTION 
flll:LD AND LAIi. 
TUT RUULTS / 
COMME:NTI 

. 

vm BARD DBXU.lJIO ,.., '77.u•' 1'0P OF Jl)CI lNDIC4ffiD II Gffl'IN(D. 

00> 0, IORDIC AT 78. 5' 

ilc>TE: ,011 IICIIING - ,,., 1 ~ STONE CON! ,, .. um ·•10•r1 /Ill IOIINI 110., SNEET 
LEGDll WO SEE HET I "8> a WEIIITEII ENS. . Q?',,c_. .lV}/2 ~ S11!1-1 4 o, 4 

1221.l • Q&(B) - 159D 

-. -. -. 
-. -. . . --. . . --. ----. -. 
--. . . . -. . . . 
-. --. ---. . -. -. . 
---. . 
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BORING 5-
.. 

SITE / LOCATION BE.lVIR V.11.LJ:1' !CWEII ST.ITIOlf IJRIT 2 J.O. NO. 122l] 

COORDINATES I J'JC0,0 E 6211l,O GR0UND ELEIL (I) 72'1,7 IIHt:ET I Of......!_ 

INCL.NATION BEARING LOGGED IIY D. KACNltILL 

DAT£ ; START/ l'INISH M-'I? I 8-10-'1? CONTRACTOR I DRILLER IU!K)ND/lODITll 
. 

STATIC GROUNDWATER DEPTH /DATE 
___ , ___ 

DRILL RIG TYPE 
DEPTH TO IEDROCK 62,U TOTAL DEPTH DRILLED •• 11 

METHOOS: 
DRILLING SOL 4" WilfO, 3 '1/8" !a.l.D. BIT, AV R)DS, HUD 

SAMPLING SOL 2' O.D, SPLIT SIOON 

DRILLING ROCie I 

SPECIAL TESTING OR INSTRUMENTATION 

REMARKS 

- ,~ Iii . . 
z :c ;:: .. .... ~-, iil FIELD AND LAI. o- -' ... -'"' -d - ,-. .. "' .. .. ... g ::i i tj ::; .. a ,. aa z~ 

ii; SAMPLE DESCRIPTION TEST RESULTS / .... "!:, .. .. C::, -' .. i ... - ,. "z • 5~ ,-.::, COMMENTS .. •• 
. 

o~• PLACID PILL '1'0 Lzn:t. AUA. ,oa DRILLING. -. 
. -. -. -- -. -. -- -- -

5 - .-. -. - i:gp , 1ugm: §Nffl[ QUJ, SLIO:HTLY PLI.STIC, lS-214 IC)S'!Lt PINE S.A:m, -- s 1 3-3-4 7 CL BJl)WJI. -- illmH: SI.Lff QWY- SLICH'l'L! .PLAS'.:'IC, BROWN. -- - -- - -- s 2-2-4 6 ... §aim, IOOIILI GIW>&D, TIIACE or 0,4 INCH GR.lVEL, IDS1l,Y fJ.11! SA:'.D, S-l.OS -- 2 SN NONl'L.!BTIC !'11113, BlllWN, -- - -720 10 - - Y,, POORLY GRADED, 8-~ ORA.VIL '1'0 O.S INCH MAIIMDK, MlS'!Lt FI~!E SAND,: - 2-J-3 6 SP. - s 3 SIi 
s-J,U, NOtlPUSTIC F.LNES, BR:>W. • 

. - -. - 'JPP 4 u&m, MG,UN1JDmc, P'IHB, s-1~ NONPWST.1c n::m, am1r.1. -- 4-5-7 12 SC ~ CLBB SMD, ON11Umc, nNz, 20:-2,% sx.1aan.t PLASTIC ruz:s, BH:>lli.: . s 4 . ...._ -. ,.._ 
CL TOP l IJGB: SILT! Cl.il, SLIClll'l'LY PUSTIC, Blk.Jlm. ROTXPH 1 IM(RIS: ~ -. ,-s-s lU 715 15 s 5 SN Ulm, tJNIJORM, FINE, U-1.SS NON PLASTIC FINES, Blllt.li. mu.own BY 3 IlfCR -

S- SPLIT BARAEL SAMPLE I. DATUM IS MEAN Sl!A LEVEL 
UNDISTURBED SA~ES (U.O.S.) UNLESS 0THPWISE IOCIR:0 BORING LOG 

US- S1£LIY TUK Z, 111.0WS REOUIREO TO llfllVE ,,, Uf_ FIXED PISTON z•o.D. SAMPLE SPOON •• 011 BEAVER VALLE! P::,WER STATION UI-IIT 2 .. uo_ OSTERBERG DISTANCE SHOWN USING 140 I~ ... 
uo_ DENISON HAIIIMEA FALLIG 301

.
1 Dtrl!JE!!HE LIOIIT COMP.IN! 0 z l,F_ PITCH£A *INOICATtS USE OF SOO lb PIT1'SBUlliB, PmlNSYLV.tNll ... N _ STD PENETRATION HAMMER 

Q 
RESISTANCE ILOWS/f'T 3. 0£HOTES INCHES OF P£NETR. 

z .JL OF UNOISTU-0 SAMPLER 
_£ STONE 8 WEBSTER ENG. CORP. "' ~ GROUNDWATER '4. DENOTES INCHE:S Of' 

"' UNOISTU-0 SAMPLE 
"' RECOVERY IS&IED IY IDA;t, M 1IOAIIG NO. ISltEET .J 

s. ~JOL Cl.ASS1P1CAT10N C:..-::::. 9 r,ln svs..2 , o, 3 
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SITE I LOCATION 

• .. - "' .. wo: 1:1- t:;; .J E"' i5 L .. .... .. ► 5; C ... "'. .. . ., .,::, " - • 

'11.0 20 

8 

'lOS 25 

100 
JO 

'' 

IOIUNt-lllB-2 ___ _ 

SHEET-a_ OF _,_ 

JU.VII VALLI:!: l'OIIU ST.lTION lllIT Z J.0. NO . .....;;;;'"aa'aa'-----~-!a 

13-"..z.4 

SAMPLE DESCRIPTION 

• 

,IELD AND LAI. 

TEST RESU..TS / 

COMMENTS 

to O. 7 INCH KA%JMIII, CO.&JIS& '10 nNJ: IAND, au-a,J &1.1GB11.? JWITlC Fllfl:S, -· 13 SI( 
fi2I lffl• VISI GIWllll, J~ Sllllll1111DED 011.lVEL ro 0.7 INCH MUIIIIII, 

U.I E SAND, 1Z..15S N0111'1J8Tll: FINl8, 911lllf, 

SN'PI PN:Y&, POOIU GRADED, SUBANQUL.A.11 1'0 1.0 INCH KUIMl:Df, ~ H:IS'ft.; 
26 GP- COARSE .um HEDitll SAND, 1-1.d NONPU.STIC nr:a, IR:IWN. 

GM 

JJ, GP-
S1,1~- IOORLI GRADID, .u«lll.All to l,u DICK MAIIMtlM, 25•3US HlSTLI 
Mill FINE 8.IHD, S..tuS NOJ:PUSTIC l'IHJS, Dill BlllW!l, 

ON 

SNiPJ OMYlc· SIKII..U\ TO ABOVE. 

NO IIDlO"lm 

Ulm, VNil'OIII, IIEDIUM ll) FINI, lllSTLI IIEDillM cm ?!WI ,s FDll!ll, BlllW!I, 
11 SP 

16&, llilfORH, JCDIUK 1tl FINI, TRACE er GR.\V&. TO ,-1~ NONPl.ASTIC m:m, 
17 SP• BRJ\11 • 

SH 

NO IUCOVIII! 

GP SANPX GlllJ!L - S.lXllJ.l 1'0 JJK)VI. 

SQ W'fliL, IOOR&.I OIWllll, .IIIGIIL.lll lll 1,2 IIICB llADIIIJI!, JO•JSS lllSltY 
GP. n1u: SAND, ,-i.u, JIONPJ.\STIC P.UO:S, BK>WN. 
ON 

GP- SN~GB&JR,. JIOORL? GRADED, -ANGtJLAR 1'0 SlJBM:GULAR TD 1.1 INCH KA.IDDI, 
ON 25• IUITLI CO.IEE .111D IIEDI11M S.IIID, S-8S Mllll'!..IIITIC FINl!ll, D.UII< Blllllll, 

OP. 
ON 

ON 

WWI QBAtR,. SDCILAJl TD Jll)'II.. 

§!Lft CNY5c, VIDILt GRADED, dQUUJl '10 StJIAN'GULAR 1'0 1.0 lN'CH KUJJmH 1 
)0,-35rtl>Stq PINS SAND, 12-15, MDNPUSTIC Fl.M!S, 811:JWN. 

"°n · •011 1011""' _,. 1111/J i-. STONE a WEBSTER EN&. CCIII' •• 
•- N'O IH IICU I. alll. 

IORNG NO. SHEET 
Sl,$-2 2 Of 3 
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BORING sie-2 

SHEET-'- OF -'-

SITE I LOCATION 
BEA.VU V.AU..Ef RJWER STJ.TION tlNIT 2 J.O. NO. J.2241 . ~§, it 1 

. 

z .. - .. .. .. f'IELD AN> LAI. 
2- ..... ... .. 

a!"' ... .. .... .. .. !a; z; SAMPLE DESCRIPTION TEST RESULTS/ t~ .... :II ► 1: .. ... i .. .. Q .. ., .. :, .. COMMENTS ... - z 9;• .. 
-- -- - -- 'l-ll-22 JJ GM $Ps1T 9MYR, - SIXIU.ll 10 ABOVE. -- s 2l, -- - --- -- ll-l2-9 2l, GP 5,INDY ljRlVJL. l'OORLI QRADID, SIIUNGlll..lR, lllSTLI CO.IEE ro l.2 I"CH Milillqi - s 22 l5-20S CO.lliSE 'II) rINE SAND, LESS TIUll 5$ IIONP!.JSTIC r!f'JIS, BRlllll. - - -

(>a, "' - - -- 9-.l.u-lJ. 2l, OH §IL.~GRAYP,. WID.EU GRAD!:I>, ANGVLA.R 'l'O StJBAHGVLAR to 1.1 INCH KilDllll, -- s 23 20\.WAJ111 TO FINE SANI>', 12-1,J N0Uf1.6'TIC n:rm, Bll,JWlf. ·-- - -- - -- SILTI 9MYP. · SIHlLAR TO ABOVE, . -- s 24 J.l-+9 17 OH -- - -- - -
675 - 13-16-17 33 NO R!X:OVERr -

55 - s 25 -- - -- - -- J.0-7~ 
S.l@Y GRlJlL. l'OORLI GRADED, StlBRl!IIIDED ro 0.9 INCH MAIIMUM, Ju-35J lllSTLI 

- s 26 15 GP• CO.lliSZ Al<D MEDIUM SAND, 5-SS IIOtll'!.JSTlC rINJIS, BIOIN. l m:a LUER OF -OH tJNilt>IIH FIN& SNID, liW BOTl'VN. - - -- - -- S-J.6-38 SNiW 9M:VEL· POORLI GRADBD, KlSTLI ANGULIJ\ '1'0 l.O I!!CB' MAXIMUM, z,-3':I -· s ~, 54 GI'- MJSTLY !'.WI SAND, ,-10% ?10NfLAITIC FINIS, BRJWN. - GM -- ,..._ -
6?u 6u - - -- 2'r41-l,!l! JJ,I. GH §p.'l'! QMDJ,- \II-Y GRADED, ,;:QtLUt 10 1.2 U:CH MAIIMtlH \C.&.tmlT .LN SHlE)-s 28 ►iii co.usz 1l:> FINE S.ltrD, 12-1• NUt.fLASTIC nNm, BRJW. ..,. - 4" - - -- iT 29 JJ,J/4" Hll mlAl&,Sl!VZRliLI WIU.nmu:D. D!COIOOS!D --. -- roP or RJCK AT 62.o• -- -
665 - ZND or BORING AT 62.4 1 -

65 - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
- -. -

NOTE· FOR BORIIG ~y -1 A CON! l~y I DATE ,1,\ IORNG "°· I SHUT 
LEGEhll N'O SEE SHEET I. STONE a WEISTUI ENG. . 9/tJ/n. S\6-2 3 OF 3 

12241 - Q.\(Bl- l60C 
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BORING SIB-3 
SITE / LOCATION BEAVEI\ VALi.it POWU STATION V!IIT 2 J.O. NO. 1.2241 

COORDINATES N 4095,0 86245,0 GROUND ELElt Ill ?06.J SHEET I OF-· J_ 

INCLNATION BEARING LOGGED BY D.HACNEILL 

DATE : START/ FINISH 7l27tlJ. 1 7l29tlJ. CONTRACTOR / DRILLER llilllllID/KODITIX 

STATIC GROUNDWATER DEPTH /DATE 
, __ 

DAILL RIG TYPE 
DEPTH TO BEDROCK sa.o• "IQTAL DEPTH DRILLED 59.5, 

METHOOS: 
DRILLING SOL ~· C.I.SIJIG, l 2l8' lllLLZR BIT A!! lllDS , 1!!m 
SAMPLING SOL 2"' O.D. SfLil' SIOON 

DRILLING ROCK 
SPECIAL TESTING OR INSTRUMENTATION 

REMARKS 

z :i:;: .. ..... ~~1 ~~1 FIELD AND LAB . o- -' .. ..... -c1 - ,- Ii: .. .. .. .... E :i SAMPLE DESCRIPTION TEST RESULTS / iti ..... " ► "" z .. ..... .. ~ .. ,- C:, ii gi .. !! i COMMENTS .J- •? "'z .. 1811 

- -- -- -- -- -. . . -. - -- 6-6-7 l) 110 m;ovm -
5 - s l -- - . - - TOP 4 IfiCff!S1 SILD HUP, WIDELY GRADED, 25 .. :JUS GRA.m TO o.6 u:cs MUIKtlll" '100 - CO.USE '1t) PINE, MlSTL!' !'DIE S.t:D, 12-1.SJ !!O~!PUSTIC ll'L"'ES, Sll>W!llSH GRA?'. -s 2 3-3--4 7 CL aomx, §W CJ..iY, SLIGHT m l<IDERA'l'ELY PLASTIC, 8-l.~ nNE s.cm, BR>WN.--- - -. - -. -- • ' 4-5-5 lU CL CLJYR 00, WlDELI GWID, 12-18' OMV&. '10 0.6 INCH NAXIMIJN, )l)STLl FlNI. . ,- s.uD, "~ SJ..1QH1' 10 K>DEBAm.I rua-nc nNE, Jll)WN, WI'1'8 " nw SMALL. _ 

lO - r-- POCrm or KlDIRA.'?EL.I PU.9TIC §Pell M, fllR:luaJIJUT. -. 
6 §NlQI CW%· SLIGHT '10 l«>DWTELI PLASTIC, 12•18' F1NE SAND, 8R)WN, lCllST.: . s 4 2-:,..3 Cl 69S . 1-- -. 1-- -- s 1-J-;! 6 -5 Cl u1.a cw, IC)DEftATa.l PLASTIC, ONE PUCE o, StJBRJUNDJ:D u.s INCH GRAvn., _ . . r-- s-i rua: u:m, Bll.lWN. _ 

. r-- SI!Lt CLe\l, K>DWm.J' PLASTIC, S-l2S nNE CRAV!L TO 0.S I~ICR MilIMtJH, 
. 

l5 . s 6 2-J-) 6 CL s...J.0S FINI SAND, BR>WN. . 
S _ SPLIT BARREL SAMPL. E I DATUM IS MEAN SEA LEVEL 
UN01STUA8E0 SAMPLES (U.0.S.) UNLESS 011CRWIIE IOCAl"'ED BORING LOG 

US. Sl1f;L8Y TUK Z Ill.OWi IIEIIUIRED TO DRIVE .. 
"' UF. FIXED PISTON 2"0.0. 11411PL[ SPOON C" 011 ... UO. OSTE1111£11G DISTANCE SHOWtl u.G i.10 ll BEAVER VALLEY 11:l\lER STATION m:IT 2 .. UD. DENISON HAMM£A FALLIG 50• 0 DIJQU!l!HE LIGHT COMPAJ:Y z UP_ PITCHER *IOCATES USE: OF JOO tb 

' N_STD PENETRATION HAMMER PITTSBURlH, PE.'OlSlLVAIUA 

0 
RESISTANCE BLOWS/FT S. DENOTES M:HD Of' PENETfl. 

z L OF UNDtSTUAIED 5AWL£R £ STONE 8 WEBSTER ENG. CORP. ., ~ GROUNOWATEA 4 0£NOTES INCl«S OF 
"' UNDISTUMIEO SAMPLE ., 

MCOVEIIY !SUD IY IO&TE ,A IIOIIINII NO. l'HE[T ..,j 

D. -.0 -- Q.ASW1C,IITl(lN ~ :J/},?r S~.J I OF l 
:lllif.ll 
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IORING :Dl:l 

lt«ET _!,. '1f 2-
SITE/ LOCATION H.ln:Jl V.IIU( RlWR Sf.l!lO!f 11111! 2 ~.O. NO. l.2241 

z z- .. ... ES !n flELD All) LAI. 
g- .... .J .. 

ii ► .. LW .. L Is SAMPLE DESCRIPTION TUT IIUll.TS / t ti .... " ► i'I .. .. .. .... ,oMMENTS .l - z 

-- -- - ' . _, . 
6'AJ - • 7 1-.2-3 5 CL §P,ff 94J• SDCIJ.AI TD A8)ft. . - - -- - Sftl CLA!• K)DERTl:LI TO HIGHLY PLASTIC 1 LISS THAN ,s N:IS1l.l 1.LNE SAMII, : 

' 
. 
- s 8 2-4-, 9 CH WN 1 J«)l$T1 STiff,_RAJID DU 5t11D1G'1'1. • 

- - . 
20 - - -fflfi:J.. -JNCJJP • SW QLg • SLICBT TO IC>DEMTa.t PI..A.1TIC, 10-1,S StWII)~~ - 3-N CL • 9 Cm t0 o.4 INCH H4XIKIJM, u-3.,s NJSn.t nH: sAH», o!Ul', ns:E or WXJD - NW IOfflM. • 

685 . - rn, Sn.fl cut, tl)nzRlftL.T PuSflC, ,-114 M:>S'lt.t nnl S.&liD, ONI, -. - . TRACE or OJIO.lNIC M.ll'ERI.lJ. ftlllllllllllJT. -- .... , 7 Cl, •~ll cw. IIIDIR.ll'LEI ruanc' t-.l2S GR.lVl:L (IUCX COAL) J.!SS ffWI ,. -• lo - 1NE SANJ), oaa. · . 
- - -- - -- s lJ, •-~ 9 CL SIL]l ti· IIIDIR.lm.I l'L.lSnc, OCCASSIOll.ll. GR.lVII. IO u.5 IKCH ~- • 

25 - ams ,. nNI S.lllD, BlllllUSB Gll.lI, -- - BOflOM 7 INC¥P 1 SILT! 91&· N>DIKA1'1L? PLAflTJ.C, GM!ISI BJ[)WN'. • - ~ . 
6a.. - -- • 12 ,..,... u CL S&ll: CUI· KlDIR&l'ILI TO BillBLI PU.!TIC, BROWN. . - - -. - -- -s u ,-1-w 17 Cl, snIX ALAI, sooUR m A.11UVL . -- - -,,,_ - -. Sil.JI QLJJ. SDUUJl TO AIUVI, EICIPT OCCAIIISIOtW.. cum. '%ti u.5 WCR . 

s u. 6-7-7 14 Cl, N.lIIJIII(. . . 
67, - - . . - . - 15 S-7-8 15 CH Sifi.&\f.· m:cmu PuSTIO, fRACI or SA.'ft), 111)\fl, snrr, BIGII Dir -- s . 

- - . - - . 
- • 16 2-l-4 7 CR Ill.ff 94I, HIGID.Y PLJ.STlC ?II.ICE or l'JJfl SJ.ND, son, IR:IWN. . 

3' - -- - . 
- - . 

6'1\1 . M-6 u SM CW, sJJW.AJl 10 ABOVI_ acEPT nBH m sn-,r. -• 17 CB . -- ...... -- - . 
- s 18 a-5-6 11 CH ~ iLJ!', HIGHLY PU.9nc, OCC.ASSION.&L CltlVEL. mo., INCi MAXIMDH, LESS .. - S fflE SAND, IIDWH, STtff, HICH DRf STRENGTH. .. - ...... . 

'"- ...... -- • 19 J-4,-7 il CL sn.n: M, IC>DERA'l'E&J to mam.t PL.tanc, ,-1us oum ro o.s I!JCR . 
- KAXDGIC, J-1$ rIHI s.&HD, BR)'llf. . 

"' - ...... . 
- - . - s 2U ~-J-5 8 CL SJMM CW, N>ODlffll PLASTIC, 12-18' nnE SA:ID, BR:IWN, FIHH. -- . 
- ,- . 
- I- . 

45 - s 21 ·- • CL i:l&m ~W, SDIILAI 1'0 AIOVL -
NOTE: FOIi IOIIIIG S<MIARY ANO A STONE • WEHTEII .. DG. CCAP. ,~y I°.:},~;" IOANl NO. I SHEET 

·-N'O sn SHUT " 
SIB-3 2 OF ) 
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BORING aw., 
SHEET--3 OF _3 -

SITE / LOCATION HAVU. Vw.Er JIOWSR STJ.TION UNIT 2 J,O, NO. 12241 

z .. - .. .... !? I I ;, 1 FIELD AND LAB. 
g- .... .. "' i"' ;e .. "' .. .. !g; zi SAMPLE DESCRIPTION TEST RESULTS / ..... ,. .. 1: "l:> C .. i a!::. • •i .. COMMENTS :;, 

' 

. - -. - -. . 
61,u . s 22 '1-22-l.7 ,~ GC ~' WllJIL1' GIWmD) AIIGULAB 1'0 l.J INCH MAZlHIJI, 25-~ lm'!U • 

l.lf , ,-,o,s ICDDil'IU' PLASTIC l'IHD, BJK>\lf. _ - -- - . . . 
12-9-10 19 CM !IILT! 9BAYJL. WlDILt GJW>ID, SlJBJllOlDID TO o.S INCH MUIM!IM, 25-JOS lll!lff.'l . s 23 FINE SAND, 12..J.SS NC!ll'L.ISTIC FINES, BHlllH. • . -so - - -. s 24 ¥-7-ll 18 GK S~9:16YRs, WlDl:L.1' QJW>a>, SUBAHGUWJl T0 StlBR)WDJ:D '1'0' 1.0 n;ce MAXDmM: . 25- COJJBE f1J Plld SAND, 12-lSS NONJlt.&STIC PI~JS,. BROW. :.. 

6,, . - -. - -- _., ., lt0 llll)OQllt -. s 25 . 
. 1-- . 
. - . ' . . s 26 ~l-11..J.J. 22 

H!ti QMYP,· fOOILI .ORADID 1 SUBAUGULAft, IOS'lU COABSS TO l.J WCH KAJlHI! 

" - 20-a co~ .to rm1 SAND,~ NOtfPLABnc 1':i::NE, BJl:lW:'1. _ 

. - . . - . 
6,U . • 27 .&.l.0/l" 100, 110 ucovm -. -- -- I:! 28 78-6'1 J.6,, U&Di,., HVBRl&iI Wll1"IIRID, DBJOKIOSED SRALIJ '1'01' or Rlelt AT ,a.u•. -. -. -. ·-- DD or IOJU?lQ AT ,9.,, -6u_ -- -. -- -. -- -. -. -. -. -- -. -. . -. -- -- -- . 

- . 
- . 
- . - -- . 
- . 
- . 
- -- -. . . -. . 
. . 

IC>TE FOR - - - I£ 1, 119UED~Y I DATE .,1 IOAING NO. , SHEET 
LEGEICl wo •• Stl!ET t Sl0fiE a WEISTUI EIG. CORP. ~- j7/1h} SWS-3 3 o, 3 
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BU.RR VAw.J:r ~W&ll ST1TION 1JNI1' 2 122/J. BORING Slll-4 
SITE / LOCATION J.O. NO. 

COORDINATES N 42..1.U.O I 62!2.S GROIN) ELE'llll 699.8 SH££T IOf_L 

INCLINATION BEARING LOGGED BY D, MWIIEI&.!. 

DATE : START/ FINISH ~-·r, I 11-4.71 CONTRACTOR / DRH.LER ....,.,.D/IODIT!lt 

STATIC GROUNDWATEII DEPTH / DATE I --- DAILL RIG TYPE 
DEPTH TO BEDROCK 71.3, TOTAL DEPTH DRILLED '11.5 1 

METHOOS: 
DRILLING SOL 4" C69ING, :) ·1/8" ROtJ.Ell 81'1', W R:IDS 1 MUD 

SAMPLING SOIL 211 O.D. SPl.lT SJOON 

DRILLING ROCK 
SPECIAL TESTING OR INSTRUMENTATION 

REMARKS 

;;; ii z :,: ;: .. .. 0: l~I FIELD AND LAB . o- .. .. .... - ... .. .. .. .. .. . SAMPLE DESCRIPTION i~ ::; .. • >- •• :; TEST RE SUL TS / ...... Q~ . ,.. <t:, 
;I l!i i COMMENTS .. - ,, .. .. .. e,' 

. -. / -. -. -- -- -. -- - s5 CW¥, K)DER.lm.Y PLASTIC, 8-12' C&Vlt 1'0 U.6 I?ICR MAIIHUM1 15-2SS _ . ....... 4 CL 
co E to mu: SAND, Gail, son, 9.A.flJIU.'l'ZD 'l'IACIS OF ORQ.A::Ic N1'1'ZIUAI.. -

695 s - s l THR>uaa::nn. _ 
. - -. - -. . s 2 1-l.-l. 2 CL 1,111!1! CUI. SDIU.U TD .1110'1!. 

. . - - -- - . 
- s 3 2-:,-s 8 NO Rl!C0VERr -. -. - -

69u lU - - ~ 
TOP +: 00~, WID!'.LJ' GlW>ID 1 20--25" StJBR)U:IDID GRAVEL TO -- u.·, INCH , co 1 10 FINE SJ.ND, 35-41.d NUtl m Sl.lGBTL? PLAS'l'IC -s 4 8-7-9 l6 II, nm, BlllWN. 1'DLl,OWID n 3 tr.cs wza or SIL'l'! Cl.AX, s1.,Imm.I ,usnc _ . CL BlllWN, BOTI'QM l INCB!l!: §MIDY SILT, t:o::PUSTIC, 211•30$ U::1!01111, F!IIE SA!:D . - D.llilt Bllllll, -- - -- 4-4-3 7 CL 'fi QW1, SLimrr m K>DDATELI JILJSTIC. lu-lSS COAE! 10 nrr1 SA:'.D. -. s s -D aa:i1i11, son. SATO'IU.'l'ED. 'l'RACI or 01111Juc MlTERIAI... . - -. - -

68S lS . s 6 3-3-3 6 CL am ,wx. snm.1lt TO ABOvz. -
S. SPLIT BARREL SAIIP\.E I. DATUII IS IIUN SU LEVEL 
UNDISTU-D SAIIPI.ES CU.D.S.) UNLESS OTIERWISE ~ BORING LOG 

us_ SHELIY TUllt: 2. kDWS RIQURED TD OIIIYE ., Uf'- f'IXED PISTON 2.110.0. l411PLI! SPOON 111 Ofl BEAVER vw.rr l'OWER STATION m,n 2 ... UO- OS TERKFIG DCSTANCI! SHOWN USING ~ Ill ,.. 
UD. DENISON HAlliltrWI fALLM :IQ~ DUQUESNE l.lGHT COMPANY 0 z UP. PITCHER *INDICAT&S USI Of 300" 

.... N-STO. P£NETRATIOII HAIIIIER PI"rrSBUMB, PEU!S!L,VA.:1U 

Q 
RESISTANCE ILOWS/FT 5. OEHOTIS INCHES Of P£1CTR. 

z Jl. OF UNOISTUAED SAWL£R £ STONE a WEBSTER ENG. CORP. .., ":' QROUNOWATER 4. CENOTU INCllt:S Of 

" UNOISTURKD SAMPLE 
"' 11£COY[RY ISUD IV 'DAT£ ,_ IIOIIINli NO. !'HUT ... s. ~ .. 901. a..ASSIPIClll'ION e:::;w,,C. 3/t9hi sws-4 , o, J 

12241 - Gl(B) - 1621 
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IOIIING Hl-4 

IHEIT .!- 01' J..... 
SITE / LOCATION BE&VEII V.w.J:! IQIIEII Sf1TIOII 1111? 2 J.0. NO. = 

~- .. - .. w& Elf Ii ') l'IE\.D AND LAI. .. .... ., .. .:"' .... .... .. !5; "§ SAMPLE DESCRIPTION TEIT RUUL TS / ti:! ,. 
► !I .... 

:I .. i d~ c~ .. COMMENTS " ;;, 

. - . 
- --- -- ,.,., • c.. SlLff QWI, NJDl&t.tm.I J'WSTIC. 8-J.211llll SJt:D, N!Dttlf JlllUN. -- s 7 -- --- -
- .....- -- 2-2-) 5 CL sn,n: CU!, SDaLil tt1 .\10\1'1. -- s 8 -- ...... -

68J 2u - - -- s ~ 2--4-4 • CL SILT! CW, SDm.AK to AIOVL -- -- --- -- ...... -- s lu .. ,..,. , CL SlLt¥ SHY, SDW.AR TD AIOVI. -. -- - . 
- --- -- ll 2-2 .. , 5 CL ~.LII f.MQ Sill!LJJ! re .IIOVE. -

1115 25 -
s -- -· -- .....- -- 1""-2 4 CL §Jlll SckAJ: I SDl!LAII re .IBO'/E. . 

- s J.2 -- - -- - -- 13 
,.._, s CL SY.ff CUI, SDm..Lft TD ABOVE. -s - -- --- -

6?\J >., - - -- 2-3-3 6 CL ■n,,X CLP. SIMILAR TO AIOYE. -- s 14 -- --- -- - -- s 1' >-2-2 4 c.. SILTY cur. SDru..Ul m ADOV!. -- -- - -- - -- 16 l-2-2 4 CL an.rt: cw- sIKIJ.AR m ABOVE. BOTTOM e ptcHES~ OJW.:;1c a11:1W1:. -
~ " - s -- - -- - -- 1/18• 1 CL SIL'l'J Ci.Al, IC>DUA.Ta.Y PLASTIC, 3-IS n:11 SJ.ND, GRAI. -s 17 - -- - -- - -- U/18" u CL SILT! Cl.Al, SIKIJ.,AR TO ABOVE, ElCEP"l' LISS 'flW: SS S!1'1D. -- s 18 -- - -66u ,., - - -- s l~ l-.l-2 ) CJ. SILT! CLAX, · SDW.A.R '1'0 I 18. -- -- - -- - -- 3.3-5 8 CJ. S1Wfi QLJ!', H>DEMTELY 'lO HICHL,t PUSnc, LISS TIWI ,. nHE SA:;D, GJW', -s au 

I - 2 Ii L.U'DS. • . .....- -- - . 
655 4' . s 21 ..... , s c.. "'·~- ...... , sL1mm.t TO K>I>Wm.t PUSnc, 15-201 rn:1: SAND, CRAt. -

NOT< ~~:"'.: =--=[~ IA STIK. WEISTUI ENI. CON! ~-y ,~,~h; IOAIG NO I SHHT 
SIIS-J. 2 01' 3 
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BORING Slll-4 

SHEET ..J... Of' _3_ 

SITE / LOCATION BEA.VER VAJ...LEX' PUWER STATION UNIT 2 J.O. NO. 1221,l 

z z ;: "' ..... Eg! ji 1 FIELD AND LAB. ~- ., .. .... rl le ... ... li:w .. .. ... z9 SAMPLE DESCRIPTION TEST RESll. TS / j ~ ...... :I ► !~ 0 a: ~ "' .. a .. ,c .. 
;d O f i ., ... COMMENTS ... - z :;, ... 

. 

- ........ -- ........ 
CL TOP 5 U/QHlS1 WPI QLJ.Y, sttmm.i" PUST1C,.30-35S rr:rE; SAND, GRAY, 1 r::cl!' - J-l5•U 24 1..A.YEI or J1L'l'f QYX- M)DEUftl.! !0 RIOHLl' PLASTIC, QR,U'. -- s 22 R0'1"!\JM 1 INt;Bt SAUPX Q·B4Yl:k,- l.2 INCH CIU.VEI.. c.uxnrr rn sa,1. -- - -

- - cun;r G~, WIDELY GII.IDED, SIJBll)ll?IDED TO o.s INCH MUIMIJM, 20-2SS l'!•E" - ?-9-lU 19 QC SAND, J~SLIGll'l'LY JIL.ISTIC Flll!S, GIi.iI, I I ·cH LAYER OF HIGHLY ·PLASTIC• - s ZJ SILIT CLAI. AND 1 THIN LAYER OF BLJCUSH SRJwt! OtrlA.P!C MA.TUIA.I.. -
- - -

65u 50 - - sn.~GRAVFJ.. t WIDELY GIW>!D, SUBIIHJ?m!D TO SUBAI ,GULAR 1'0. 1.1 r::c·H KA.IIMUA";" - s 24 6-10-12 22 GM .z5.. COARSE 'l'O FiliE SAUD 1 12-1.S, ::O:i~ASTIC FI.;ES, GRAI. .;.. - -- - -- - SIL~QRAVJ+c, W.I.DU.l' GRADED, AllGUUR (FRACTU'~) TO u.8 Iif_CH MA.llMtlH, -- 14-·1-u 18 GM -s 25 
25- COAME: 'l'O FINE SAND 1 12-15:S NOt:PLASTIC ru:m, BHOwt .. --- - --- -- 20-18-23 4l GM SII,Tf GRA.VJI., SIMIU.R TO ABOVE. -

645 55 - s 26 --- - -- -- S-+7 15 GM SIL'IJ GRAVEL.' SJ.MILAR TO ABOVE. -s 27 - --- -- - -- 8-6-6 12 GP SA.':pY CIU,Vl:J., .RX>IU CRAD!D, StJBMlltiDED '1'0 StlB.UfC.ULAR TO l.0 INCH MAXIHtni!:';" - s 28 
2S-3SS l«JSTLY COARSE SAIID, LESS 1'WI SS FINES , ""'"", --- -

~ 6u - --- 30..J.6-lS 34 GM 'lU~JfPBP: SAUQI OM,VFJ,.. SIMILAR ro ABOVE. -s 29 - BO tL r:iCH= sn.'l'f uy,s- ;!1w1GULAR TO 1.u r:cH MAX.1.MUM, 25-.'.35S -- - MJS'l'LY nNE SA.::D, .12-15 tiOIIPUSTIC Fl!:ES, BRJW. --- -- sn.n 9M:VE1., SOOLAR TO ABOVE. -- s 30 l~-19 39 GM -- - --- - SANPJ GR.\V!l'.., l'OORI.I GR.ll)ED, SIJBRlVNDSD TO SIJBANGOLAR TO 1,0 Ir!CH MAIIMIIM~ - s JL l'/-03...0 &J (lj>. ,0.-J,r!IJS'l'tt HEDil.11 SAND, , .. J.uj HONPLASTIC FINCS 1 8RJW. 
635 6S - GM -- - -- - lJ2+ GP- S 6fig% !ml VEL FOCRLY GRADED, SUB'AN'Guu.R ro l.2 INCH MAXIMUM, 25-JUS -- 22-23-l.!/l GM KlSTLY FINE SAND, 5◄ NON~TIC FitlES, BR)WN. -- s J2 s• -- - -- - mr L rncgg 1 9!Am., _ -

- 156+ SM mmHz §ll,ff !NfP, WIDELY CIW)ED, 25-JOS SUIIRJmlDED GRAVEL ro 0.7 HICH _ 

- s JJ 39-!6-I.!& MAIINtlf KlSTLY rnu: SJ.ND, 25-,SS HO!!PL.ASTIC FINES, BH,\111. SMAI..L POCKETS _ 
3" or s.u.m SILT, THR)UQIIJUT. -- -6)0 ·,o - - -- s J4 50-W lou+ GM TO~lNCfflS1 SU.ff gym. WID!LY GRADED, SUBA:'.Otn.AR TO 0.8 HlCH KUI!q 

- - 5' 35 COARSE 'lO FIN! SAim, 1S-20S tlON 'lO SLIGHTLY PLASTIC rrnES • smw. _ 
IQimlf i ltiCBlli ~,SEVERLY WEATHERED DmlJiGUSED, ORA!, SRA.LE. - . - -- 'lOP OF Jl)CK AT 71.Jt --- mo or BORING AT 71. 5 t - --. 

. -
NOTE· FOi SORWG ~ AND I.£,. c ~•v j Dt.7✓ E ,.., IOANG NO., SHEET 

LEGENl WO UE S1£ET I STONE a WEBSTER EIIII, 0111! ' - 9 19/u S;s , 3 OF 3 
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SIU I LOCATION Hln:11 VAU.lr Rl- STlTION IIIIT 2 J.0. NO. 1.221,l BORING IJll:2 

COORDINATES N 433".o I 61.lll.0 GROUND ELE-.tlll 682.u SHEET I 01' ' 
INCUIATION BEARING LOGGtD BY G,ZllWl.l 

DATE : START/ FINISH WJ-7'1 I W,..7'1 CONTRACTOR / DRILLER 1'lilll!ll)/lODITllt 

STATIC GROUNDWATER DEPTH /DATE I --- DRIU. RIG TYPE 

DEPTH TO BEDROCK 56.u• TOTAL DEPTH DRILLED 56.4, 

METHODS: 

DRILLING SOL 4" c.asDO, ·, .,l•" R)LLSll BIT, 1W mm, MUD 

SAMPLING SOIL 2' O.D. SPl,IT SRJOII 

DRILLING ROCK 

SPECIAL TEST ING OR INSTIIUIENTATION 

' REMARKS . 

z ,..;- .. .... N~, l~l FIELD ANO LAB . o- ... .. ..... - .. - .. ..... .... .. .. g ::i i~ ::; .. :I .. :I :I 

:i i SAMPLE DESCRIPTION TEST IIESUL TS / .... .. :: .... .. :, ;I s, ... - .. .. .. CCMMENTS 
w .. . 

- -. -- -
6lll . -- -- -- -- -- -s - -- -- -- -
67S - -- -- -- -- -- -

10- - -- .... _ ·-· - N)DEBATIL! PLASTIC, io-ao, vm PINI sum, BJl:IW. -- s l 1-1-1 2 ... -- - -
6'10 - - -- -- • 2 1/18• l II. SAHPZ lff.T, Snm.JJl m jl()ft. -- - -- - -- • ' 1/18• l II. ~!-~DERil'BLY PLASTIC, ,-1,, vur ntiE um. TRACI: or ORUNic.1, IR)W-

5- SPLIT BARREL SAMPU I. DATUM IS KAN SU LEVEL 
UNOISTURl[O SAMPLES (U.0.S.) UNLESS OTHE- NJICAl'EO BORING LOG 

us_ SNELIY TUIE 2. II.OWi WEDI.IRED TO DlltVE 

"' UI"- ,rxED PISTON a•o.o. 14,WLI SPOON •• OIi .. uo_ OSTEIIIIEJltG DISTANCE - ,_ l401k BEA.VU VALLI:!' POWER ST4TIOll m;IT 2 .. 
0 UD- DENISON - fAI.LM :10~ DO.tll:sllE LIGHT COMPlNI z UP_ PITCHER * INlllCAT[S USE 0, 300 I-,._ N_STD PENETRATION HAMM[R PinsBDRlB, ~VA.UI. 

Q 
RESISTANCE BLOWS/FT 3. OENOTEI INCHES OF Pt!NETR. 

z ..l!.. Of UNDIST~D SAlll'l.[R A sTONE a WEBSTER ENG. coRP. .., 7 GROUNDW,lTER ◄ DENOTES ,_S Of ., UNDISTUIIIIED SAMPLE .., 
RECOVEIIY ISIUE~Y , .. i M - NO. ISNEET .... 

5. ~.!10'- CUQIIICffllN Q-- /1 ~J/1} s,--, I Of ) 

12241 - <ll(B) - 16)l 
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IOIIING S!!!::2 

SHEET-L OF _3 -

SITE / LOCATION BEAVER Vill.!! IOW!ll STATION IINIT ii J.O. NO. 

z .. - .. .... Bij ii ') Fl£L0 All) LAB. 
g- .... .J .. E"' ... .. .... .. .. 

E ; .. ; SAMPLE DESCRIPTION TEST AESll.TS / 3! t: .... ,. 
► !i ~ ... i 5 i .. ~ Cl~ 5. COMMENTS .J - z .. 

. 

- - -. 

- - . 
'°' - • 4 1/l.8• 1 ML mt, l<)DEIU.m.!' PUS'f!c. LISS 1'!WI ,. V'!RI' PIN& SANn, caa. . 

' - -- .._ -- .._ -- 2/2/2 I. §4i;pt SU:T, K>DUJ.!'ELY PLASTIC, 15-2$S VER!' PlNE SJJ-:D, ORA!'. -IL - s 5 -- - -,.,_ - -
- 6 2/l/2 ) NO Rll:OVE!lt -s - -- - -

660 - i-- --- s 7 l/18" -1 ML sn.n: SANJh UNilOJIM1 VUf .r.1n, J0-4,0j SLIGHn,Y PLASTIC n:;ss I GIW:. -- - -- - --a, - s 8 1/5/) 8 CL CUV[! SN!P- UNIJORM, VERY n~1l:; 3U-40S M)D!RATEl'..Y PUSTIC FUaS. CRAY • .: 

- i-- -- i-- -§A:!£, TCP } INCHES i Soot.All 'lt> S81.ft!MA.I:iING .. GJI.ADI.NG· TO SAllD, POORLY 

"' - s 9 2/4/4 • SP GIW>Etl,rINE TO COAJISl 1 K:IS'l'L? nNE & MEDIUM GKAVU., TRA.Cli5 Of VJOJ, BitlW:( - SM & GRAI. -- - -- - -- 8-U-19 )0 NO R!COVJ!Rr -- s 10 --- -
,0 - - -- s u U-13-U - 21. NO Rll:OVE!lt --

650 - - -- - I -- s l2 7-10-lS ., SC 
,,., ,u-, .,,,.,._ WELL GRADED' PUCE or ORA.VU. CAOlBT 1H SiEIE. -. - -- - -- - -- s 13 10-9-5 11. SW ORlm.tX §,ym. WU..L QRAD!l>, 20-~ CRAVU. 'lC 1.2 INCH M4.IIMUM, Fl~IE ro -

JS - COilSE S.11:D, LESS TILi/; 5S NONPL.ISTIC F111!S, ORA?. -- - -- - -
61,6 - s 14 9-10-9 19 NO IUX:OVER! -- -- - --- -- -- s 15 3-J-S 8 NO U:OVERf --- -

JI) - - ---- s 16 9-9-7 16 SM sn.n SMP· FINE 'IO COARSE, LISS nw: ss GJU.VU. ·-
6"" - - -- - -- GRA\'ELLT s,um. mt GRADED, nNE TO COAIISE, TOP 1 PlClf!Si 10-lSS .SLIGHT!.!,_ 

s 17 17-20-19 39 SW PLJSTIC F.1.N!S, ~ CJU.VE1. 'lO l¾ I~:ca, T!l.LOW-811:l\r... - SM BQ'M'OM l rncm: LEU TllAN ,,. rn:ES, 30~ CJU.VEL nucnrm, l/4 I~:CH -- - PI!X:ES, CR.U. -
- - G~Ja!ffi· WELL GlU.D!D, FINE '%ti COARSE, ,-1os NON..sLIGH'I'LY PUSnc 

. 
45 - 18,,,1)-1.l 24 sw- -s le SM F NES, GRAVEL. TO li' INCH, GRU AND BR)WN! 

f«)T£ fOR BORIIG ,._.,.. -1 A TONE CIR' I~· I o•r .•: LEG£N) WO SEE SHE(T I s II WEBSTER [NI. . , ,11>1-
IORNi . NO I SHl'I!: T 
sie., 2 OF 3 

12""1 • OA(B) • l6JB 
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BORING S111-5 

SHEET_J_ CJ#' _3_ 

SITE/ LOCATION 
BllVD VJLLEI'. lllllElt STATION IIUT 2 J.O. NO. 122.U 

z ,. - "' "'"' =; ;, 1 Flt:LD AND LAB. 
Q- .... ... .. ... .. .. .. .... .. .. Ii ~g zg SAMPLE DESCRIPTION TEST RESULTS / I ::f "'"' 

,. .. .. .. i "' ... o ... ., 
$1 COMMENTS ,;1- .. • 

- - ' - - HMPX mm- rn:1 !O com1, au FINI A MEDitll (TO l¾ INCi JRACTUREDJ: 
6JS - • 19 ll..J.1-'I 20 GV LISS 1'IWI lot: NON..s&.Imrl'LY PUSflC JtHES, SOI£ LDmS OP stimr:rLY PUS1'IC ., - >'IlllS, JO..jD!I P11IB 'Ill CO.UU S.11111, BRlWN. - - -- - . 

- 12-u-u 22 "' IIIICOVEKr 
. 

- s 20 . 
- - -

so - - -- . 
a 2l i.a-1.0-ao )0 SW WWI ':ti' FINE '1'0 C0.&1111, WELL GII.ADJ:D, 10-1,,. NO!l-st.IGHTLY PLASTIC . -- - FINES, 20- QRA.VJI. nw»mn'S '10 1¼ UtCB, aaow. . 

- - SILTJ SHfD· PDOJU aBADm, ms m COAllH, KJSTLY no & MEDIUM, 101 -- ~ Ill SP• NON-81.IOHTL?' PWStlC nr:11, 10-1,J GRA.vtt. TO 1 I?:ca, BK:IWH. -- • 22 
SM -- >-- . 

6)0 - .__ ... -
- s 2) !0-7S 7S< SP. SILT! SAND· SAME JS AEK>VE. -" - - SM -. . . -. ,_,. 100/5' 100, VllTIIDED SHALE. 

. 
-- . - -- TOP or lllCK AT l6,U' . 
- llfD OF BORiifG AT ~.41 

.. 
. -. -- -- -- .. 
- -- -- -. -. -. -. -- -. -- -. . -

. - -- -- -- -- -- -- -- -- -- -- -- -- -. -- -. -
NOT£· '°" 8011 .... _., - £. S10NE a WE8ST8I DIG CCII! 1 •ssu1D ~ I 0~£ / ··'

7 
IORNI NO. , SHEET 

L£- WO. SE£ -ET I. • . ~ SI. 19 n· .s111.5 J 01'3 

122Ll • Gl(Bl • 1MC 
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IITC WY■ INd:R rae, PWIW • ■n M 1 .lO.- BZ99 .,. ... -.....w._ 
TYN ., ...... MID 1..0CATIOII .,,,,,eenet neen ltllt ..... II.CY. ?Al •• 
MTC DIIILLIO ,mu 1169 Oltll.LIO e,, ,_ PIJY IF L.OeeCO •• I G I J e IIOfll ___________________________________ _ 

IUW. ..-aNn N ....... ,., 

2S 

2) 

,11 
17 

,__...._ ______ _.,,_us 11 

DAIi IICMI IAIIDI 
CLAY. ftIPP 

,__....__DA ____ GIA __ r_c_LA_f_t ___ ~~ 
taACa or wooo. 

sn oo 

ft) 8) 

L ....... a .... oa arco¥1:ft eou,aa -•t'I TIii'. ....... 
• ... 0, A lltO I.I ...-1 r&LLIIII JC • IHUIIIH 
.. --- A 2 • .. -· .. _ 12 • OIi TIC .... _ -- ,_ - -•·"· -.,_ 
...,. '8a NCMn ....... Aff IIICIChT. 

.......... 
SILT • S&IDY • ,11w. •ow 

CUT. ,tRN,L&A•.sn.n.TIIACs a,,.~ 
PIIAGmTS.IIMM u• AS IS)· 

SAIC AS SS) 

sa• Aa a, 

CUT • FtAN. UIAI. OAOAlfC. srt.n. :IIIIPOIIN, CRAY 

SAIC ASS~ 

1 SAND • ICDtmt,VtTI OIIOAl!C.SILT AID GIIAYIL,POORLY 

'-;- SA .. 41 SS6 

CAAY&t. • m:i.ilr.)att.~~:~::o:::& ~c:-=~~ib 
s,-.. AS sfiACl 
StlCit.Aft to !all, llU1I 11:1111 SAND 

SAND • :UJ:x~~,l~l.m~o• GRAYIL, 

SA .. AS ssn 
sa• AS aa11 

! 1· ::::: ~=: ~:..- - •tt• • IOIIIING LOG )Cl 
,_,._ hC ,,_ .. IC,\TU ns , .. ., •u-
.,_, -- -·"· --·-•. ••• u-..., •ITIIN CWfllll' IINC ... Al A ,....., ..... "" .... ,., ""' e. ■.• ....... IC L ... T; •••LI- &. ... f;l,-•-•ITY _._ 

.... ...,.. ..... ,, .... ; " .... fl ...... , ~ 
"· M1'W • IGIAI SU UVSL ........... fl. - -., ... _,_ ... ., 

....... •• II Wit, M Tt ... In.If •. 
11100•111-l<l 
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FIELD TEST PIT LOG TEST PIT NO. 
STONE 8 WEBSTER ENGINEERING CORP. TP-1 
SITE IJ.O. NO. SHEET 

BEAVER VALLEY POWER STATION - UNIT 2 12241.00 1 OF 1 
EQUIPMENT LOCATION GROUNO ELEV. 

BACKHOE - CASE 780B N 3885.,7, E6204.3 733.5 
OATE EXCAVATED CONTRACTOR !LOGGED 8Y 

AUGUST 11, 1982 DICK CORPORATION J. w. MCCOY 

DEPTH SAMPLE DESCRIPTION 
ELEV. (FEET) 

733, 5 - CLAYEY SILT/SILT, SLIGHTLY PLASTIC, MOIST, LIGHT BROWN WITH CRAY MOTTLING. (CL/ML). -
- -- -- -

5 - -- -
SILTY SAND/SAND, UNIFORM, FINE, BROWN (SM-SP). - -

- -
10 - SILT, NON TO SLIGHTLY PLASTIC, VERY MOIST, SOME LAYERING, LIGHT BROWN (ML). -- -- SAND, TRACE FINE GRAVEL, MEDIUM-FINE SAND, FEW NODULES OF SILT, MOIST, BROWN (SP). -- -
15 - BOTTOM OF TEST PIT: 14 FT. -- GROUNDWATER NOT ENCOUNTERED. -- -

- -- -- -- -- -
- -
- -
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- -
FIELD TEST PIT LOG TEST PIT NO. 
STONE 6 WEBSTER ENGINEERING CORP. TP-2 
SITE IJ.O. NO. SHEET 

BEAVER VALLEY POWER STATION - UNIT 2 12241.00 1 Of 1 
EOUIPMENT LOCATION GROUND ELEY. 

BACKHOE - CASE 7808 N3949.6, E6167,7 733.5 
DATE EXCAVATED CONTRACTOR 'LOGGED BY 

AUGUST 11, 1982 DICK CORPORATION J. W. MCCOY 

DEPTH SAMPLE DESCRIPTION ELEV. (FEET) 
733.5 SANDY SILT, BROWN. - . 

- SILT, NONPLASTIC TO SLIGHnY PLASTIC, TRACE FINE SAND, VERY MOIST, LIGHT BROWN. (ML). -- -- -
5 - -- -- SANDY SILT -

- -SAND, TRACE FINE GRAVEL, MEDIUM TO FINE SAND, BROWN. (SP). - -
10 - -

- SILT, NONPLASTIC TO SLIGHTLY PLASTIC, VERY MOIST, MODERATELY STIFF TO SOFT, LIGHT BROWN.(ML). -·- -SAND, 10-15% GRAVEL, ROUNDED TO SUBANGULAR, COARSE TO FINE SAND, TRACE COAL FRAGMENTS, - GRAYISH BROWN. (SP) • -- -
15 - -- BOTTOM OF TEST PIT: 13'9" -- GROUN™ATER NOT ENC.OUNTERED. -_, -- -- -- -

- -- -
. - -

. 



 BVPS-2 UFSAR Rev. 0 

2.5E-83 

 

 
 

FORM G·l3·0 
FIELD TEST PIT LOG TEST PIT NO. 

STONE 6 WEBSTER ENGINEERING CORP. TP-3 
SITE IJ.O. NO. SHEET 

BEAVER VALLEY POWER STATION - UNIT 2 12241 l OF l 

EQUIPMENT BACKHOE - CASE 780B LOCATION N3949.9, E6112. 2 GROUND_ ELEV. 733 05 

DATE EXCAVATED 
AUGUST 11, 1982 CONTRACTORDICK CORPORATION l LOGGED BY J, W. MCCOY 

DEPTH SAMPLE DESCRIPTION 
ELEV. (FEET l 
,~~-5 SAND I SILT, GRAVEL, SLAG GRAY. 

- -SILT, 5-10% FINE SAND, SLIGHTLY PLASTIC, MODERATELY STIFF TO SOFT, VERY MOIST, LIGHT BROWN, 
- FEW LARGE ROUNDED GRAVEL TO 6 IN. (ML) , -- -

5 - -- -
- -
- SAND, 5-7% COARSE TO FINE GRAVEL, MEDIUM TO FINE SAND, MOIST, BROWN. (SP). -
- -

10 - -
. - SILT, NON TO SLIGHTLY PLASTIC, MODERATELY STIFF, VERY MOIST. (ML) -

- SAND, 5-7% FINE GRAVEL, COARSE TO FINE SAND, TRACE NONPLASTIC FINES, VERY MOIST. BROWN. (SP-SW). -
- BOTTOM OF TEST PIT: 13.5 FT. (CAVING) -

15 - GROUNDWATER NOT ENCOUNTERED. -- -- -
- -- -- -- -- -- -
- -

. 
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FORM G•l3•0 

FIELD TEST PIT LOG TEST PIT NO. 
STONE 8 WEBSTER ENGINEERING CORP. TP-4 
SITE I J.0. NO. SHEET 

BEAVER VALLEY POWER STATION - UNIT 2 12241. oo. 1. Of 1 
EQUIPMENT LOCATION GROUND ELEV. 

BACKHOE - CASE 7808 N3895, E6240 . 733,5 
DATE EXCAVATED CONTRACTOR 1 LOGGED BY MCCOY/D. HUNT SEPTEMBER 21, 1982 DICK CORPORATION J. w. 

DEPTH SAMPLE DESCRIPTION 
ELEV. (FEET I 
733,5 TI.!,!,_, SLAG, CINDERS, GRAY. - -

SANDY CLAY/SILTY CLAY, STIFF, MOIST, COARSE TO FINE GRAVEL SIZED WEATHERED SHALE FRAGMENTS, - MOTTLED BROWN AND GRAY, (CL). -- -
5 -

CLAYEY SILT/SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, MOIST, SOME FINE GRAVEL -SIZED WEATIIERED SHALE, 15-20% FINE SAND, BROWN. (CL), - -- SI MILAR TO ABOVE, GRAY. . -- SAND, 10-15% FINE GRAVEL, ROUNDED, MDEIUM TO FINE SAND, 5% NONPLASTIC FINES, DAMP, BROWN, -- ESTIMATE WATER CONTENT AT 7-8% .( SP) • -
10 - -- -- -- -- -
15 BOTTOM OF TEST PIT: 15 FT. - GROUNDWATER NOT ENCOUNTERED -- -- -- -- -- -- -.. -.. -

. 
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FORM G·l3·0 
FIELD TEST PIT LOG TEST PIT NO. 

STONE & WEBSTER ENGINEERING CORP. TP-5 
SITE BEAVER VALLEY POWER STATION - UNIT 2 to. NO. 12241 SHEET 

l Of 1 
EQUIPMENT LOCATION GROUND ELEV. 

BACKHOE - CASE 780B N3825, E6320 731.6 
DATE EXCAVATED CONTRACTOR I LOGGED BY J. w. MCCOY/D, HUNT 

DEPTH SAMPLE DESCRIPTION ELEV. I FEET I 
731.6 SANDY SILT, VERY DENSE, OCCASIONAL GRAVEL TO 2 IN,, ROIJNDED, MOTTLED GRAY AND BROWN, (ML). - -

SILTY' CLAYlCLAYEY SILT, STIFF TO VERY STIFF, MODERATELY PLASTIC, BROWN. (CL). - -
5 

SAND, FINE, 7-10% NONPLASTIC FINES, DAMP, BROWN, 
~SILTY' SAND. FINE. DENSE. WET. GRAY BROWN. /DILATIVE\ {SM) • '"-= 

I - -
- -- -

10- -
SAND, 10-15% FINE GRAVEL, ROUNDED, MEDIUM TO FINE SAND, 5% NONPLASTIC FINES, MOIST, BROWN, (Sl'), - -
/ . . 

. 

- BOTTOM OF TEST PIT: 13 FT, -
15 - GROUNDWATER NOT ENCOUNTERED, -- -- -

- -
- -- -
- -
- -- -
- -

. . 
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FORM G·l3·0 
FIELD TEST PIT LOG TEST PIT NO. 

STONE 6 WEBSTER ENGINEERING CORP. TP-6 
SITE IJ.0. NO. SHEU 

BEAVER VALLEY POWER STATION - UNIT 2 12241 1 Of 1 
EQUIPMENT LOCATION GROUND ELEV. 

BACKHOE - CASE 780B N3775, E6400 733.4 
OATE EXCAVATED CONTRACTOR I Loc;GED BY 

SEPTEMBER 21, 1982 DICK CORPORATION J, \I, MCCOY 
. 

DEPTH SAMPLE DESCRIPTION 
ELEV. (FEET l 
733,4 - FILL, SLAG, CINDERS -. - -

_ SILTY SAND, TRACE COARSE TO FINE GRAVEL, OCCASIONAL LARGE ROUNDED COBBLE, FINE SAND, 30-40% -- NONPLASTIC FINES, CONTAINS LAYERED ZONES OF CLAYEY SILT AND FINE SAND, 1/4 TO 1 IN, -THICK, DAMP, BROI/N, 
5 - -

- -
- -- -
- -

10 - -- -- -
- -
- -

15 
- BOTTOM OF TEST PIT: 15 FT. -GROUNDWATER NOT ENCOUNTERED. - -
- -- -
- -
- -
- -- -
- -

. . 
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FORM G·l3· 0 
FIELD TEST PIT LOG TEST PIT NO. 

STONE a WEBSTER ENGINEERING CORP. TP-7 
SITE BEAVER VALLEY POWER STATION - UNIT 2 IJ.O. NO. 12241 SHEET 

1 OF 1 
EQUIPMENT LOCATION GROUND ELEY. 

BACKHOE - CASE 780B N3745, E6375 734.2 
DATE EXCAVATED CONTRACTOR I LOGGED BY 

SEPTEMBER 21, 1982 DICK CORPORATION J. W. MCCOY/D. HUNT 

DEPTH SAMPLE DESCRIPTION 
ELEY. (FEET) . 

734.2 .· - CLAYEY SILT, DENSE, 15-20% FINE GRAVEL SIZED SIIALE FRAGMENTS, BROWN. -
. - -- SILTY SAND, FINE, 20~40% NONPLASTIC FINES, OCCASIONAL SILT LAYERS, DAMP, DENSE, BROWN. -

. - -
5 - -- -- -- -- -

10 - -- SILTY SAND, FINE, 15-20% NONPLASTIC FINES, OCCASIONAL COBBLE, ROUNDED, LIGHT GRAY, GRADING TO -_ SAND, FINE, TRACE COARSE TO FINE GRAVEL AND OCCASIONAL LARGE COBBLE, DAMP (W•6%), MEDIUM DENSE -TO DENSE, - -
15 - BOTTOM OF TEST PIT: 14 FT, -GROUNDWATER NOT ENCOUNTERED. - -

- -
- -- -- -
- -- -- -
- -
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FORM G·lll·O 
FIELD TEST PIT LOG TEST PIT NO. 

STONE S WEBSTER ENGINEERING CORP. TP-8 
SITE 

BEAVER VALLEY POWER STATION - UNIT 2 IJ.O. NO. 12241 
SHEET 

1 OF 1 
EOUIPMENT. LOCATION GROUND ELEV. 

BACKHOE - CASE 780B 
DATE EXCAVATED CONTRACTOR ILOOGED BY 

SEPTEMBER 21, 1982 DICK CORPORATION J, W. MCCOY/D. HUNT 

DEPTH SAMPLE DESCRIPTION 
ELEV. (FEET) 

- -
- STRUCTURAL FILL, FOR SWS PIPELINE. -
- -- -

5 - -
- -
----' . 

SILTY CLAY, SLIGHTLY TO MODERATELY PLASTIC, STIFF, MOIST, MOTTLED GRAY - BROWN. . 

- -
- -. 

10 - _J 
CLAYEY SILT, TRACE COARSE TO FINE GRAVEL, 20-30% FINE SAND, BROWN. (DRIER, LESS PLASTIC L-

- MORE CRUMBLY THAN ABOVE) • -• 
GRAVELLY SAND, 20-25% COARSE TO FINE GRAVEL, S-10% NONPLASTIC FINES, BROWN. - -- -

15 . 

- BOTTOM OF TEST PIT: 15 .FT. -GROUNDWATER NOT ENCOUNTERED. - -
- -- -- -- -
- -- -
- -
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B1 INTRODUCTION 
 
The purpose of the laboratory testing program described herein 
was to evaluate the index and engineering properties of the soil 
samples recovered from EOS series of borings that are pertinent 
to the study of the stability of slopes in the vicinity of the 
emergency outfall structure.  The scope of the testing program 
consisted of the following: 
 
 Atterberg Limits and Grain Size Analyses 
 Consolidation Test 
 Triaxial Compression Tests 
 Direct Shear Tests 
 
B2 INDEX TESTS 
 
B2.1  Grain Size Analyses 
 
Eight grain size analyses were performed on split spoon samples, 
the results of which are shown in Figures B-1, B-2, B-3, B-4, 
and B-5.  Tests were performed in accordance with Appendix V of 
WES (1970). 
 
B2.2  Atterberg Limits and Natural Water Contents 
 
Atterberg limits and natural water contents were performed on 
selected split spoon and undisturbed samples as summarized in 
Table B-1 and Figure B-6.  Natural water content determinations 
were made in accordance with ASTM D2216.  Atterberg limits were 
determined in accordance with the methods presented in 
Appendix III of WES (1970); however, the grooving tool used was 
as specified in ASTM D423. 
 
B3 CONSTANT RATE OF STRAIN CONSOLIDATION TESTS 
 
A single constant rate of strain consolidation (CRSC) test was 
performed on a 2.5-inch diameter by 1.0-inch high specimen of 
sandy clay trimmed from an undisturbed sample from boring EOS-4 
on the riverward slope.  Specimen preparation was in accordance 
with Appendix VIII of WES (1970).  Testing was performed 
according to the procedures described by Wissa and Heilberg 
(1969). 
 
The results of the test (Figure B-7) indicate that the clay is 
only slightly overconsolidated with a maximum past pressure of 
about 5.6 ksf, compared to an in situ vertical effective stress 
of about 4.6 ksf. 
 
B4 TRIAXIAL COMPRESSION TESTS 
 
Twelve consolidated isotropically undrained triaxial compression 
tests were performed on undisturbed samples of the alluvial 
soils in accordance with the methods described in Appendix X of 
WES (1970).  Table B-2 summarizes the results shown in Figures 
B-8, B-9, B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, B-18, 
B-19, B-20, B-21, B-22, B-23, and B-24. 
 
 

B-1 
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B5 DIRECT SHEAR TESTS 
 
Two direct shear tests were performed on 2.5-inch diameter, 
remolded specimens of the fine colluvial material, the results 
of which are presented in Figures B-25, B-26, B-27, B-28, B-29, 
and B-30 and summarized in Table B-3.  The tests were performed 
in accordance with Appendix IX of WES (1970); sample preparation 
is described in this section. 
 
Since the residual friction angle was desired, tests were 
performed on remolded split spoon samples, using only the finer 
fraction of the fine colluvium.  Test 3 was performed on a 
sample of silty clay which did not contain the coarser 
fractions, and Test 4 was performed on the minus No. 40 sieve 
fraction of the sample.  The remolded samples were tamped into 
the direct shear box to obtain an initial specimen height of one 
inch.  The specimens were initially consolidated to 
approximately twice the in situ vertical effective stress.  The 
normal load on the test specimens was then reduced and the 
specimens reconsolidated to approximately the in situ vertical 
effective stress.  Tests were terminated after about one inch of 
cumulative horizontal displacement since material was slaking 
from between the halves of the direct shear box. 
 
The measured residual friction angles were 22 and 28.4 degrees. 
 
B6 REFERENCES 
 
U.S. Army Engineers Waterways Experiment Station (WES).  
Laboratory Soils Testing.  Engineer Manual 1110-2-1906.  
Department of the Army.  1970. 
 
Wissa, A. and Heilberg, S.  New One Dimensional Consolidation 
Test.  Research Report 69-9.  Soils Publication No. 229.  
Prepared by Massachusetts Institute of Technology, Department of 
Civil Engineering, Cambridge, Massachusetts.  1969. 
 
American Society for Testing Materials.  Standard Test Method 
for Liquid Limit of Soils.  ASTM D423-66 (Reapproved 1972). 
 
American Society for Testing Materials.  Laboratory 
Determination of Moisture Content of Soil.  ASTM D2216-71. 
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TABLE B-1 
 

ATTERBURG LIMITS AND NATURAL WATER CONTENTS 
 

 
 
Boring 
  No.  

 
 
Sample 
  No.  

 
 
Depth 
 (ft)  

 
 
Elevation 
  (ft)    

Natural 
Water 
Content 
  (%)   

 
Liquid 
Limit 
(%) 

 
Plastic 
Limit 
(%) 

 
Plasticity 

Index 
(%) 

Finer 
than 

No. 200 
  (%)   

 Finer 
 than 
No. 200 
  (%)   

          
EOS-1 S4 5.5-7.0 735.5-734.0 22.1 43.7 22.0 21.7 98 CL 
 S5 7.0-8.5 734.0-732.5 25.8 31.8 19.2 12.6 -- CL 
 S6 8.5-10.0 732.5-731.0 26.7 28.5 21.7  6.8 95 ML 
 S7 10-11.5 731.0-729.5 15.9 23.8 17.8  6.0 42 ML-CL 
          
 S8 11.5-13.0 729.5-728.0 19.8 24.6 19.8  4.6 94 ML-CL 
 S10 14.5-16.0 726.5-725.0 19.7 21.1 13.7  7.4 -- ML-CL 
 S12 17.5-19.0 723.5-722.0 26.8 24.8 22.8  2.0 96 ML 
 S13(T) 19.0-20.5 722.0-720.5 22.4  --  --  -- -- SM 
          
 S14 20.5-22.0 720.5-719.0 29.5  --  --  -- -- SM 
 S15(T) 22.0-23.5 719.0-717.5 28.4  --  --  -- -- ML 
 S15(B) 22.0-23.5 719.0-717.5 13.1  --  --  -- -- SM 
 S16 23.5-25.0 717.5-716.0  7.7  --  --  -- -- SP 
 S17 25.0-26.5 716.0-714.5 29.6  --  --  -- -- SP 
          
EOS-1A US1E 11.1-11.6 729.9-729.4 27.6 26.0 21.2  4.8 96 ML-CL 
          
EOS-4 US185 36.9-37.1 683.2-683.0 28.5 42.0 22.5 19.5 88 CL 
 S16 38.0-39.5 682.1-680.6 26.2 35.0 22.5 12.5 87 CL 
 S18 45.0-46.5 675.1-673.6 27.0 39.9 23.7 16.2 90 CL 
          
EOS-4A U04E 47.2-47.8 673.2-672.6 26.5 34.5 19.5 15.0 -- CL 
 S4 52.5-54.0 667.9-666.4 31.0 34.5 21.6 12.9 77 CL 
 U07C 58.8-59.3 661.6-661.1 25.7 30.2 17.1 13.1 -- CL 
 U07F 59.9-60.4 660.6-660.0 25.6 30.7 17.5 13.2 -- CL 
 S6 60.5-62.0 659.9-658.4 28.6 28.7 20.2  8.5 68 CL 
          
EOS-5 S3 5.0-6.5 678.0-676.5 37.8 52.9 30.5 22.4 82 MH 
 S6 13.5-15.0 669.5-668.0 29.2 33.0 22.7 10.3 71 CL 
 U02E 18.7-19.3 664.3-663.7 26.7 31.4 19.1 12.3 -- CL 
 S8 20.0-21.5 663.0-661.5 24.0 28.4 16.2 12.2 70 CL 
 S9 24.0-25.5 659.0-657.5 28.9 31.9 17.8 14.1 76 CL 
          
EOS-6 S2 2.0-3.5 743.1-741.6 19.1 36.3 23.6 12.7 66 CL 
 S4 6.0-7.5 739.1-737.6 19.2 42.0 19.5 22.5 -- CL 
 S6 10.0-11.5 735.1-733.6 22.3 35.3 19.2 16.1 -- CL 
 S7 12.0-13.5 733.1-731.6 27.8 26.2 19.3  6.9 96 CL-ML 

 
1 of 2 
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TABLE B-1 (Cont) 

 
 
 
Boring 
  No.  

 
 
Sample 
  No.  

 
 
Depth 
 (ft)  

 
 
Elevation 
  (ft)    

Natural 
Water 
Content 
  (%)   

 
Liquid 
Limit 
(%) 

 
Plastic 
Limit 
(%) 

 
Plasticity 

Index 
(%) 

Finer 
than 

No. 200 
  (%)   

 Finer 
 than 
No. 200 
  (%)   

          
EOS-6 S11 20.0-21.5 725.1-723.6 25.8 29.2 24.1  5.1 -- ML 
(Cont) S12 22.0-23.5 723.1-721.6 25.4 27.0 20.5  6.5 -- CL-ML 
 S13 24.0-25.5 721.5-719.6 27.6 Non-

plastic 
 --  -- -- -- 

 S14 26.0-27.5 719.1-717.6 30.7 30.5 19.7 10.8 99 CL 
 S15 28.0-29.5 717.1-715.6  -- Non-

plastic 
 --  -- -- -- 

          
EOS-7 S4 6.0-7.5 753.9-752.4 17.0 34.0 23.4 10.6 54 CL 
          
EOS-7A S4 17.0-18.5 742.6-741.1 22.8 42.9 18.4 24.5 -- CL 
          
EOS-10 S9 35.5-37.0 685.2-683.7 21.5 36.1 19.8 16.3 75 CL 
          
Test Pit 1 -- 0.0-7.0 733.5-726.5  --  --  --  -- 98 ML 
 -- 9.5-10.5 724.0-723.0  --  --  --  -- 99 ML 
Test Pit 2 -- 1.1-7.5 732.4-726.0  --  --  --  -- 92 ML 
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TABLE B-2 

SUMMARY OF 
CONSOLIDATED ISOTROPICALLY - UNDRAINED (CIUC) TRIAXIAL COMPRESSION TESTS 

 
 

        SPECIMEN PROPERTIES         
       INITIAL  AFTER CONSOLIDATION        
                   
 
 
 

Boring 
  No.   

 
 

Sample 
and 

Section 

 
 
 

Depth 
   (ft)    

 
 
 

Elevation 
    (ft)     

 
 
 

Diameter 
   (in)    

 
 
 

Height 
  (in)   

 
 

Water 
Content 
   (%)    

 
Dry 
Unit 

Weight 
  (pct)   

 
 
 

Void 
Ratio 

 
 

Water 
Content 
   (%)    

 
Dry 
Unit 

Weight 
  (pct)   

 
 
 

Void 
Ratio 

 
 

Liquid 
Limit 

  (%)   

 
 

Plastic 
Limit 

  (%)   

Effective 
Confining 
Pressure 

σC 
   (ksf)    

 
Back 

Pressure 
uo 

   (ksf)    

 
 
 

(σ1 - σ3)max 
    (ksf)     

 
Vertical 
strain at 

(σ1 - σ3)max 
     (%)     

 
 
 
 
Soil Description 

                   
EOS-1A US1D 10.5 730.5 2.9 6.5 28.2 95.8 0.747 26.3 98.6 0.697 -- -- 6.0 6.5 7.2 14.4 Silty Clay-Clayey 

silt 
 US1E 11.1 729.9 2.9 6.5 27.6 96.2 0.740 26.2 98.3 0.702 26.0 21.2 3.0 6.5 6.2 14.8 Silty Clay-Clayey 

silt 
 US1F 11.6 729.4 2.9 6.0 28.1 97.2 0.721 27.5 98.2 0.703 -- -- 1.5 5.8 5.8 15.9 Silty Clay-Clayey 

silt 
                   

EOS-1A US4E 20.8 720.2 2.9 6.0 24.3 91.4 0.829 29.5 92.2 0.814 -- -- 3.0 13.0 6.3 13.9 Layered Silt and 
Silty Fine Sand 

                   
EOS-41 UO4D 46.6 673.8 2.9 7.1 26.5 98.5 0.699 24.1 102.9 0.626 -- -- 5.5 5.8 5.3 14.9 Sandy Clay 

                   
 UO4E 47.2 673.2 2.9 7.0 26.5 98.3 0.702 23.4 103.8 0.612 34.5 19.5 7.0 6.5 5.9 15.0 Sandy Clay 
                   
 UO4F 47.8 672.6 2.9 7.0 27.8 96.4 0.735 23.1 104.0 0.608 -- -- 10.0 6.5 7.9 15.6 Sandy Clay 
                   
                   

EOS-4A UO7B 58.2 662.2 2.5 6.2 26.0 99.5 0.681 21.2 107.9 0.551 -- -- 14.0 9.4 10.7 14.0 Sandy Clay 
                   
 UO7C 58.8 661.6 1.4 3.5 25.7 103.3 0.619 22.3 109.6 0.526 30.2 17.1 7.0 10.1 6.1 8.8 Sandy Clay 
                   
                   

EOS-5 UO2D 18.1 664.9 2.9 7.0 27.9 97.4 0.718 26.1 99.3 0.685 -- -- 2.00 7.2 2.9 14.4 Sandy Clay 
                   
 UO2E 18.7 664.3 2.9 7.0 26.7 97.5 0.716 25.0 100.1 0.671 31.4 19.1 4.0 7.2 4.5 12.9 Sandy Clay 
                   
 UO2F 19.3 663.7 2.9 7.0 28.5 94.8 0.764 25.7 98.8 0.694 -- -- 6.0 9.4 5.3 14.8 Sandy Clay 

 
 



 BVPS-2 UFSAR Rev. 0 

2.5E-99 

TABLE B-3 
 

SUMMARY OF DIRECT SHEAR TESTS 
 
 

 
 
Boring 
  No.  

 
 
Sample 
 No.*  

 
 
Depth 
 (ft) 

 
 
Elevation 
  (ft)   

 
Water 

Content
  (%)  

 
Liquid 
Limit 
 (%)  

 
Plastic 
Limit 
 (%)  

Residual 
Friction 
Angle 

(Degrees)

 
 
 

Symbol 
         

EOS-7A S4 (90%) 17.0-18.5 742.6-741.1 22.8 42.9 18.4 28.2 CL 
EOS-7 S9 (10%)        
         
EOS-6 S4 (90%) 6.0-7.5 739.1-737.6 19.2 42.0 19.5 22.0 CL 
 S3 (10%)        

 
 
NOTE: 
 
* Remolded specimen consists of material from split spoon samples in the percentages 

indicated.  Additional data provided only for major constituent of test specimen.  
Specimen dimensions:  2.5-inch diameter by 1.0-inch height. 
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