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Shoen Road (S3-0360) 
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  PSI Project No.: 04912023 
 

As requested, Professional Service Industries, Inc. (PSI), an Intertek company, provided 
drilling services at the above referenced site. Our services were performed under PSI 
Proposal No. 0491-214504, dated June 19, 2017 signed by Mr. William M. Gardner, 
President of Directional Project Support, on June 20, 2017. This letter report presents the 
results of the test borings performed at the locations and depths provided by DPS.  
 
Work Task 
 
PSI’s services included hiring a geotechnical drilling subcontractor (Allied Well Drilling, Inc.) 
to drill two exploratory test borings designated as S3-0360_AP_A1 and S3-0360_AP_B1 
within the right-of-way on the hillside north of Shoen Road in Chester County, Pennsylvania.  
PSI’s services also included providing a field logger to visually classify the recovered soil 
samples. The soil samples were returned to PSI’s office/laboratory in Harrisburg, 
Pennsylvania.  

Area Geology 

Based on the PA Geological Survey’s OFGA 16-01.0 “Bedrock Geologic Map of Part of the 
Chester Valley Area, Chester, Delaware, Montgomery, and Philadelphia Counties, 
Pennsylvania” (W.E. Kochanov, 2016), the base of the hill is underlain by the Harpers 
Formation (Ch) which is indicated to consist of phyllite interlaminated in part with micaceous 
and argillaceous quartzite, and the peak of the hill is underlain by the Chickies Formation 
(Cch) which is indicated to consist of crystalline quartzite. Additionally, the Ledger Formation 
(Cl) is mapped approximately 300 feet south  and is indicated to consist of dolostone.  The 
OFGA 16-01.0 geology map has been included in Figure 3 at the end of this report.  The 
Ledger Formation is generally mapped south of Shoen Road and is known for Karst 
topography (i.e. sinkholes, ground subsidence, irregular depth to bedrock). OFR 93-01 
“Sinkholes and Karst-Related Features of Chester County, Pennsylvania” (W.E. Kochanov, 
1993) has been included as Figure 4. 





FIGURE 1: SITE VICINITY MAP

Location:  
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Site Location 



FIGURE 2: BORING LOCATION PLAN 
Site Name: Shoen Road (S3-0360)
Site Location: Chester Co, PA
PSI Project No.: 04912023 
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This map is part of Pennsylvania Geological Survey Open-File Geologic
Atlas 16–01.0, which was prepared in accordance with the open-file
reporting standards of the bureau. It has not undergone external peer
review. The entire open-file report can be obtained from the bureau
website: dcnr.state.pa.us/topogeo/index.aspx.

This geologic map was funded in part by the
USGS National Cooperative Geologic Mapping

Program, USGS Contract 07HQAG0127.
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Upper part is primarily a very light gray to medium-gray, medium- to coarse-
crystalline, laminated limestone; laminations are shaly/argillaceous in part and
carbonaceous in part; planar, thin to thick bedded to massive; small-scale iso-
clinal folding, axes parallel to bedding strike; mica content is abundant, par-
ticularly where argillaceous, giving the rock a schistose appearance; thin
quartz lenses and veins; small pyrite cubes along bedding surfaces; weathered
surfaces etched and sandy textured. Lower part is medium- to medium-light-
gray to bluish-gray, light-gray-weathering, argillaceous to finely crystalline,
laminated limestone; weathered surface has a fine- to medium-sandy texture;
interlaminated to interbedded with very light gray to white, fine- to medium-
crystalline limestone or marble, some with medium-gray to sooty-gray lamina-
tions that weather off-white to light yellowish brown; planar, medium to thick
bedded; very micaceous and pyritic where argillaceous; small-scale isoclinal folds
with axes parallel to bedding strike; thin quartz lenses and gash veins; basal
conglomerate noted by previous workers was not observed. Contact with the
underlying Elbrook Formation is gradational. Estimated total thickness ranges
from 335 m (1,100 ft) in the Downingtown quadrangle to 460 m (1,500 ft) in
the Norristown quadrangle.

Dark-gray to black, fine- to coarse-grained diabase composed largely of calcic
plagioclase and augite; often with orange-brown weathering rind on rounded
cobbles; surrounding bedrock may be influenced by contact metamorphism.

UPPER PART

O_cu

Very light gray to yellow-gray and medium-light-gray to medium-gray, fine-
crystalline, laminated to faintly laminated dolostone; typically thin to medium
bedded but can be thick; abundant muscovite mica along laminar partings,
particularly in eastern third of field area; argillaceous in part; small isoclinal
folds and crinkly laminations where argillaceous; can be interbedded with sili-
ceous, cream-colored, fine-grained dolostone, light- to medium-gray, laminated,
very micaceous, medium-bedded phyllitic shale, and medium-light-gray, fine- to
coarse-crystalline limestone; weathers to yellow-gray with a sandy residuum;
small pyrite cubes occur in shalier, darker gray beds; limonite-after-pyrite
pseudomorphs have been observed. Contact with the underlying Ledger Forma-
tion is gradational. Estimated total thickness is 240 m (800 ft).

ELBROOK
FORMATION

_e

Very light gray to medium-light-gray to light-olive gray or a pinkish- to light-
brownish-gray, fine- to medium-grained crystalline dolostone; primary sedimen-
tary structures typically absent, at best faintly laminated; medium to massively
bedded; difficult, in places, to distinguish between bedding and jointing; typically
strongly jointed; micaceous laminar partings are present but not typical; minor
interbeds of medium-gray, argillaceous dolostone. Contact with the underlying
Kinzers and Vintage Formations is gradational. A measured thickness of 265 m
(875 ft) was obtained from the Glasgow quarry, Norristown quadrangle.

LEDGER FORMATION
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EXPLANATION

DIABASE

Jd

KINZERS AND
VINTAGE

FORMATIONS,
UNDIVIDED
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Joints and solution channels provide low secondary porosity; low to moderate permeability. Water depths
range from land surface to 70 m (220 ft). Median yield is 1.6 L/s (25 gal/min) but may be higher due to
solution openings. Median values for transmissivities of wells on hilltops is 22 m2/d (240 ft2/d); on slopes,
28 m2/d (300 ft2/d); and in valleys, 51 m2/d (550 ft2/d). Groundwater is very hard and alkaline with mod-
erate amounts of dissolved solids. Elevated levels of iron, nitrate, and radon are common problems.

Joints have an irregular pattern and are moderately abundant and widely spaced; many are open, but some
are filled with calcite and quartz. Excavation is difficult due to an irregular bedrock profile and numerous
quartz veins. Good cut-slope stability. Bedrock has undergone dissolution, giving the surface an overall
smooth appearance, but often there are laminations in alternating positive-negative relief; formation is
sculpted and pinnacled, and has small- to medium-sized solution openings, usually along bedding planes.
A thorough investigation for sinkholes and surface depressions should be undertaken; a thorough subsur-
face investigation for irregular bedrock surfaces, voids, clay seams, and other carbonate bedrock dissolu-
tion features is recommended prior to construction activities.

Good source of road material, riprap, building stone, and fill.

Solution channels provide moderate secondary porosity; moderate to high permeability; median well yield is
1.9 L/s (30 gal/min). Depth to water ranges from 10 to 150 m (30 to 500 ft); median depth is 12 m (38 ft);
greatest density of water-bearing zones is between 140 and 150 m (450 to 500 ft). Transmissivities of wells
on slopes is 3.5 m2/d (38 ft2/d), as compared to 9.1 m2/d (98 ft2/d)  in the valley. Moderate to high amounts
of dissolved solids; very hard water is the most common problem. Elevated levels of iron and radon also
reported.

Difficult to excavate due to differential weathering and a pinnacled bedrock surface. Good cut-slope stability.
A thorough investigation for sinkholes and surface depressions should be undertaken; a thorough subsurface
investigation for irregular bedrock surfaces, voids, clay seams, and other carbonate bedrock dissolution fea-
tures is recommended prior to construction activities.

Good source of road material, riprap, and fill.
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Coarse-grained pelitic mica schist and gneiss; staurolite common in schist;
interlayered with granofels, quartzite, and fine- to coarse-grained amphibolite
(adapted from Bosbyshell, 2006).

Joint openings provide a very low secondary porosity; median yield is 0.32 L/s (5 gal/min); yields are from
joints and fractured, weathered top of rock. Water levels are seasonally influenced; deepening of well may be
required for greater yields. Springs are common in depressions created by dikes. Median values for trans-
missivities of wells on hilltops is 4.6 m2/d (49 ft2/d); on slopes, 1.3 m2/d (14 ft2/d); and in valleys, 1.4 m2/d
(15 ft2/d). Elevated levels of iron and manganese, and low pH are common problems. Groundwater is soft
to moderately hard with low to moderate amounts of dissolved solids.
Highly resistant to weathering, but where weathered forms spheroidal boulders and rounded cobbles/peb-
bles. Difficult to excavate; large boulders are a problem. Good cut-slope stability but influenced by degree
of fracturing. Should be excavated to sound material.
Good source of road material, riprap, embankment facing, fill, and building stone.

Reddish-brown to reddish-gray shales and mudstones interbedded with flaggy to
low-angle, trough-crossbedded, medium- to coarse-grained, light- to yellowish-
gray sandstone; medium- to coarse-grained arkosic sandstone and minor quartz-
pebble arkosic conglomerate; rare, medium- to dark-gray shale that may contain
fossil plant impressions; red beds may display paleosol features (slickensides
and glaebules); overall bedding thickness ranges from thin to thick; moderately
developed fractures and closely spaced jointing in red beds and sandstones
were observed, but these may be poorly defined in areas affected by weathering.

Bedding, cleavage, and joint partings provide a low secondary porosity and permeability. Median yield is
20 gal/min; higher yields from fractures and overlying regolith. Water quantity varies seasonally. Ground-
water is generally good quality but may be high in iron.

Well-developed cleavage; joints are irregular, poorly formed, widely spaced, steeply dipping, and open.
Weathers to a moderate depth. Slopes moderately steep and fairly stable; rock disintegrates when exposed to
moisture for a relatively short period of time. Foundation stability is good; should be excavated to sound
material.

Good source of fill.

Average yields range from 20 to 130 gal/min; primary porosity is better developed in weathered areas;
secondary porosity is developed along joints and bedding surfaces of fresh rock. Groundwater is generally
of good quality.

Weathered to a moderate depth; resultant material is platy to chipped rubble due to rapid disintegration
of shale, siltstone, and mudstone; retaining walls are common. Slopes generally stable. Relatively easy to
excavate; should be excavated to sound rock; underdrainage may be required.
Good source of brick, floor tile, aggregate, and fill material.

UNIT ENVIRONMENTAL CHARACTERISTICS2GEOLOGIC DESCRIPTION1

Fine-grained, medium-dark-gray to greenish-gray to silvery-gray phyllite; mas-
sive bedding; fissile; small-scale isoclinal folds and faults within the unit; thin-
to medium-sized (2 cm to 1.5 m (0.8 in. to 4.9 ft)) quartz pods, stringers, and
lenses are common parallel to bedding. Contact with the Conestoga Formation is
faulted in part along the base of the South Valley Hills (Martic thrust); appears
conformable with the Conestoga east of Valley Forge. Estimated total thickness
is 1.8 km (6,000 ft) based on exposures along Pa. Route 100, south of Exton.

Joint and cleavage openings provide secondary porosity; low permeability; mean yield is 0.47 L/s (7.5 gal/min).
Median depth to water is 10 m (33 ft); depth ranges from 0.30 to 34 m (1 to 110 ft). Groundwater is gen-
erally low in dissolved solids and soft to moderately hard. Slight acidity and elevated levels of iron, lead,
manganese, nitrate, and radon are common problems.
Moderately resistant to weathering, resulting in uneven, hackly, small-sized rubble at the base of exposures;
weathers readily when pieces are exposed to water for a short time, producing unstable slopes that require
maintenance. Joints and bedding are tight. Moderately easy to excavate where weathered; fresh rock diffi-
cult to excavate; should be excavated to sound material.
Good source of fill.

Median yield is 1.9 L/s (30 gal/min) but can expect greater yields along fractures and bedding planes;
yields range from 0.06 to 25 L/s (1 to 400 gal/min); 82 percent of wells had yields greater than 1.6 L/s (25
gal/min). Median depth to water is 30 m (100 ft) below the surface. Groundwater has moderate to high con-
centrations of dissolved solids and is hard to very hard and alkaline. Most common water contaminants
are elevated concentrations of manganese, nitrite, radon, and total dissolved solids.

Joints are blocky and well developed, moderately abundant, irregularly spaced, typically open, and steeply
dipping. Drilling is difficult; pinnacles are a problem. Good cut-slope stability; moderately resistant to weath-
ering. Karstic; sinkholes are common. A thorough investigation for sinkholes and surface depressions
should be undertaken; a subsurface investigation for irregular bedrock surfaces, voids, clay seams, and
other carbonate-rock dissolution features is recommended prior to construction activities.
Good source of fluxstone, construction aggregate, building stone, embankment facing, fertilizers, and fill.

Kinzers Formation. Joints and cleavage-plane openings provide moderate secondary porosity; median yield
is 1.9 L/s (30 gal/min), with well yields ranging from less than 0.06 to 25 L/s (less than 1 to 400 gal/min).
Groundwater has moderate to high concentrations of dissolved solids and is hard to very hard. Elevated
concentrations of nitrite, total dissolved solids, and radon are the most common water-quality problems.
Vintage Formation. Reported yields for completed wells indicate sufficient water for domestic use; the median
yield is 0.95 L/s (15 gal/min) with higher yields from fractures and solution openings. Groundwater is
relatively hard. Elevated concentrations of iron, manganese, radon and total dissolved solids are the most
common water-quality problems.

Kinzers and Vintage Formations. Good source of aggregate, building stone, and fill.

Kinzers Formation. Joints are moderately developed, abundant, and irregular in distribution. Shalier beds
weather readily, resulting in a relatively thin mantle of medium- to small-sized fragments. Moderately
easy to excavate where weathered and shaly; unweathered rock is difficult. Cut-slope stability is fair; decom-
position of the shalier rock may limit the height of cuts and may require retaining structures. Sinkhole
potential is relatively low, but where the limestone facies of the Kinzers occurs, one may expect a greater
potential for dissolution features such as enlarged joints and fractures.
Vintage Formation. Joints are blocky, moderately to well developed, moderately abundant, spaced from 1 to
3 m (3 to 10 ft) apart, typically open, and steeply dipping. The Vintage is moderately resistant to weather-
ing, forming valleys with slopes of low to moderate relief; chemical weathering has resulted in wider open-
ings along existing joints and fractures. Pinnacles are common, particularly where the dolostone is inter-
bedded with more argillaceous and sandy beds, which tend to decompose at a faster rate. Although sinkhole
potential is relatively low, a thorough investigation for sinkholes and surface depressions should be under-
taken; a thorough subsurface investigation for irregular bedrock surfaces, voids, clay seams, and other
carbonate-bedrock dissolution features is recommended prior to construction activities.

2Blue type refers to groundwater characteristics, red type to engineering characteristics, and black type to mineral resources.
Groundwater characteristics are from Low, D. J., Hippe, D. J., and Yannacci, Dawna, 2002, Geohydrology of southeast-
ern Pennsylvania: U.S. Geological Survey Water-Resources Investigations Report 00–4166, 347 p.
Engineering characteristics and mineral resources are from personal observation and from Geyer, A. R., and Wilshusen,
J. P., 1982, Engineering characteristics of the rocks of Pennsylvania (2nd ed.): Pennsylvania Geological Survey, 4th ser.,
Environmental Geology Report 1, 300 p.

Brownish-gray to greenish-gray phyllite; interlaminated in part with fine- to
medium-grained micaceous and argillaceous quartzite; exposures in the Down-
ingtown quadrangle approach a medium to coarse, quartz-mica schist in texture;
needlelike tourmaline rods common along laminations; medium to massively
bedded; minor, thin to medium beds of light-gray, fine-grained quartzite near the
Chickies contact; common, thin to large (2 cm to 2.0 m (0.8 in. to 6.6 ft)) quartz
pods, stringers, and lenses parallel to bedding; pebble- to boulder-size, white
quartz common as float. Contact with underlying Chickies Formation is grada-
tional. Estimated total thickness is 150 m (500 ft).

HARPERS
FORMATION

_h

White to very light gray or yellowish- to yellowish-orange-gray, fine- to medium-
crystalline quartzite; sucrosic in part; sparkly due to secondary microcrystal-
line quartz on exposed surfaces; generally medium to thick bedded with planar,
sharp contacts between beds; joints and bedding display a blocky pattern; minor
thin beds of coarse to very coarse quartzite and quartz-pebble conglomerate;
faintly laminated to laminated; muscovite mica common; scattered hematite
grains throughout; friable where weathered; black tourmaline as thin elon-
gated prisms along bedding planes, often stretched and broken; trace fossil
Skolithos is present but does not occur throughout. Unconformable contact
with underlying gneisses. Estimated total thickness is 170 m (550 ft).

CHICKIES
FORMATION

_ch

EXPLANATION (Cont.)

Water occurring at depths up to 30 m (98 ft); median yield (domestic) is 0.6 L/s (9 gal/min); median speci-
fic capacity is 1.4 L/s (22 gal/min). Median values for transmissivities of wells on hilltops is 3.3 m2/d (36 ft2/d);
on slopes, 3.1 m2/d  (33 ft2/d); and in valleys, 5.2 m2/d (56 ft2/d). Groundwater is generally low in dissolved
solids and soft to moderately hard. Elevated levels of iron, manganese, nitrite, and radon, and low pH are
common problems.

Phyllitic portion can be deeply weathered, making excavation relatively easy; fresh rock is generally hard
and tight and can be difficult to excavate, particularly where quartz is present. Slope stability is good in
fresh cuts but degrades rapidly when exposed to moisture for a relatively short time.

A good source of road material and fill.

Median yield is 1.3 L/s (20 gal/min); joint openings and weathered zone atop beds are good water producers.
Water levels show seasonal fluctuations; median depth to water is 14 m (45 ft). Median values for transmis-
sivities of wells on hilltops is 2.0 m2/d (22 ft2/d); on slopes, 1.7 m2/d (18 ft2/d); and in valleys, 7.4 m2/d (80 ft2/d).
Groundwater is generally low in dissolved solids and soft to moderately hard. Elevated concentrations of
iron, manganese, radon, and radium, and acidity are common problems.

Good source of road material, riprap, building stone, and embankment facing; in some areas, a source of
refractory brick; sand available where weathered.

Flanks of ridges have moderate to steep slopes; storm-water runoff a problem. Jointing is fairly regular
and steeply dipping. Fresh bedrock is difficult to drill (slow drilling rates) and large boulders may be a
special problem; excavation is easy where bedrock is highly fractured and weathered. Good cut-slope sta-
bility except where highly fractured; should be excavated to sound material.

GRANODIORITE
AND GNEISSES,

UNDIVIDED

Ygg

In the Downingtown and Malvern quadrangles, outcrops consisted of medium-
crystalline, equigranular granodiorite and weakly foliated granodiorite gneiss.
These rocks contained white plagioclase, quartz, greater than 10 percent gray
to cream-colored orthoclase feldspar, and biotite mica as an accessory mineral.
Small pods and stringers of coarse pegmatite, white quartz veins, and a trace
of pyrite were also present. Gneisses in the Germantown quadrangle were not
examined for this investigation, but Bosbyshell (2006) mapped a coarse-grained,
weakly to strongly foliated gneiss composed of quartz, microcline, plagioclase
feldspar, muscovite, and biotite in the southern part of that quadrangle. He noted
that this gneiss generally weathers gray to dark gray or brown. The gneiss in the
Ambler quadrangle is a light-colored, medium-grained, pyroxene-bearing felsic
gneiss (Berg and others, 1980).

Joints provide a low secondary porosity and permeability; median yield is 15 gal/min; can expect lower
yields on hilltops and along slopes, and higher yields in valleys. Groundwater is low in dissolved solids
and soft to moderately hard. Elevated concentrations of iron, manganese, nitrate, and radon, and slight
acidity are common problems.

Moderately developed fractures; blocky appearance. Highly resistant to weathering; weathered to a shallow
depth; resultant material is smooth, rounded large boulders, which form a thin mantle. Slopes are fairly
steep but stable. Excavation is difficult; foundation stability is good; should be excavated to sound material.

Good source of riprap, building stone, embankment facing, and fill.
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Exposures of the Kinzers and Vintage Formations are limited and cannot be
traced with any degree of reliability outside of the Downingtown quadrangle.
The contact between the two units appears to be gradational. Because of the
inferred nature of the contact and the variable thicknesses of the two units, the
Kinzers and Vintage have been combined on this map. The contact with the
underlying Harpers Formation is mostly hidden throughout the map area.
Estimated total thickness is 135 m (450 ft).
Kinzers Formation. Where exposed in the Downingtown quadrangle, the Kinzers
is primarily a medium-gray, medium-bedded, fine-grained, argillaceous, mica-
ceous, quartzitic sandstone, schistose in part, interbedded with calcareous, mica-
ceous sandstone and thin to medium beds of bluish-gray, stylolitic, fine- to
medium-crystalline limestone. A conglomeratic, crystalline limestone consisting
of white, rounded to subrounded clasts, pebbles, and cobbles of medium- to
coarse-crystalline limestone/marble in a finer crystalline, medium-gray limestone
matrix was also observed. This is probably the “leopard rock” of earlier mappers.
The estimated total thickness of the Kinzers Formation is 75 m (250 ft).
Vintage Formation. Where exposed in the Downingtown quadrangle, the Vintage
is primarily a bluish-gray, microcrystalline to fine-crystalline to argillaceous,
thin- to medium-bedded dolostone; interbedded with light-gray, knotty, fine-
crystalline dolostone; intermittent, thin, dark-gray, shaly bedding partings;
becomes more argillaceous/phyllitic to sandy in upper part of the section. Esti-
mated thickness is 60 m (200 ft).

SYMBOLS

Fault movements shown in cross sections

Arrow indicates
relative movement

A, away from observer;
T, toward observer

T A ?

Line of geologic cross section

A A'

Single strike-and-dip symbols are placed so the mid-point of the strike line is at the
point of observation; multiple symbols at one locality are joined at the tail ends of
their strike lines, and the junction point is at the point of observation.

Strike and dip of planar structures

Inclined bed
(single)

30

Inclined bed
(multiple)

40

Vertical bed
(single)

Vertical bed
(multiple)

Inclined joint
(single)

88

Inclined joint
(multiple)

75

Vertical joint
(multiple)

Inclined cleavage
(single)

50

Inclined cleavage
(multiple)

87

Vertical foliation
(multiple)

Inclined foliation
(single)

36

Inclined foliation
(multiple)

87

Generic fault
Motion indeterminate. Loca-
tion is inferred.

Strike-slip fault
Arrows show relative motion. Long-
dashed where location is approximate;
short-dashed where location is inferred.

Thrust fault
Sawteeth on upper plate. Solid where location is
accurate; long-dashed where location is approxi-
mate; short-dashed where location is inferred;
queried if existence or identity is questionable.

Dike
Solid where location is accurate; long-
dashed where location is inferred.

Geologic contact
Long-dashed where location is approxi-
mate; short-dashed where location is
inferred.

?

Oblique-slip fault
Arrows show relative motion; ball and bar on down-
thrown block. Long-dashed where location is ap-
proximate; short-dashed where location is inferred;
queried if existence or identity is questionable.

Fieldwork by William E. Kochanov, Pennsylvania Geological Survey, 2003–06
and 2011.
Base map modified from U.S. Geological Survey digital raster graphic (DRG)
files of Ambler (1966, photorevised 1983), Downingtown (1956, photorevised
1983), Germantown (1997), Lansdale (1966, photorevised 1983), Malvern
(1955, photorevised 1983), Norristown (1966, photorevised 1983), and Valley
Forge (1966, photorevised 1981) 7.5-minute quadrangles—UTM projection,
zone 18, NAD 1927.
Digital map production by Caron E. O’Neil and William E. Kochanov, Penn-
sylvania Geological Survey, 2011 and 2015–16.

1Geologic descriptions are from field observations except where noted otherwise.

Geologic map is primarily based on Kochanov's field observations and analy-
ses of aerial photographs and a hillshade image. Core samples and boring
records provided by the Pennsylvania Department of Transportation, and
geologic and hydrogeologic modules for surface mines provided by the
Pennsylvania Department of Environmental Protection were reveiwed. The
following reports/maps were consulted:

Bascom, F., and Stose, G. W., 1932, Coatesville-West Chester folio, Penn-
sylvania-Delaware: U.S. Geological Survey Geologic Atlas of the U.S., Folio
223, 15 p.

MacLachlan, D. B. [1996?], Geologic map and text of the Downingtown
and the northern part of the Unionville 7.5-minute quadrangles, Chester
County, Pennsylvania: unpublished report on file at the Pennsylvania Geo-
logical Survey, 14 p., 1 map, scale 1:24,000.

Lyttle, P. T., and Epstein, J. B., 1987, Geologic map of the Newark 1° x 2°
quadrangle, New Jersey, Pennsylvania, and New York: U.S. Geological
Survey Miscellaneous Investigations Series Map I–1715, 2 sheets, scale
1:250,000.

Berg, T. M., Edmunds, W. E., Geyer, A. R., and others, compilers, 1980,
Geologic map of Pennsylvania (2nd ed.): Pennsylvania Geological Survey,
4th ser., Map 1, 3 sheets, scale 1:250,000.
Bosbyshell, Howell, 2006, Bedrock geologic map of the Chester Valley and
Piedmont portion of the Germantown, Malvern, Norristown, and Valley
Forge quadrangles, Chester, Delaware, Montgomery, and Philadelphia
Counties, Pennsylvania: Pennsylvania Geological Survey, 4th ser., Open-
File Report OFBM 06–04.0, 16 p., 1 map, scale 1:36,000.
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FIGURE 4: KARST MAP 
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DATE STARTED: 1/4/21

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  2

DRILL COMPANY: Allied Well Drilling, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: F. Hoffman
DRILL RIG: Geoprobe 7822DT Track

REVIEWED BY: P. McMichael

EFFICIENCY N/A See Boring Location Plan
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DATE COMPLETED: 1/4/21 BORING  S3-0360_AP_A1

ELEVATION: 425.1 ft

COMPLETION DEPTH 28.8 ft

DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS: Elevations and coordinates provided by DPS.
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Brokeness: A general rock description referring 
to any breaks or separations in the rock. Includes 
bedding planes and fractures.
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